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ACTION MEMORANDUM FOR T ADMINISTRATOR
 

TM ES lf, 
AA/PPC, Alexander hakow 

FROM • AA/AFR, Goler T. Butcher'-

SUBJECT: Operation Haute Vallee - Mali 688-0210 

I Problem: Your approval is required: (a)to approve
 
life-of-project grant fumding of eighteen million, three 
hundred ninety-five thousand dollars ($18,395,000) from the
 
Sahel Development Program appropriation (SH) to the Government 
of the Republic of Mali (GRM) for the Operation Haute Vallee 
project (688-0210); (b)to authorize a grant of five hundred thousand
 
dollars ($500,000) in FY 1978 to begin the project; and (c)
 
to approve certain commodity procurement waivers set forth in
 
the attached PAF, Part II. 

II, Discussion:
 

A. Prcject Description: The purpose of the project is
 
to increase agricultural productivity, production and marketing
 
throughout the Haute Vallee region, an area of 13,800 square
 
kilometers which lies on both sides of the Niger River between 
Bamako and the Guinea border. Approximately 211,000 people 
live in the area in over 200 villages and small towns. The 
project will be an integrated rural development effort with 
seven components: 

(1) Animal traction training and research -- Eight 
animal traction training and research centers will be established 
to demonstrate more rational use of work oxen teams and to 
increase the number of txained teams for service in Haute Vallee. 
In addition, better farm implements for use in animal traction 
will be developed at the center. Courses will be available for 
owners of oxens and their teams, and for blacksmiths in order to 
develop a local capability to make and maintain implement'. 

(2) Rehabilitation of the Bancoumana polder -- A rice
 
polder built by the French during the mid-Sixties will be 
rehabilitated. A program to cultivate improved varieties of 
rice, expected to increase yields from 700 Kg per hectare to at
 
least three tons per hectare, will be installed, and an effective 
management system for the facility will be set up. The system 
will serve 160 rural families (2,000 people). 
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(3) Agricultural Credit - Modifications will be made in 

the current credit system early in the project to make it more 
responsive to farmers' needs, by increasing the interest rate 

on sh6rt and medium term loans and maing credit available 
afor the purchase of oxen. 	 During project year three, 

comprehensive study will 	be made of the credit system, and a
 

revised system will be installed during project year four. 

(4) Road and trail rehabilitation and )grading -- The 

biggest constraint to increasing agricultuwval production and to 

the overall development of the Haute Vallee is the inadequate 

road network. 398 kiloneters of existing roadu and trails will 
be rehabilitated and upgraded to all-weather standards. 

to the Ministry(5) Health - Assistance will be extended 
of 	Health to design and implement a low-cost health program for 

diseases in the area (especially waterthe treatment of endemic 
related diseasesl, at an 	estixrted cost of approximately $500,000.
 

(6) Functional Liter&-y - Support will be given te 

expand the GRM's existing functional literacy program in the 

Haute Vallee into 100 villages. The results of the program will 

be evaluated, and, if indicated, the program may be expanded 

to an additional 100 villages. 

(OHV)(7) Administrative support for Oe.ration Haute Vallee 

To assist OHV to implement 	the project and to continue it after
 

of A.I.D.'s assistance, a socioeconomic base-linetermination 

survey for future planning will be carried out. The project will
 

also provide training, technical assistance, a new headquarters
 

building, additional field office space, truck3 and staff vehicles.
 

The project Ls designed to 	achieve its objectives over 
initial five-year fundinga ten-year period. At the end of the 


period, it is expected that (a) 1,500 oxen teams will have been
 

trained at the animal traction centers, with each center then
 

capable of training 100 teams per year; (b) a minimum of 1,900
 

of paddy per annum will be harvested by the 160 families
tons 
farming in the Bancoumana polder; (c) elsewhere in the project 

area, at least 2,000 farm families will have increased production 

by 50 percent, thereby graduating from mostly subsistence farming; 

(d) 30 percent of Haute Vallee's popul.ation (61,000 people) will 

bedirectly served by the rehabilitated road nettiork, and 90
 

percent of the population will be indirectly affected by these. 
minimum of 2,500 people will have received functionalroads; (e) a 

litracy training; (f) the Ministry of Health's program will have 
3nd (g) OHV will be a muchbeen established in the project area; 

in the productionmore effective institution for assisting farmers 

and marketing of food grains.
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This project fully conforms with the GEM's goal of reaching
 
self-sufficiency in food grains and increasing production near
 
urban centers. It is also consistent with A.I.D.os c6untry
 
strategy for Mali and the Sahel Development Program.
 

B. Financial Summary:
 

($000)
 
ITEM FY 1978 LOP
 

Technical Assistance - 3,100 
Training - 690 
Commodities 500 2,808 
Construction - 4,042 
Hea:.th Component - 500 
Other Costs - 2,916. 
Contingencies and Inflation - 4,339 

TOTAL 500 18,.395
 

Of these amounts, an estimated $200,000 will be provided ir.
 
,local currency in FY 1978, and $6,255,000 (34 percent) over the
 
life of the project. The GRM will contribute $6,917,000 to the
project. Other donors 
(FAC, IBRD) suppart OHV's cash crop
 
operations, but will not participate directly in this project.
 

C. Sociological, Economic, Technical and Environmental Aspects:.
 

(1) Sociological constraints and incentives have been
 
carefully examined. The majority of people in the Haute Vallee area
 
share a common culture, and traditions are well-established, though
 
changing due to the impact of West'ern culture and the proximity of
 
Bamako. Every effort has been made to ensure that project components
 
will work through and build upon existing social structures. For
 
example, existing lines of authority and village organizational patterns
 
will be used in organizing Bancormana polder farmers and in administering
 
the credit component.
 

(2) The economic analysis conservatively estimates an
 
internal rate of return at slightly over eight percent. The
 
economic analysis helped identify possible constraints to further
 
development of the Haute Vallee which will be carefully followed during
 
project implementation.
 

The financial analysis shows that .the project will
 
be viable for farmiers, even assuming that official grain prices are 
k.ept artificially low by the GRM. It is expected that farmers will
 
increase the profitability of their operations by selling grain also
 
on the parallel market at higher prices.
 

http:A.I.D.os
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The financial analysis revealed that serious
 
consideration should be given during project implement.ation 
to ways of increasing OV's operating revenues to ensure its 
viability upon termination of A.I.D. assistance. OHV is 
currently self-sustaining, but its operations will expand 
significantly as a result of the project. In view of the project'
inherent profitability to the country, the development of OV 
into a financially viable entity should be feasible.
 

(3) Technical aspects of the project have been fully 
examined, and the agronomic, credit, engineering, irrigation 
and administrative aspects of the project are deemed to be sound. 

(4) There are no human rights issues concerning Mali 
which would preclude authorization of this project.
 

(5) An IEE was prepared, and a negative environmental 
determination has been approved by AA/AFR. 

D. MaJor Conditions Precedent and Covenants, Waivers, and 
Implomenting Agencies: 

(1) The attached PAF, Part II ,.ontains the following
 
significant covenants and conditions precedent for inclusion in 
the Grant Agreement: 

(a) The Credit program -- The GRM will agree to 
allow OHV (i) to modify the terms of credit to ensure the 
viability of the credit program and (ii) to purchase agricultural 
implements for marketing through the credit program from supply 
sources other than the Government's agricultural supply institu
tion, SCAER, in order to ensure timely availability. The GRM will 
also agree to undertake a comprehensive study of the credit 
system in project year three, and to make additional modifications 
in the credit system, as appropriate, not later than project year
 
four. 

(b) Road maintenance -- The GRM will agree to 
assign responsibility for maintenance of Haute Vallee roads to 
the Ministry of Public Works and to finance maintenance costs 
through the national budget, starting as each stretch of road 

completed. This arrangement will relieve OHV..of the manage
mext and financial burden of maintaining the roads rehabilitated 
under the project. 

(c) The Viability of OHV -- The GRM will agree 
td undertake a study, in cooperation with A.I.D. during the life,i 

i 



of the project, to determine ways of increasing OHV revenues 
and eventually ensuring its viability after termination of A.I.D. 
assistance. The studies will include analysis of the effects of 
official food grain prices on OHV's viability. A recommended 
program to increase OHV revenues will be implemented during the 
life of the project. 

(d) The Bancoumana polder - Prior to first 
disbursement of funds under this component, the GRM will submit 
(i). documentary evidence of the establishment of a system of 
dues and fees adequate to ensure the continued funding of polder 
management and maintenance costs, and (ii) a copy of the model 
"cahier de charges" to be executed between OHV and the polder 
farmers which will outline the responsibilities of each party. 
USAID will have the opportunity to approve the fee system and 
the model "cahier de charges." 

(e) The health component -- Initially, 
approximately $75,000 will be obligated to finance the design 
of a low-cost health delivery system for the project area. The 
remainder of the $500,000 set aside for this component will be 
obligated after AA/AFR review and approval of the design of 
the program.
 

(2) Since Mali is a RLDC, the source and origin of 
all goods and services, other than ocean shipping and motor 
vehicles, to be financed under this project shall be Geographic 
Code 941 countries and Mali, except as specifically authorized 
by waivers. Based on the justifications included in Annex A7 
of the PP, it is recommended that the following procurement 
waivers be approved:
 

(a) Raising the unit value limitation for 
purchase of Code 935 shelf items from $2,500 to $6,000 per unit 
for spare parts for road construction/maintenance equipment and 
for survey equipment, to ensure timely availability as the 
project progresses. A standard supply of spare parts will be 
purchased in the U.S. with the road equipment, and this authority 
will be used for additional items needed as the roads are being
 
built. 

(b) Purchase of 162 mobylettes ($81,000) 
manufactured in Code 941 countries. 

(c) Local purchase of one 1/2 ton pickup truck 
(935 ,source - $10,000) needed immediately to begin road survey 

-ork which must be completed during project year one. 

(d) Proprietary procurement in.the U.S. of $755,000
 
in road construct n and maintenance equipment plus spare parts 

41 
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.qz.7z#oouw rrom the Caterpillar Tractor Coupany, given the GRH's 
pulicy to standardize on Caterpillar equipment and the excellent
 
Caterpillar support facilities in Bamako.
 

(3) The major GRM implementing agency for this project
 
will be Operaticn Haute Vallee.
 

E. Bureau Action and Congressional Apprisement
 

(1) The Africa Bureau's Executive Committee for Project
 
Review (ECPR) met on August 31 and recommended approval of this
 
project. The Committee recommended inclusion of a covenant dealing
 
with the viability of OHV (see above), and approved the PP's
 
recommendation for developing a low-cost health program in Haute
 
Vallee which the GRM Ministry of Health will be able to fully
 
finance after termination of A.I.D. assistance.
 

(2) $2,000,000 was identified in the FY 1978
 
Congressional Presentation to initiate this project (Volume on
 
Africa, page 402).
 

The USAID/Mali project officer is Quincy Benbow.
 
The responsible officer in AFR/L)R is Robert Asselin, Jr.
 

II. Recommendation: That you sign the attached PAF, Part TI
 
and thereby authorize both the proposed p:oject and the requested
 
commodity procurement waiver.
 

Attachments
 

1. PAP, Part II 
2. IEE
 
3. PP 
Clearances:
 

DAA/AFR:HNorth 
AFR/DR:JWKoehring jW,
AFR/SFWA:JKelly (9aft)
 
AFR/DP:FWTate (Draft)
 
•GC/AFR:STisa 	(Draft)
 
AFR/DR/SFWAP:JRMcCabe (draft)
 
AFR/DR:JNixon (Draft)
 
AfR/DR/ENGR:ATunmmrello (draft) 
kR/DR:WJohnson (draft) 

J R/COM/ALI :PHagen (draftL 
C/PDPR 9EF-ogan 1 4 4 
!VDR/EHR:FMoore (draft)
 

AFR/DR/H:Stckard(draft) 
GCD:MBall 1w 	 04
 

AFR/DR/SFWAP :R7!.selin:dmb/baw:O9/O06/78 :Ext':28242
 



PROJECT AUTHORIZATION AND REQUEST FOR ALlOHENT OF FUNDS 

PART II 

COUNTRY : Mali 

PROJECT : Operation Haute Vallee 

PROJECT No. : 688-0210 

Pursuant to Part I, Chapter I, Section 221 of the Foreign Assistance
 
Act of 1961, as amended (the "Act"), I hereby authorize a Grant to
 
the Government of Mali ("Cooperating Country") of not to exceed Five
 
Hundred Thousand United States Dollars ($500,000) to assist in financing
certain foreign exchange and local currency costs of goods and 
services required for the project as described In the following 
paragraph. 

The project shall consist of developing the capability of Operation

Haute Vallee ("OV") to assist the farmers in the Haute Vallee
 
area of the Cooperating Country to increase their production and
 
marketing of food crops by providing (a)rehabilitation/construction
 
of an irrigation system for approximately 640 hectares at the
 
Bancoumana Polder, technical assistance in civil engineering, water
 
management and improved rice production, train.ng lor participating

farmers and personnel of OHV in the management and maintenance of
 
the irrigation system ard in rice production, and land development
and production credits for participating farmers; (b)construction 
and equipping of approximately eight small aninal traction training
and research centers, technical assistance Sn the research and develop
ment of the use of animal traction for crop production, training
and demonstration in the use of animal traction and in the production/

repair of farm implements; (c)technical assistance, training and
 
capital for an agricultural credit program for production inputs and
 
animal traction; (d)te'hnical assistance, training, equipment and
 
supplies, and operating costs for extending the Cooperating Country's

functional literacy program to approximately 200 villages in Haute
 
Vallee; (e)technical assistance, training, operating costs, goods and
 
other services for the development of a health program; (f)technical
 
assistance, equipment and operating costs for the development of a road
 
construction/maintenance brigade that will improve approximately 203
 
kilometers of link roads aid 195 kilometers of improved access trails;

and (g)technical assistance, training, equipment and supplies and the
 
construction of a headquarters, six field offices, and approximately
 
four small warehouses for development of the administrative capability
 
of OHV (hereinafter reZerred to as the "Project").
 

I approve the total level of A.I.D. appropriated funding planned for 
the Project of not to exceed Eighteen Million, Three Hundred Ninety 

http:train.ng
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Five Thousand United States Dollars ($18,395,000), Grant, during the 
period EY 1978 through FY 1982, including the amount authorized above 
and additional increments of grant funding during that period 
subject to the availability of funds and in accordance with A.I.D.
 
allotment procedures; provided that, funds may not be obligated for
 
the health program, other than for the purposa of designing such
 
program, until preliminary planning and cost estimates for such
 
program are reviewed and approved by AA/AFR.
 

I hereby authorize the initiation of negotiations and execution of
 
the Grant Agreement by the officer to vhom such authority has been
 
delegated in accordance with A.I.D. regulations and Delegations of
 
Authority, subject to the following terms together with such other
 
terms and conditions as A.I.D. may deem appropriate.
 

a. Source and Oriin of Goods and Services
 

Except for ocean shipping and motor vehicles, goods and
 
services financed by A.I.D. shall have their source and origin in
 
countries included in Code 941 of the A.I.D. Geographic Code Book
 
or in the Cooperating Country, except as A.I.D. may otherwise
 
agree in writing. Ocean shipping financed under the Grant shall be
 
procured in the United States or the Cooperating Country; motor
 
vehicles procured under the Grant !hall be manufactured in the
 
United States.
 

b. Conditions Precedent.
 

1. Prior to the first disbursement of funds under the
 
Grant for the services of the technlcal assistance contractor,,
 
other than short-term personal service contracts, or to the issuance of 
commitment documents with respect thereto, the Cooperating Country
 
shall furnish to A.I.D., in form and substance satisfactory to
 
A.I.D., a request for proposals for such services and an executed
 
contract for such services with a firm acceptable to A.I.D.
 

2. Prior to the first disbursement of funds under the
 
Grant for the procurement of road building equipment, or to the
 
issuance of commitment documents with respect thereto, the Cooperating 
Country shall furnish to A.I,0., in form and substance satisfactory
 
to A.I.D., specifications, invitations for bid for such equipment,
 
exce t the equipment in paragraph d.5, below, and an executed
 
contract(s) for such equipment with a firm(s) acceptable to A.I.S.
 

I . 3. Prior to the first disbursement of funds under the Grant 
for the services of a construction contractor for the OHV administra
tive office building, or to the issuance of commitment documents
 
with respect thereto, the Cooperating Country shall furnish to
 
A.I.D., in form and substance satisfactory to A.I.D., detailed plans, 
specifications and bid documents and an executed contract with a 
firm acceptable to A.I. D., for such services. 
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4. Prior to the first disbursenant of funds for the
 
construction/iprovement of the irrigation system at the Bancoumana
 
Polder, the Cooperating Country shall furnish to A.I.D. the following 
in form and substance satisfactory to A.ILD.: 

A. Documentary evidence of the establishment of a system

of dues and fees to be charged the farmers participating in the
 
irrigation system in an amount adequate to cove.', on a continuing
 
basis, the costs of managing and mwintaining the irrigation system
 

B. A copy of the cahier de charge in the stand~rd fork that will 
be executed by OHV and the farmers participating in the irrigation

system. 

C. A copy of an executed agreement between OH! and OTER, the 
construction Division of Genie Rural, under which OTER agrees to
 
provide adequate numbers of technicians, supporting personnel and 
equipment to mdertake the construction and rehabilitation of the 
Bancoumana Polder on a timely basis. 

c . Covenants 

The Grant Agreement shall contain covenants providing in
 
substance as follows:
 

1. Except as AI.D. may otherwise agree in writing, the 
ProJect ihall be implemented by OHV on behalf of the Cooperating 
Country. 

2. OEV may procure agricultural implements and supplies 
whenever, in the judgment of OHV, Societe de Credit Agricole et 
d'Equipment Rural ("SCAER"), the agency responsible for agricultural
credit and rural equipment, is unable to furnish such materials on 
a timely basis as needed for the effective implementation of t-he 
Project.
 

3. The Cooperating Country agrees that OHV may apply 
terms of credit and rates of interest as may be required to ensure
 
the financial viability of the credit fund, including loans for 
the purchase of work animals, and the achievement of Project 
objectives. 

4. The Cooperating Country agrees that, not later than 
the third year of the project, a study shall be conducted of the 
existing agricultural credit and input supply program, including 
the adequacy of interest rates and credit terms, and that necessary
modifications or revisions to the credit and input supply program
satisfactory to A.I.D. shall be made, based upon the results of the 
study, prior to obligation of funds by A.I.D. for the credit program
in the fourth year of the Project. 
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5. The Cooperating Country shall increase the number of
 

:extension agents assigned to OHV at the average rate of seven per
 
year for the life of the Project.
 

6. The Cooperating Country shall use its best effcrts to ensure
 

that the maximum number possible of alphabetization centers
 
("CAFs") participating in the functional literacy component of this
 

Project shall include, as part of their curriculumclasses for women
 
only and that $20,000 from the project credit fund will be used solely
 
by the CAFs for conducting experimental agricultural projects on a
 
credit and group basis.
 

7. Primes to be paid tu eligibie persons out of the Grant shall
 

be submitted semi-annually to A.I.D. for review and approval.
 

8. With respect to the road building components of the Project
 
the Cooperating Country sha-ll agree to the following:
 

A. A special brigade will be created by Travaux Publics,
 
the Public Works Department of the Cooperating Country ("TP") which
 
will construct, improve and maintain the roads financed under this
 
Grant;
 

B. TP shall provide to the special brigade a sufficient 

number of adequately trained technicians and supervisory and support 
personnel as may be required to construct approximately 203 kilometers 
of Class B roads and 195 kilometers of trails in the Project area ad 
to maintain such roads and the equipment financed under the Grant; 

C. Except as A.I.D. may otherwise agree in writing, road
 

construction and maintenance equipment iinanced by A.I.D. under the
 
Grant shall be assigned by the Cooperating Country as follows:
 

(1) road construction equipment, for the life of the
 
project, to OHV which shall make such equipment available to the
 
special brigade for the construction or improvement of roads in the
 
project area;
 

(2) road maintenance equipment to TP which shall make
 

such equipment available, both during this project and after it is
 
completed, to the special brigade for the purpose of maintaining the
 
roads which are constructed or improved in the Project area under
 
this Grant;
 

(3) road construction equipmenmt, upon termination of
 
theProject, to TP which shall make such equipment available tothe
 
speoial brigade for the purpose of maintaining and u-Zrading roads
 
in the Project area.
 



D. The construction and improvement of roads in the Project area 

by the special brigade shall be supervised by TP but shall be under the 

direction of OHV. 

E. TP and the special brigade shall have the responsibility to
 

zmaintain each road constructed or improved under this Project as soon as
 

construction or improvement of each road is completed, and maintenance
 

costs shall be financed by the Cooperating Country. Within one year after
 

execution of the project agreement, the Cooperating Country shall identify
 

a satisfactory source of funding from its revenues for such costs.
 

9. Each contract of the Cooperating Country financed under the Grant,
 

other than those between or among agencies of the Cooperating Country,
 

shall be in accordance with A.I.D. Handbook 1 on Country Contracting.
 

10. The Cooperating Country agrees that a study will be undertaken,
 

jointly by the Cooperating Country, OHV and A.I.D., regarding alternative
 
ways to increase OHV's revenues from both food and cash crops and, prior
 
to the obligation of funds by A.I.D. for year 3 of the project, that the
 

.Cooperating Countries, OHV and A.I.D. shall consult regarding the manner in
 

which the recommendations resulting from such study may be implemented.
 

d. Waivers
 

Notwithstanding paragraph a. above and based upon the justification
 
*set forth in Annex A7 of the Project Paper, I hereby 

Cl) approve a procurement nource waiver to Code 935 for the
 

purchasb of one pickup truck;
 

(2) certify that the axclusion of procurement of such truck from 

.the requested country included in Code 935 would seriously impede attainmnt 
of U.S. foreig. policy objectives and the objectives of the foreign 
assistance program; 

(3)- approve a waiver to permit procurement of 162 mobylettes
 
manufactured in countries included in Code 941; and
 

(4) find that special circumstances exist to waive, and do hereby
 

waive;the requirements of Section 636(i) of the Act with respect to such
 

truck and mobylettes;
 

(5) approve an increase in the per unit cost of shelf items from
 

Code 899 countries (which are not also included in Code 941) that may be
 
financed under the Grant from $2,500 to $6,000 for survey equipment and
 
spare parts for road construction and maintenance equipzment;
 

ilk
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.(6) Approve the procurement fram Caterpillar Tractor Company, 
of road construction and 

without competition, of certain items 
(and spare parts) identified in Annex A7 of the 

maintenance equipment 	 to 
Project Paper based upon the policy of the 	Cooperating Country 

facilities available
standardize such equipment and the support in 

the Cooperating Country. 

Deputy Administrator
 

Date
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1, Foreword
 

The PRP for this project, submitted to AA/AFR on December 

29, 1976, and subsequently approved, included as Annex H an 

Initial Environmental Examination that recommended an Environmental 

Assessment before project authorization. In the course of final
 

design, the project has undergone substantil changes that have
 

a major impact upon its environmental consequences. We are,
 

therefore, submitting this revised IEE with the Project Paper to
 

recommend that a negative environmental determination now be made.
 

The irrigation component of the Haute Vallee Project is the
 

chief object of environmental concern. The project proposed in
 

the PP does not call for the construction of a new irrigation
 

system but for the rehabilitation of one already existing irrigat

ion polder whose present state of disrepair is itself a serious
 

hazard to the environment. This existing polder harms the ecosystem
 

in the following manner: the water delivery system, since it is
 

not maintained properly, has become infested with weeds and other
 

vegetation, causing a deterioration of canal walls and a decrease
 

in water flow. Small suspended solids and other fine debris
 

frcm increased sediment have joined in to create stagnation and
 

reduce the flow of water. These conditions are ideal for breeding
 

disease vectors such as mosquitoes, gnats, flies and snails which
 

transmit malaria, onchocerciasis (river blindness), schistosomiasis,
 

and other debilitating tropical diseases that afflict Mali.
 

In the Haute Vallee Project as finally designed, the irrigation
 

component will rehabilitate the drainage system of the existing polder
 



to allow the discharge of excess water from the land at a suitable,
 

controlled rate. AID will provide technical guidance for proper
 

use of water in the polder and assist with the necessary
 

arrangements for adequate repair, daily operation and overall
 

management, including training as required in these skills.
 

In light of these facts, the Project Paper for OpEration
 

Haute Vallge states that "a more appropriate title for this
 

project could be Environmental Restoration". The ecosystem in
 

question has already been damaged badly by an ill-managed, poorly 

maintained facility that, left untouched, will continue to have a
 

serious, detrimental environmental effect. The polder portion
 

of this project seeks to reverse the existing hazard and hence
 

will have a favorable environmental effect. It is for this reason
 

that we now recommend approval of a negative environmental
 

determination along with the Project Paper. 

11. Examination of Nature, Scope and Magnitude of Environmental 
Impacts,
 

A" Description of Project. 

The goal of the project will contribute to improve the income
 

and quality of life of about 8,000 of the -ural poor farm families
 

in the region. The projectts purpose is to help the Opgration
 

Haute Vall6e by strengthening its capacity to plan, co-ordinate,
 

implement and evaluate an effective rural development program.
 

Project implementation is for five years. There will be
 

IJc
 



tweive long term technical advisors on contract for periods of
 

.betweentwo to four years. The project is agriculturally oriented
 

and includes the activities and sub-activities as outlined below.
 

Technical advisory assistance is to be provided for each activity,
 

along with vehicles and equipment support as required.
 

Agricultural Proiuction
 

Applied research and extension with participation of 400
 

farmers in a model demonstration program for tio crop
 

seasons; special cattle-feeding credit packages for 200
 

farmers; introduction of improved rice and trials; farm
 

machinery pool; on-going grain handling and storage
 

design and training; limited demonstration structure
 

and equipment; blacksmith training and tools.
 

Administrative Support
 

Training in administration skills;, formation of an, 

economic planning and statistical reports group and system; 

construction of headquarters office; construction of farm 

service centers; two way radio communication network; 

specialstudies and surveys, e.g., engineering feasibility 

study. of remaining polders, ground water survey, soils 

reconnaissance survey; pilot project such as charcoal 

manufacture, fishing, river transport. 

- Bancoumana Irrigation System:Rehabilitation 

Extension of system from 530-630 hectares, 100-hectare 

demonstration area; repair and reconstruction of perimeter 

/i 
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dikes and control gates, cleaning and shaping of canals,
 

and cleaning and extension of drainage systems; elimination
 

of wild rice infestation; formation of water user
 

organization.
 

Agricultural Credit-System and Fund
 

Training, office equipment, fund.
 

SoCial Services
 

Functional Literacy materials for 200 centers;, and
 

development of health services training :and supply,of
 

medications distribution system.
 

Transportation Iffrastructure 

Upgrading of 163 km. of link roads and 152 km. of access 

trails. 

Bj Identification and Evaluation of Environmental Impacts' 

1. 	IMPACT IDENTIFICATION AND EVALUATION FORM
 

Impact 
:Identification
 

~and -

-,Evaluation 

Impact 'Areas:'and Sub-Areas:' 

A. 	 Land Use. 

1,. 	 Changing the characterof the land throu ..:. 

.. Increasing the population.----- -,----N-,a. 


b. Extracting natural resouces,,------------N
 



a.Lnd learnngg. ..-	 L 

d. Changing soil character 	---- N 

2. Altering natural defenses --.------- N
 

'-3. Foreclosing important uses -. N
 

4. Jeopardizing man or his works - -N
 

. Other factors
 

B'.,. ater Quality.
 

1. Physical state of water --. ,------ M
 

2.Chemical and biological states.M
 

3. Ecological balance -------------- --- M
 

4. Other :factors': 

U fse following. symbols: - No environmental impactOfthe% 	 N 

L - Little environmental impact 
M - Moderate environmental impact 

H - High environmental impact 
U - Unknown environmental impact
 

C;: Atmospheric. . . . j ..
 

.......- 1. Ai: Additives -- ,,-.-.- L-----L
 

2. Air pollution -	 ........... ... L
 

3. Noise pollution -----------------

4. Other, factors 

.... i'9
 



D, Natural Resurces'. 

1. Diversion, altered use of water,-."-- M 

2. Irreversible, inefficient,.comritments N
 

3. Other-factors
 

E. 'Cultural., 
1. :Altering physi'al symbols -------- --- N 

2. Dilution of cultural traditions---.-------- N
 

3. Other factors .
 

F. Socioeconomic.
 

1. :Changes'employmentineconoi/ patterns:--- M
 

2._ Changes in population ------------------ -L
 

3. Changes in-cultural patterns, L-----..L 

.
 ...Other factors"",
 

G. Health.,. 

.~1.Changing a -natural environment---------- L_,

-2. Eliminating an ecosystem element-----------N 

-3. -Other factors 



E'' General. 

. International impacts -...... N-"
 

2. Controversial impacts ------------- N 

3 . Larger program impacts ---------- N 

4. Other: factors 

' Other possible impacts, (not listed above) 

Discussion of Impacts.
 

(A), Land Use, 

Some land clearing will be necessary"for construction of the 

project's link roads and access trails. Twelve to sixteen meters 

of width will be.cleared, but" in most cases,the clearingattributable 

to this project will be minor because the roads. and, trails will 

follow existing trails or bush tracks. Therefore, it will usually 

be.a mattereof re-clearing ov.ergrown tracks or widening, an-clearing 



ra#hezr'than starting afresih through virgin bush. 

Ditching necessary for road drainage will, for the most part, 

have little effect on existing drainage patterns. However, where 

ditchesare constructed in the flood plains, they will help 

-eliminate breeding grounds for disease vectors by draining low

ying a s. Culverts wilL be. installed where the tracks cross 

,.existingwater courses. 

(B) Water Quality.
 

Through rehabilitation of the Bancoumana polder, the ilproject
 

will have a significant favorable impact on water quality. The
 

polder is now in a serious state of disrepair through lack of
 

routine, regular maintenance. Drainage is the most seriously
 

The drains scarcely work
neglected part of the polder system. 


at all because they are choked with vegetation. Some turnout
 

gates are entirely or partly clogged. The canals and laterals
 

need cleaning. The earth embankments of the canals, laterals and
 

dikes have eroded and in some cases nearly disappeared. They need
 

to be reinforced and reshaped. Silt, brush and weeds must be 

removed from the canals and laterals, and the channels must.be 

reshaped to the proper size to allow water to flow freely and 

.,smoothly. All of this work will be done under the project, thus 

changing the polder from a stagnant source of disease, infection 

and unwanted vegetation to an ecologically balanced facility 

functioning as originally intended to permit dramatic increases 
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-i rice producti.o without;hh'armful 6ffei',s -to t he environment,. 

Because of the project, that is,,there will be a mode"-te, favorable 

enyiroimnental impact upon the pysical state of water in and near 

the polder,' its chemcal and biological states, and its ecoog ical 

balance. 

(Ci Atmoispheric. 

Construction work in-lthe.polder, on link roads and access 

irails, and on the Opefationts headquarters and its farm service 

,centers will doubtless have a slight, temporary effect on the 

,atmosphere in the form of air additives, air pollution and noise
 

pollution. Traffic on the improved link roads and access trails
 

will also affect the atmosphere, but since the improved roads and
 

trails willalso shorten the distances between many points there
 

,,should be some offsetting benefits. Any given t-'ip, for example,
 

should take less time and therefore consume less fuel. On
 

balance, the impact on the atmosphere should be slight.
 

(D) Natural Resources.
 

The-project will have a moderate, favorable effect through
 

the diversion and altered use of water in the Bancoumana polder.
 

See the discussion under (B)Water Quality above.
 

(E) Cultural.
 

No environmental impact anticipated,
 

(F) Socio-economic.
 

The project is expected to have a moderate, favorable effect
 

on economic and employment patterns. A large percentage of the
 

Haute Vallge's farm families will gain access to better agricultural
 



techniiques, lss expensive sources of oredit and more effective 

marketing channels, all of which should improve their incomes 

-and opportunities for employment (mostly self-employment). 

These environmental effects should be good, and they should over 

the life of the project and beyord constitute significant improve

ments in the rural quality of life. These same project effects 

*.maybe expected to have some minor impact on relationships among 

peopleaand their community as well as on certain social or 

.cultural practices, But no radical interference in establishbd 

living patterns is planned by the project, so that traditional 

social structure should not be strongly influenced. 

(G) Health. 

Only slight changes in the environment are anticipated under
 
this heading. There will be no intentional additions of chemicals
 

to water bodies o.t clearing of bush other than for link roads 

and access trails (see (A) Land Use above). 

(H) General.
 

None are anticipated.. 

III.: Recommendation for Environmental Action: .,ThreShold Decision 

Followed By Negative Determination .
 

Based on the analysis in this IEE, it is recommende'd ifhat the 

AssistantAdministrator for Africa determinepthat authorization and 

implementation of the AID-financed project Opgration Haute Vall6e 

is not a major action that will have significant effect on the human 

environment and that therefore neither an Environmental Assessment 

nor an Environmental Impact Statement is required for this project. 
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.INITIAL ENVIRONMENTAL EXAMINATION
 

Operation Haute Vallee
 

Project Overview 

This .isan ambitious integrated rural development project which will
 
ultimately affect a large number of people living in a rather extensive
 
area. Overall responsibility for the development of the area was given
 
by the GOM fourteen years ago to a legally constituted entity called
 
,the Operation Haute Vallee. AID as,/istance to the Operation is contem
plated to occur in a phased manner. In the initial period, this will
 
consist of the rehabilitation of an existing irrigated polder, the
 
improvement of some 315 kilometers of tracks to a minimum all weather
 
usability state, a credit component, a health component, animal traction
 
training, and assistance of an institution building nature to the
 
Operation as such. The design concept is one of evolution. The
 
eventual dimensions the project may assume are not now all known in any
 
sense. It is expected that planning for the future will proceed from and
 
with initial and subsequent interventions. It is intended that various
 
experts will be put in place, among other things, for just this purpose.
 
By interacting with Malian counterparts and farmers and by observations
 
of what the needs are and what succeeds, the future directions and 
evolution of project activities will emerge over time ina dynamic sense.
 

The Setting
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The project area covers about 13,800 km . It lies mostly SSW of Bamako
 
on both sides of the Niger River and extends to the Guinea border on
 
the Southwest. On the west or left bank of the river, upstream from
 
Bamako, it includes the catchment from the border; part of the Baoule
 
catchment south of the Kenyebaoule forest reserve, and the district of
 
Kati north of Bamako. On the east or right bank of the river, the area
 
extends from the border to-the Bamako-Bougouni road (which goes to the 
Ivory Coast). On the south it extends to the limits of the Kangaba and
 
Bamako Districts. The area also stretches north of Bamako to a strip
 
formed by the flood plain of the Niger between Baguineda and Katibougou.
 
Although Bamako falls geographically within the area, the city, its
 
environs, and the State Farm at Baguineda are excluded.
 

The Niger River flows through the project area from the southwest to
 
the northeast. On the left bank, a plain, bisected by -umerous non
perennial stream, slopes gently from the escarpment of.the Mandingue
 
Plateau to the river. On the right bank, low hills terminating in a
 
well defined terrace above the flood plain, provide a much more marked
 



relief. Two major perennial tributaries of the Niger, the Sankarant and
the Fie, intersect this plateau.
 

The Niger flood plain inthe area varies around 5 km inwidth.
 

The climate inHaute Vallee ischaracterized by well defined wet and dry
 
seasons. Annual average rainfall isgood. Itranges from 1300 mm inthe
 
south to about 1000 mm inthe north. The rainy season is from mid-April 
to mid-October. Average annual temperature ishot, about 29 degrees 
centigrade, ranging from a low of around 170C in December/January to 390C 
inApril. Relative humidity ranges from 97% inAugust/September to 12%
 
in February with an annual average of 51%. Average annual evaporation is 
about 2050 nn, the maximum being around 300 mm inApril. 

Soils inthe areas are loanm clay, modestly porous and quite fertile. 
Crop yields can be reasonable even without the use of fertilizers.
 

Haute Vallee's population totals about 211,000 (excluding Bamako pop. 
500,000 +)with 45% on the left bank,25% on the right bank and 30% in 
th Kati area north of Bamako. Population density islow, averaging 15/ 
km. About 94% of the people are farmers and they live in over 200 rural 
villages and several small towns.
 

Social structures range from small nuclear families averaging 9 members 
(41%), to.medium sized groups averaging 15 members (45%), to a few very 
large extended families with up to 50 members (14%) 

There is about 5000 km2 of land in the area suitable for agriculture. 
Presently 2000 km2 are cultivated, but only about 1/3 iscropped ina
 
season, the remainder lying fallow. Approximately 36 km2 is irrigated. 

Land for agriculture is not in short supply, but there is no individual 
land ownership. Land use isallocated to families by traditional 
authorities. Medium and smaller farm families have about 12 hectares of
 
which about 1/3 iscultivated at any one time. Food crops generally are
 
rice, millet, sorghum and maize and constitute about 75% of production;
 
cash crops consisting of mainly peanuts, but also some cotton and tobacco,
 
account for about 22%; vegetable production is2-3%.
 

Between 1946 and 1962 a number of flood plains covering about 3600 ha.
 
were developed for single crop irrigated rice production. These polders
 
were forined by building dikes permitting controlled flooding and pro
viding pftotection against Niger floods. -

Generall4 speaking, the irrigation and controlled flooding schemes have
 
not been as successful as might have been expected. This is because of 
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inadequacies in design and construction, fields not level'and too large,
 
poor water distribution and unsatisfactory drainage provisions. Additional 

-. ly, there has been a lack of maintenance and an infestation of yield
reducing wild rice which the small farmer does not have the means to 
eliminate. The result is that only two polders are presently used for in
tensive irrigated cultivatlon-Krina (200 ha.) which produces floating rice 
and Bancoumana (650 ha.) producing paddy. Not all of Bancoumana is 
cultivated. 

Draft animals are rather extensively used, it being estimated that 20% of
 
farm families take advantage of this kind of energy in doing their work.
 
Total equipment is estimated at 2,500 pairs of draft oxen, 2000 plows,

200 multicultivators, 400 harrows, and 800 wheel carts.
 

Livestock production is rather widely practiced. There are at present an 
estimated 74,000 cattle, 24,000 sheep and goats, and 300,000 poultry. 
The cattle are mainly of the N'Dama breed which is well adapted to the 
environment and is tolerant to trypanosomiasis. Animal diseases are a 
major constraint to livestock. They include rinderpest, CBPP, blackleg, 
pasteurellosis, trypanosomiasis, helminthiasis, and coccidosis. Mortality
is about 35% for calves, 10 % for young animals and 30% for adults. Most 
livestock production is consumed where grown. About 10% is marketed in 
Bamako. 

Human health problems are severe in Haute Vallee, as well as everywhere 
else along the Niger. Onchocerciasis is possibly the worst of these as
 
it is widespread and leads to blindness. Malaria and schistosomiasis
 
are also endemic and widespread. Trypanosomiasis is present. Guinea
 
worm, intestinal amoeba, and other diseaseZ related to drinking water
 
and lack of sanitation cause serious morbidity. 

The existing main all-weather road network has a total of about 230 kms. 
The most important road is a 120 km section which goes SW from Bamako to 
Guinea and passes through the towns of Sibi, Narena, and Kouremale. An 
89 km section along the edge of the flood plain on the left bank of the 
Niger connects Bamako to Kongaba. These two left bank N-S roads are 
linked by a 21 km road between Sibi and Bancoumona. On the right bank 
of the river, the eastern boundary of the area is marked by the main road 
leading south from Bamako to Bougouni and on to the Ivory Coast.
 

The above described network is linked to a number of tracks which provide
dry season vehicular access to most of the project area . These tracks 
are maintained by the rural villagers. They are generally impassable for 
vehicles in the wet season due to lack of surfacing, poor drainage and
 
difficult stream crossings. 



Project Description as Concerns the Environment 

Bancoumana Polder Rehabilitation
 

The Bancoumana irrigated polder was developed along with seven other
 

polders in Haute Vallee in the mid-1960's. It incorporates an area of 
approximately 640 hectares of land, of which about 540 ha could be 

Its source of water is a non-perennialirrigated by the present system. 

east side of the poldertributary of the Niger called the Koba. The 

lies at the edge of the Niger flood plain. The polder is protected from 
the flood waters of the Niger by a perimeter dike. Water supply to the 
polder is by gravity feed. ThEe amount of water allowed onto the polder 
and to the paddy fields is controlled by a system of main canals, 

Water moving through the
control gates, lateral canals, and bunds. 

system is in part absorbed into the soil and in part circulated to the
 

Niger via drainage canals. The system is characterized by the continued
 
of the growing season.presence of weter on the growing crop for much 

The polder was from the beginning never properly constructed. Adequate 
leveling and terracing was not accomplished. Inaddition, there has
 

been no routine or regular maintenance for a number of years, pos-sibly 
since construction. The only attention of this kind observed is that of
 

local nature carried out by some farmers to improve water flows in
a 

their own immediate laterals. The most seriously neglected part of the
 

system is the drainage which has now become almost non-functional due to
 
The canals and laterals
vegetative growth choking the drainage ways. 


of weeds. turnout gates aregenerally need cleaning and removal Some 
clogged and need attention. The headworks dam on the Koha River needs
 

some masonry work, as does the main canal intake gate and also some of 
the checks. The earth embankments of the canals, laterals and dikes 
have been eroded in varying degrees and in some places scarcely exist
 

A great need exists to remove silt, brush, weed growth, and
any longer. 

reshape the channels of the earth canals and laterals to the required 
size to allow water to flow freely and smoothly. 

The rehabilitation of the polder is a major component of the initial years
 

of the Haute Vallee project. Inaddition, its cultivatable area will be
 

extended by one hundred hectares, and the level of the perimeter dike
 

raised uniformly to 20 cm above the highest estimated 100 year Niger
 
flood level. Deep plowing will be executed to eliminate the in-depth
 
infestation of yeild-reducing wild rice. The project further provides for 
the instfllation of an effective ooerations and maintenance program wherein
 

water user organizations will be formed and lead farmers trained in the
 

managemeht and maintenance of the system. Expatriate expertise will be
 

used to advise OHV and the farmers in efficient methods of water management 
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and Improved irrigated rice cultivation. 

Use of the polder land is allocated to families on the basis of one 
hect-av per wo.ting family member. There are presently 160 farm 
families cultivating abot 540 hectares, for an average of about 3 1/3 ha. 
per family. Use rights to the polder land are based upon a written 
agreement betweeni the farmer and the OHV in which the farmer agrees to 
certain conditions in order to have the land. One of these, up to now,
 
has been an annual payment of 50 kilos of rice per ha. Others include 
obligations in respect of the maintenance of the polder. 

Environmental Considerations on Bancoumana Polder 

Environmental health, salinization ef agricultural land resulting from 
irrigation and adverse effects on water quality, either ground or surface, 
resulting from the use of chemical fertilizers and pesticides, are the 
three possibilities for environmental impacts that are identifiel for 
scrutiny in connection with the rehabilitation of the Bancoumana Polder.
 

The first thing to note in this analysis is that the project is concerned. 
with an irrigation scheme that has been in existence and in operation for 
some 14 years. As such, there have been, and there would continue to be 
in the absence of thi prject, opportunities for increasing the incidence
 
of such water vector borne diseases as malaria and schistosomiasis. 
Equally soil salinization and adverse water quality impacts could occur
 
without the project. 

A continuation of the operation of the polder in its present condition of 
disrepair and lack of management, though, could also easily result in 
increasingly significant adverse impacts of the kind noted, particularly
environmental health impacts. Presently the canals and drainage ditches 
are over grown with weeds,.there has been a considerable amount of 
siltation and water flows are reduced to almost stagnation levels. These 
conditions provide an ideal habitat for the growth of the malaria 
mosquito and the schistosomiasis vector, the Bulinus snail. Both of 
these diseases are endemic and severe in the polder area. 

Rehabilitation and efficient management of the polder, as is contemplated 
.'y the project, should greatly diminish the attractiveness of the polder
 
waters as a habitat for these vectors. A major focus for the project will
 
be the cleaning of weeds and debris from the canals and the maintenance of 
this improved condition. If the canals are kept free of weeds and the 
water allowed to move at a normal pace through them, it Is unlikely that
 
any significant populations of either mosquito larvae or snails will
 
occur.
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the project also includes a component.ofIn addition to the foregoing,
health education and sanitation which can be expected to have some 
beneficial impacts on the incidence of schistosomiasis. If the farmers 
and other people in the area could be lead to understand the linkage 
between using the polder ditches as latrines and the spread of the 
disease, they iight lessen this practice. 

In summary, in respect of environmental health and the occurrence of 
schistosomiasis and malaria, the polder rehabilitation will not result 

and can expect toin any degradation of the conditions already present, 
provide some modest benefits. 

Concerning possible land salinization impacts, the polder, again, has
 
been inoperation for 14 years, and there has been no significant build-up
 
of salt in the soil. Land fertility isgood and soil and water samples
 
tests for salt content indicate that salinization has not been and should 
not be a problem inthe future. As a further protection inthis respect, 
better water and irrigated land management techniques to be provided by
 

the project, such as better drainage and ample water for leaching, should
 
diminish even further this consideration.
 

Concerning chemical fertilizers, especially the nitrogen they contain,
 
these may, either through leaching to ground water or dissolving and
 

draining off into the Niger, affect the nitrogen/and or nutrient levels
 
inthe receiving waters. Phosphorous and potassium tend generally, to
 

But such fixation
fix themselves to the soil constituents and stay put. 

can occur also in respect of nitrogen ifthe material isplowed into the
 

ground prior to flooding and seeding. On the other hand, side dressing 
considerof fertilizer after the plant has begun to grow will result ina 


able leaching or movement of nitrogen into both the drain water circulated
 
to the Niger and into ground water. Deleterious effects on the quality of
 

both of these waters can be a possible consequence that should be avoided.
 ..

The present balance of nutrients in the Niger and its capacity to absorb 
not very well known. There are, though, manyadditional quantities , is 

agricultural activities and projects planned for the river system. The 
use of fertilizer on these projects will undoubtedly grow and it is 
entirely possible ifthe issue isinadequately considered, that there
 
will be a point sometime inthe future where the ecological balance of
 

the river may be seriously upset. Results,among others, can be significant 
as hyacinth which hasincreases in the growth of weeds (such the water 

become such a problem in East Africa) consequent decreases in photosynthe
sis and Jin the supply of oxygen in the water and a diminution in fish 
and other similar life populations inthe river system.
 

http:component.of


Significant amounts of nitrogen in the form of nitrites if ground water 
supplies used for drinking can also have a debilitating effect on infants 

, and small children. The condition that can result is called methaeinoglo
vinaemi a. 

As mentioned earlier, though, appropriate cultivwtion and fertilizer use 
practices can reduce the dangers of water quality degradation to low and 
not significant levels. The project intends to attach a great deal of 
importance to the matter and consequently, fertilizer use should not
 
constitute a significant environmental problem. 

Pesticides will probably be used inthe project. Persistent chemical 
pesticides ran have seriously deleterious effects on the ecology of the 
project area as well as on the ground water and the entire drainage basin 
of the Niger. AID's present pesticide regulations provide that prior to 
the funding and/or use of pesticides in a project in which AID is 
participating, a separate IEE constituting a risk-benefitianalysis, will 
be completed and a separate fomal environmental Threshold Decision be 
taken prior to proceeding to using pesticides. Aspects to be considered 
in the risk-benefit analysis include, Inter alia, the EPA status of the 
pesticide and whether it is to be for a same or similar use as the EPA 
approved label, and the extent to which the country has considered and 
is pursuing policies of integrated or alternative practices for 
managing pests. 

Road and Track Improvements 

The vehicular movement of people and things into and out of most of 
the Haute Vallee is greatly limited or essentially non existent during 
the wet flood season from around miu-June to the end of October. There 
are, however, all-weather trunk roads serving the area - one going SW 
from Bamako to the Guinea border serving the left bank of the valley area 
and the other going south of Bamako on the right bank of the river towards 
the Ivory Coast. This latter road marks the east boundary of the project 
area. There is also a major road south out of Bamako to Kangaba and 
beyond which is along side the left bank flood plain of the Niger. There 
are points along this road that become impassable during the wet season. 
connecting to these main roads are a system of dry weather tracks that 
provide dry weather vehi:cular access to the entire project area. 

The project proposes to improve some 398 kms of this system to provide 
vehicular access to the area throughout the year. Some 200 km. of these 
jmprovements will constitute upgrading with laterite surfacing to a class 
C level. The remainder planned for improvement will consist of reshaping 



and culverts to be installedand elevating to provide for better drainage 
at waterway crossings. None of the roads will be new. They will all 
follow existing alignments. The choice of the roads selected for improve
ment was based on existing use patterns. Borrow pits, per se, will not be
 

needed in respect of the improvements to the tracks since these will be
 

subjected only to scraping and shaping. To the extent borrow pits are 
necessary for the laterite surfaced roads, the project pro Ides that 
such pits will be leveled and filled so as not to become sites for 
standing water which might serve fer mosquito breeding. 

Environmentally viewed, the road Improvement activities are not expected
 
to result in any significant impacts. To the extent impacts occur these 
should be modestly favorable. For instance, grading, shaping, leveling
 
and the placing of culverts in waterways should appreciably decrease 
erosion. So far as people movement is concerned, none of the project 
area is in any sense remote. Access in and out in the dry season is 
not difficult. The effect of improving tracks will be merely to extend 
this accessibility throughout the year. Economically and socially,
 
extended access to the area will make it possible for goods and services,
 
including health related services, to remain available throughout the 
year. The improvements will primarily, of course, make marketing of farm 

The overall impact of the project is expected to
products much easier. 

more attractive place to live and earn a livelihood, and
make the area a 


a part of this scheme, can be expected to
the road improvements, as 

lessening of tendencies of young people, particularly,
contribute to a 


to leave for the city. The impact of the road upgradin% therefore,
 
should be moderately beneficial.
 

Other Project Components
 

Inaddition to the polder rehabilitation and road improvements, other pro
ject components to be put in place gradually include improved credit and 

access to agricultural inputs, animal traction training, institutional
 
strengthening of OHV, improved extension services, blacksmith training for
 

the manufacture and maintenance of animal traction equipment, on farm
 

research, resource and agricultural land use and practices survey, a
 
health services activity. Generally
functional literacy program, and a 


speaking, all of these activities will build on existing programs. None 
of them are really new. Also, there isno reason to perceive that any
 

of them pill have any significant impacts on the environment beyond those 
discussed earlier for the polder rehabilitation. About the only physical 
thing they may result is the building of some modest structures which 
will beenvironmentally sound. 
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The health component, though, merits some further discussion. The
 
disease problems inthe Haute Vallee are important. There isextensive
 
.prevalence of debilitating illnesses such as malaria, onchocerciasis,
 
schistosomiasis, gastro-enteritis, parastic wons, etc. Attention to
 
trying to do something to improve these conditions is considered
 
essential. There are possibilities, for instance, ifthe project is
 
successful, that itwill attract new people to the area, or at least
 
slow the movement of people out of it. This means that people may,as
 
a consequence of the project, be exposed to diseases to which they
 
might not otherwise have been. This isparticularly important in
 
respect of onchocerciasis which can result inblindness.
 

The objective of the health activity isto reduce the disease burden in
 
the valley by making basic prevention and curative health services available.
 
The project will, with relatively modest inputs, and building on existing
 
programs, provide training to health and extension personnel and attempt 
to improve the distribution system for medication.
 

The consequences of the health component can be expected to result in
 
moderate gains inthe struggle against the disease problems inthe area.
 

Recommendation:
 

From the foregoing discussion itis reasonable to conclude that OHV will
 
not result inany significant impacts on the environment. No serious if
 
any adverse impacts are perceived and some modest environmental benefits
 
will hopefully occur. Additionally, this isa pilot demonstration under
taking. Itwill present opportunities for sensitizing people inthe OHV
 
and farmers to actions that can preserve and maybe improve the environ
ment. The degradation into which the Bancoumana Polder has been allowed
 
to lapse, isa case inpoint. A Negative Determination under AID
 
Regulation 16 is,therefore, recommended for the project.
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I *Background Information 

A.1. Project Goal: To increase t%. income and improve t1e quaLity ox
 

;.ife of the rural poor in the Haute Vallee region (est. population 
211,000).
 

To increase agricultural productivity, production
A.2. Project Purpose: 


and marketing throughout the Haute Vallee region.
 

B. The Haute Vallee Region:
 

Haute Vallee project area covers about 13,800 km2 and 
lies on both
 

sides of the Niger River between Bamako and the Guinea 
border. Although the
 

falls within the area, the city and its environs, 
as
 

capital city of Bamako On
 
well as the State Farm at Baguineda, are excluded 

from the project area. 

season

the Niger River, a plain, dissected during the rainy
the left bank of 

On the right bank, there is
slopes gently to the river.by numerous streams, 

Two major tributaries, the
 a well-defined terrace above the flood plain. 


Sankarani and the Fie, intersect this plateau, forming 
a peninsula. The Niger
 

No detailed hydrogeological survey
flood plain varies around 5 km in width. 


of the area has been carried out, but, it does not appear 
likely that high-


About 35 percent of the area's soils
 yielding acquifers exist in the area. 


are suitable for agriculture and include 10 percent 
hyrodomophic soils and 25
 

percent alluvial soils containing rapidly decomposed organic material, 
includ

ing varied alluviums (20 percent) sandy flood plain 
soils (2 percent), and
 

ferruginous tropical hydromorphs (3 percent).
 

The Selingue Dam, on the Sankarini River which feeds into 
the Niger,',
 

It will ha.e
 
borders the project area and issheduled for completion 

in 1980. 


a road across the top, with year-round all-weather 
access to Bamako, via the
 

Water from the dam will be available for irrigaBamako-Ivory Coast highway. 
 A.most 30,000 ha of
 
tion downstream along the Sankarani river via 

pumping. 


land could be put under irrigated cultivation 
once the Selingue Dam irrigation
 

The electric power there will serve primarily 
Bamako.
 

outlet work is completed. 


The Haute Vallee has a Sudanese climate characterized 
by a well-defined
 

wet season (approximately mid-June to mid-October, 
with some rains occurring in
 

Annual rainfall is roughly equivalent to that 
in North Carolina
 

April-May). 

and varies from 1,300 mm in the south to about 

1,000 mm in the north. Average
 
of 1020F in April

840 F, varying from a monthly maximum 
temperature at Bamako is 

to a minimum of 62
0F in December.
 

The population of the project area totals about 
211,000, of whom about
 

4 5 the dis
in the Niger r-ight bank districts- percent in left bank 

25 percent not take into 
tricts, and 30 percent in the Kati district. (This figure does 

than 400,000).
city of Bamako, whose population is estimated. at more 

account the of the 
low, averaging 12 persons/km2. Ab6ut 94 percent

Population density is 
live in over 200"and the peoplein agriculture,total population is engaged 

1977 "Socio-economic study of the 
rural villages and several small towns. The 

there are about 16,000 farm families in the
thatHaute Vallee" by IER shows 
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project area and large families, averaging a total membership of 35 including 

19 workers, comprise 14 percent of the total population. Medium size families 

(average 15 family members with 7 workers) comprise 45 percent of the total 

The smaller families (average 9 members with 5 workers) are 41
 population. 

is roughly 60 percent Malinke
 percent of the total population. The population 

and 40 percent Bambara. 

disease problem in the Haute Vallee is onchoceriasis followed
The worse 

closely by malaria and, to a lesser extent, shistosomiasis.
 

a total land area estimated at 13,800 km2, about 5,000 kr2 would 
be


Of 
At present, only 2,000 km2 are cultivated, of which suitable for agriculture. 


about 700 kn2 are cropped (approximately 40 kmn2 irrigated), 
and 1400 km2 are
 

Land is not in short supply. The IER study indicates the following
fallow. 

concerning the average farm family in the.Haute Vallee:
 

average about 12 ha each, with about 5 ha being cultivated;
-
cereals (paddy, millet, sorghum, maize) take up 75 percent 

of the
 
-

cultivated hectarage;
 
cash crops (mainly peanuts, and now some cotton and tobacco)
-
cover approximately 22 percent;
 

was indicated for vegetable production,
while no specific hectarage
-

they would appear to comprise 2-3 percent of total cultivation.
 

Only two polders are presently cultivated-K.'ina (200 ha) and 
Bancoumana (640 

ha, of which about 540 ;a is cultivated). The BDPA has concluded that there 

are about an additional 1,000 hectares which could be developed 
for irrigated 

rice cultivation in the area. 

Millet, sorghum, corn and rice, grown on about 75 percent 
of the total
 

Peanuts are gown on 15 percent of the
 78,000 ha cultivated in Haute Vallee. 


available land. The main non-food cash crops are cotton (3,000 ha) and tobacco
 

Annex A-9 tables 1 and 2 contain information on Agricultural
(300 ha). 

Productivity in Haute Vallee.
 

The Mali Agricultural Sector Assessment shows that while the 
Haute
 

Vallee farmers have significant numbers of cattle, only 25 percent of their
 

income comes from livestock, the redainder coming from agriculture.
 

In Mali, specialized state companies have, in theory, a monopoly 
on
 

For food grains, cotton and
 marketing almost all agriculture products. 

CMDT and OACV, respectively. These agencies,


peanuts, the agencies are OPA, 

In the Haute Vallee, OHV has authority
in turn, contract with the operations. 


to purchase peanuts, cotton and tobacco, for which it receives 
a marketing fee,
 

largely supports all of OHV's activities. The Federation of Cooperatives
which 

crops for OPAM. In actual practice,
is respon3ible fof purchasing the major cereal 

(parallel) market w:th prices
agriculture produce is marketed through the open 

by su~ply and demand. In years of poorer harvests, such as 1977,determined 

farmers are much more reluctant to sell at the official price because the open
 

market prices are mugh higher, while in years of good yields, such 
as 1976,
 

market prices may be no more than 25 percent higher. In general, OHV farmers'
 

of their total grain sales, so 
grain sales to the GRN are a small percentage 

in a normal year is significantly
eventhat the average price received by them 
higher than the official price.
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The Haute Vallee is a classic case where poor transportation 
Infrastructure is the major limiting factor to increased agricultural 
production. The present road network cons.ists of about 230 km of 
roads on the western side of the Niger River. Segments of this road 
sometimes become impassable during the rainy season. On the east side 
of the river, the Bamako-Ivory Coast road borders the project area, 
and 	a new road connecting Selingue Dam to this road passes through some 
of the project area. These roads are linked by well over a thousand 
kilometers of bush trails which are opened up after the rainy season by 
the villagers and which provide additional dry season access to most of 
the area. These trails are closed during the rainy season due to poor 
surfacing and difficult stream crossings. Improved roads are at the 
top of the farmers' list of priorities since they become locked-in 
during the rainy season. 

Additional information on the Haute Vallee area can be found in 
Annex C-2.
 

areaC. 	 Outstanding features of the existing situation in the project 
critical to understanding project design. 

The Haute Vallee area has excellent agricultural potential for 
many reasons. 

- Annual rainfall equivalent to that of North Carolina. 
- Proximity to country's largest market, Bamako. 
- Excellent existing potential in irrigated rice because 

of the Nigar and Sankarani rivers. 
- Exceptionally good future potential in irrigated rice 
• when Selingue Dam is compietedin 1980, allowing an 

additional 30,000 hectares downstream to be irrigated 
from dam discharges. 

- A regional and financially viable Operation (OHV) which 
most experts conclude has a sound organizational structure 
which needs no major changes -- just assistance. 

- An on-going functional literacy program to which support 
could be giveni so that it can become a better instrument 
for introducing improved cultural practices and technology 
to farmers. 

- The existence of one common dialect throughout the region 
and the absence of major conflicts between ethnic groups. 

- A very strong village structure which is already being used 
effectively in OHV' on-9oing faru implemeht supply systems. 

- The widespread use, and cuItpiral aceeptance,- throughout the 
project area of animal traction. 

- The exceptionally good receptivity of villagers, GRM officials
 

and OHV staff/field agents to a project to increase agriculture 
productivit7, production and marketing -- if the roads are 
improved. 
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are also a number of reasons why this 	great potential has not yet
There 
been realized:
 

terrible condition. 
- The roads and trails in the area are in 

Farmers everywhere say that getting their food crops to a 

major route leading to Bamako is so problematic as to make 
not 	worth the effort;producing more than their needs 

- OHV lacks the facilities and funds to extend its activities 

over existing levels and its staff requires more training 
order to expand its operations;and technical assistance in 

The GM's credit system, which OHV administers in the Haute 
-

only 3 years to repay; farmers sayVallee, allows farmers 
for 	fear of not beingthat they are afraid to take out loans 

able to repay in time. 
work oxen, but a- Farmers everywhere say they dearly want 

up to $390, And those farmers who haveteam costs $325, 
not 	always use them effectively.been able to buy tb oxen do 

- The vast majority of farmers are illiterate and DNAFLA 

lacks funds both for extending its alphabetization efforts
 

beyond the 17 centers presently in the area, and for revising
 

its educational materials to make them better comunicate
 

improved agricultural and disease prevention practices. 

- OHV has lacked the expertise and funds to extend its 
in the area.agricultural research program 

as 	 in most areas along the rivers in Mali, diseases,- Finally, 
to a lesser extent malaria andespecially onchozeriasis and 

(2)improved irrigation-to increase rice production;
 

shistosomiasis, are very debilitatiaig. 

U. Detailed Description of Project. 

A. Project Approach 

in the 
The scope of the project has been dictated by existing 

Haute% Vallee and the GRM's capacity to administer an 
conditions 
integrated 

rural development project there. 

The Project will concentrate on seven specific areas: 

(1)animal traction  to increase productivity; 

(3) 	 credit - to expand access to basic agricultural technology; 
- a prerequisite for(4) 	 road rehabilitation and upgrading 

ensuring that increased agricultural production will be
 

translated into increased income for Hauta Vallee farmars3
 
and 	the(5) 	 disease control-to improve labor efficiency 

general welfare
(6) functional literacy-to facilitate access to aaricultural 

Information and for the general welfare. 
(7) support for BV in crop research and administration. 
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Given the ambitious objectives of the project and the interrelated
 

requirements for their attainment, the project has been conceived of in terms
 

funding will be for five years.
..of a ten-year effort, al~tWuh t.nitiaL The
 

fact that the project is design~d to achieve its objectives over a 
period
 

of ten years must be borne in mind in order to understand why certain
 

project activities will be only reaching major proportions in the 
fifth
 

year.
 

The basic thinking behind the project's approach can be summarized
 

as follows:
 

Rather than try to superimpose dramatically new and different
1. 

approaches in the area, the project proposes to build upon and improve
 

existing practices that heretofore have demonstrated success 
and potential
 

for improvement in Mali, e.g., use of an autonomous implementing 
agency
 

(Operation Haute Vallee), irrigated rice production, 
use of animal traction, and
 

an ongoing functional literacy program.
 

2. The project will conform with and build upon existing village
 

social structures and the already operating extension services.
 

3. Because of the complexity of the proposed project and the burdens
 

it will impose upon OHV and USAID/Mali, the effective phasing of 
project
 

activities is of utmost importance.
 

4. Flexibility must be maintained because of the nature of the
 

project, and in order to take full advantage of the project's 
built-in
 

research component.
 

Every effort has been made to tailor the level of assistance 
in

5. 

varicus areas to the capacities of the farmers and OHV and 

to avoid grandiose
 

schemes.
 

While all project components will contribute significantly 
to


6. 

achievement of the project's overall objectives, only two 

are critical

roads and credit.
 

The project has been designed to respond to the expressed 
desire_


7. 

of the Haute Vallee farmers for better roads, improved 

credit, access to
 

animal traction, disease control, etc.
 

B. Project Components
 

1. Animal Traction-Training and Research 

Research in the Haute Vallee at GRM'e animal research 
station at 

Samanko has revealed that cereal crop yield increases 
of up to 50 percent 

can be obtained wih animal traction through deep plowing, 
good weed control, 
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Furthermore, tne
 
and timely planting-even without chemical fertilizers. 


effects of fertilizer in increasing yields are considerably 
greater with
 

with animal traction (or higher
deep plowing. Deep plowing is possible only 

traction also increases the productivity of farmers' 
technology). Animal 

area they cultivate.labor by enabling them to expand the 

Oxen are currently used by many farmers in the Haute 
Vallee, although
 

For
 
the efficiency with which they are used could be greatly 

improved. 

row

example, animal traction is used for plowing but 
not for weed control; 


planting is not practiced; animals are not always 
properly fed, trained or
 

expan-
To address these problems and promote the 
used in a timely fashion. 

sion of animal traction in Haute Vallee, it is proposed 

that eight animal
 

traction training and research centers be set up, 
two per year beginning in
 

These centers, wnich have proven to be successful 
in other
 

project year two. 

(1) increase the number of trained
 West African countries will be designed to: 


oxen teams, (2) demonstrate a more rational use 
of work oxen to farmers
 

through different cultivation techniques and redesigned 
implements, and (3)
 

develop more appropriate and less expensive implements 
for work oxen and
 

train local blacksmith to make them.
 

7xperience in other areas of West Africa has shown 
that certain
 

These
 
conditions are necessary to the success of an animal 

traction program. 


include: (1) cultural acceptance and, preferably an already 
existing use of
 

work animals, (2) sufficient supply of work oxen, (3) 
favorable soil condi

no excess
 
tions, (4) good market potential for increased production, 

and (5) 

. 3ent ini the Haute Vallee. TheseAll of these conditions are
labor supply. 

No elaborate equip

centers should be kept simple and inexpensive to operate. 


ment or offices are needed. The 'jasic requirements are a corral for the oxen,
 

a storeroom for grain and implements, and a covered area 
for a blacksmith.
 

awhile for farmers to
 
Experience elsewhere has also shown that it will take 


accept the concept of the training center. However, the only way to obtain
 
Elsewhere
 

credit to purchase oxen will be to go through the training 
program. 


in West Africa, this has been enough stimulus to irduce farmers 
to pay for
 

training. Demonstration of the proper and more effective use of oxen 
will
 

make their worth more clear, and demand for credit should 
begin to rise.
 

Dur-

Individual training of farmers and their oxcen will last 2 weeks. 


ing each center's first year of operation, 40 teams are 
to be trained, and
 

The operation of the centers is fully
their eventual capacity will be 100. 


described in Annex B5.
 

Animal traction experts in Mali strongly recommend that 
two centers
 

be built in the beginning-one in the upland area and one 
in the flood zone-


The
 
to enable project technicians to get experience in both climatic 

zones. 

at the following
training-research centers will be attached to OHV office 


locationf:
 

Y 2 Bancoumana and Siby 
Y.3 Kangaba and Narena 
PY 4 Keniegoue, Ouelessebougou and'Selegougou
 
PY 5 Kourouba
 

4q1
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All except the last two are existing ZER headquarters and the centers
 
of OHV's greatest activity. The Kourouba and Selefougou sites were selected
 
for their central location.
 

An animal traction expert and an agronomist will be provided to work
 
on this component of the project. The agronomist will work closely with OHV's

head of "vulgarization" who is OHV's chief technical/agronomical advisor.
 
The animal traction expert will work with the head of OHV's "Action Betail"
 

..who presently is involved mainly in animal feeding and care programs as well 
as animal fattening and vaccination. A total of 16 PCV's will assist in both 
the training and research phases of the project. Their job will be to work

with the ZER heads and S.B. heads, and teaching them how to operate the
 
centers and how to train the oxen.
 

At each center, about 2 hectares will be set aside for research involv
ing both cultural practices and animal traction. The program will inc.lude 
research into such things as better yokes, seeders and plows, as well ds crop

rotation and planting. As results from this research become clear, starting

in PY 3, the program will expand into the extension program and include on
farm/village demonstrations. In addition, OHV's blacksmith 
expert will receive
6-month training in a third country and then will continue the training of 
local blacksmiths. OHV's blacksmith specialist and the projects' animal traction 
expert will collaborate in developing more appropriate implements. 

The research/demonstration phase is a critical element of the project
because it is the only component which will eventually enable the credit program
to expand beyond its initial focus mostly on animal traction. 

2. Irrigation Improvement and Rehabilitation at Bancoumana 

The Bancoumana polder irrigation system, located in the flood zone of
 
the Niger River about 60 km from Bamako, was initially developed, along with 
six other polders, in the mid-1960's. It is farmed by 160 farm families and
 
supports 2,000 people. The polder was poorly designed, and water levels are 
tmequal in its existi,,g 540 hectares. As a result, good water management has 
been next to impossible and yields are poor (only 0.8 tons/hectare). Average
yields oi 3 tons per hectare should be obtainable after land leveling, with 
complete water control, use of Asian irrigated rice varieties, and weed 
control.
 

Plans call for extension of the system an additional 100 hectares,

increasing its full potential to 640 hectares, The activities necessary for 
rehabilitation and extension of the polder system are: 

-repair and reconstruction of the perimeter dike to the necessary 
crest level of 20 cm. above the estimated 100 year flood level; 

-repair and reconditioning of all control gates; 

-cleaning and shaping of canals; and 

-cleaning and extension of the drainege system. 



During the first project year, one hundred hectares will be leveled
 

and rehabilitated and will serve as a demcdstration area on which U.S. techni
cal assistance, on-the-job technical training and farmer training wiLll be
 

formed and farmer le'adersconcentrated. Water-user organizations will be 
trained in management and maintenance of the system. Expatriate technical 
assistance will be provided to supply necessary expertise in civil engineering,
 

water management and improved rice cultivation. In addition there will be
 

other short-term consultants on call.
 

The low water-use efficiency in the Bancoumana polder area, estimated 

points to the need for training programs for OKV techniciansat 10 percent, 

and intensive education and extension information for participating farmers.
 

The project provides for third country training for OHV ;,r-onnel and inten

sive on-polder training for them and the polder farmers.
 

Use of the village structure is important to the long-term effective

ness of the irrigation system. Participating farmers must feel a certain
 

village pressure to cooperate in their use of their system. A"Zahier de
 

ChargesX.ill be developed, similar to those in use elsewhere in Mali, which 

will explicitly outline the duties of both the polder farmers and OHV.
 

Effective management of the activity, special training of the extension
 

agents, and an intensive farmer education program are critical to the success
 

All persons involved will be well acquainted with the recommended
of the project. 

The project area will be
technology, timing, and importance of the program. 

Farmers will have very close
constantly monitored for rice pests and diseases. 


supervision and technical assistance available at all times for initial land
 
Selected interval deep-plowing will
preparation through the harvest period. 


be done to control or eliminate wild rice before and after the cultivation
 

period. All leveling work not done by oxen-pulled scrapers will be done on
 

a contractual basis with Genie Rural, using its own equipment.
 

3. Aricultural Credit
 

In Mali, the purchase ot farm inputs (fertilizers, chemicals and small 
supplyfarm equipment) is the monopoly of SCAER-, which acts primarily as a 


SCAER's function in the project
agency for the different Government. Operations. 

area are performed by OHV, which receive a 5 percent commission for each input.
 

The unit prices for different items are fixed by the Government each year and
 

are in general lower (20 to 30 percent) than SCAER's calculated cost prices.
 

This subsidy is partially (if not completely) offset by the taxes levied on
 

every ton of seed cotton and peanuts marketed. Fertilizers, seeds and chemicals
 
and no interest is charged.
are sold on short-term credit (less than one year) 


Small farm equipment is sold for cash or on kLximum 3-year credit at about 3
 
motorpercent interest, but a one-third down payment is required. Loans for 

pumps are made on a maximum 5-ye&r basis. There are no loans for purqhasing. 

work animals. The system operates simply since no money passes hand. The only 

other sources of credit in the Haute Vallee are local traders and relatives. 
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The present credit system is considered to be inadequate because:
 
(a) SCAER does not always supply OHV with agricultural implements in a timely 

fashion; (b) maturities are not conside-,-ad by the farmers to be long enough 

!to acquire more expensive equipment; (c) no credit is available for the
 

purchase of work oxen; and (d) SCk-R's low interest rate of 3.1 percent does
 

not provide for a self-sustaining credit program. 

The project proposes to build upon the existing credit system, modi

fying its most deficient aspects during the first three years. The reason 

for using the existing credit system as a building block rather than propos

ing a brand new credit program from the beginning is two fold: First, the 

demand for credit in the Haute Vallee cannot be expected to rise greatly for 

several years; so no elaborate credit system is justified. Second, it will 
the needs of the area untilnot be possible to design a credit system to meet 

there for some period of time. Before the project'sU.S. technicians have been 
third crop season, a U.S. credit design specialist, with the assistance of
 

the long-term credit specialistwill make a detailed 5-month study of the
 

credit program with GRM officials, and make recommendations for a new credit
 

This timing makes sense in terms of the training program since OHV
system. 

credit technicians will return to Mali at that time. 

which will be made right away in the current,The principal changes 
credit program are as follows:
 

a) allow for longer repayment schedules (5 years) for specific farm
 

implements.
 

b) permit loans for the purchase of work oxen. 

c) introduce an insurance program for the oxen purchased on credit 

which will insure traction animals at 100 percent of their value against 

death from any cause except slaughter and will be paid for by a premium of 

(Ten thousand dollars will be deposited in
2% percent on all oxen loans. 

at the from the grant, separately accountable).the insurance account outset 

d) make loans available for necessary land-leveling at the Bancoumana 

polder.
 

e) increase the current interest rate for all commodities purchased 

oncredit as follows in order to ensure viable credit program from the outset: 

DOWN -REPAYMENT SCHEDULECOMMODITY I-.TE PAYMENT 

5 years
Work Oxen 12 percent incl. 25 percent 

0 5 yearsImplements 6 percent 

1 yearFertilizer 6 percent 0 
0 1 year
Seeds, supplies 6 percent 
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In addition, the GRM will be requested to give OHV the right to 

purchase implements directly from suppliers-including from local blacksmiths
thereby encouraging the development of the incipient small scaae agricultural 
implement industry in Haute Valley and enabling OHV to overcome some of SCAER's 

delivery shortcomings. Loans will continue to be made available to villagers 

or associations, making responsibility collective. Villages will not receive 

receive loans the following year until all outstanding installments have been 
paid as provided in loan agreement. This condition is currently being applied 

in Gao where the repayment rate has remained at 100 percent. 

No change will be made in the processing of loans, because the present
 
system works satisfactorily.
 

To help keep work oxen healthly, veterinary treatment will be given. incldit
 
vaccinations, shots for sleeping sickness and internal parasites, and
 

The total cost will be no more than 1,000 MF ($2.17)
spraying for ticks. 

per animal, to be charged to the farmer. In addition, veterinary supplies
 

will be sold at all OHV outlets and 3 OHV agents working in OHV's animal
 
division will be given training in diagnosing and treating anaimals. 

4. Road Improvement
 

Road improvement is the sine-qua-non for development of the Haute
 

Without improved roads, farmers will continue to be disinclined
Vallee. 

to produce much more than they need for subsistence, and none of the other
 

project components would be worth undertaking. Annex B-2 gives detailed
 

information on existing and planned roads, design standards, selection
 
criteria and maintenance. 

The project will improve 398 km of existing roads and trails in the
 
Haute Vallee so as to be passable year round and enable extra food production
 

resulting from the project to be marketed. The roads and trails will, in
 

addition, act to stimulate agriculture production itself and facilitate the
 

provision of technical assistance and social services to rural farmers. 203
 
km will be improved to Class B all-weather standards, including laterite
 
surfacing; the remainder will be graded3 but made all-weather by installation 
of drainage structures, 

The criteria used for road selection were.:
 

(1), population served;
 
(2) market production;
 
(3) existing road structure; 
(4) geographical considerations (stream avoidance aid river flooding); 
(5) location of animal traction/credit centers.
 



The link roads and access trails proposed for construction 
ire listed in the table below.
 

Length (kms) Type Cost 

1. Area West of Niger 

Sandanba-Kenyero 
Kenyero-Nyenkema 

30 
12 

AT 
AT 

69,000 
27,600 

Keniegoue-Kafoulate 11 AT 25,300 
Kofoulate-Kouremale 20 AT 46,000 
Niger R. - Kangaba 2 LR 26,000 
Kangaba-Kenyeba '27, LR 351,000 
Keneyeba-Nougani 11 LR 143,000 
Nyame-Digidala 4 AT 92,000 
Gwansolo-Digidala 3 AT 6,900 
Digidala-Samako 11 AT 69,000 
Bankoumana-Somono 5 LR 273,000 
Bankoumana-Sibi 21 LR 273,000 
Kangaba-Banankoro 40 1R 520,000 

edina-Karan 25:.. AT 57,500 
Karan-Narena 18 AT 41,000 

Sub-Total - 1,676,000 

2. Peninsula Area 

Sanankoro-Selefougou 17 AT 39,100

Maninkoura-Figuiratomo 15 AT 34,500 
Figuriratomo-Selefougou 22 1K 286,000
Selefougou-Selinkenyi 17 LR 221,000
 
Kotouba-Fanzan 15 A! 
 34,000
 
Fanzan-Selefougou 14 AT 32,200
 

Sub-Total - 647,300 

3. Area East of Nisger and Sankarani 

Makono-Dankosa 3 LR 35,000 
Dankosa-Kourouba 20 
 LR 260,000 
Kourouba-Faraba 21 LR 273,000 
Faraba-Sankama 14 LR 182,000 

Sub-Total - 75oo0o 

GRAMD TOTAL 3,073,500
 

or $3,074,000
 

1/ Construction costs include labor and machine operation only. They 
do not include costs for equipment acquisition or spare parts.
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In selecting which roads to improve, it was decided that all
roads should provide easy access to both the animal traction/credit 

centers and the region's two major highways - the Bamako-Guinea 

border road and the Bamako-Ivory Coast border road. No new roads 

or trails are proposed -- all trails and roads follow existing
 

marketing patterns. In addition, topographical considerations were
 

given their due weight.
 

.The 398 kn of proposed access trails and roads will directly
 

serve an estimated 61,000 persons, or about 30 percent of the
 

total rural population of the project area. An estimated 90 percent
 

of the Hautee Vallee population will be affected by the proposed
 

roads.
 

The link roads will be laterite topped for the entire length
of road constructed. Clearing width will be 15 meters minimum 

cuts and fills shall be made so that the maximumand the necessary 
grade will normally be no greater than 15%. The road shall be 
surfaced with no less than 0.3 meters above the natural ground.
 

The roadway shall have shoulders on each side and ditches to
 

intercept sheet flow and divert to culverts installed for cross
 

drainage. If agricultural marketing in the Haute Vallee area is
 

doubled from the present 17,000 ton level (project 10 year goal),
 

the expected life of this class of road would be less than 15 years.
 

"Access trails" in this project are no more than improved
 

tracks. A dozer will be utilized to clear the trails to a minimum
 

width of 10 meters and make the necessary cuts and fills to provide
 

them with grades normally no steeper than 20 percent. The trails
 

will also be graded to provide roadway surface drainage and side
 

ditches to intercept sheet flow and divert to culverts installed
 
for cross drainage.
 

The principle criteria for determining the sequence of road
 

construction was the location and sequence of project activities.
 

This suggested that the first roads and trails to be constructed
 

should be those around Bancoumana, and then proceeding southward
 
.and, eventually, across into the peninsula and the east side of 


the river. Consideration was also given to those roads in poorest
 

condition with significant traffic. The following construction
 

sequence is therefore recommended:
 



Kangaba-Banankoro 
 40 
* Medina-Narena 43 

PY3 

Sibi-Bancoumana-Sonono 
 .;26Nyame-DiSidala-Gwonsolo-Samako , 
 i
 
Nougani-Keneyeba + 13 km 14
 
Sandanba-Nyekema 
 42 

PY 4
 

Keneyeba-Niger R.--igmiratomo.

Senlinkenyi-(Selingue Dam) 
 55.

Kenieqoue-Kouremali 
 31 
Sanakoro-Selefougou 17 

PY 5 

Paurtm-aikir 
 15Koutouba-Fanzan-Selefougou 
 .•29

Sankana-Makono 
 58
 

Overall responsibility for the road a'! trail construction and
.maintenance will be delegated to Travaux Puolics (TP) of the Ministry of
Transport and Public Works. 
Travaux Publics has had years of experience
in constructing and maintaining roads in Mali. 
Short-term engineering
consultants will be provided,, 
 Travaux Publics will uidertake the final
engineering design, and set up a construction and maintenance brigade
for this project. 
The brigade will work under the direction of OHV
but be supervised by TP on a day-by-day basis. 
TravaMK Publics has
expressed its complete accord with this. 
This arrangement will relieve
OHV of much of the management burden of this component 'if the project. 

A list of the construction and maintenance equipmtont to be
purchased under the project is given In Annex B-2. 
The
 



ov wnich will contractwill be assigned by the GRM toconstruction equipment 
with TP and make the equipment available to construct the roads 

and trails.
 

done by a brigade set up by the Division des Travaux 
The construction will be 

Neuf de la Direction Nationale de l'Infrastructure 
des Transport with the
 

U.S. civil engineering advisor attached to TP and 
a construction
 

assistance 6f a 

The Direction will also have responsibility for 

maintaining the
 
manager. 

project equipment since it has the machinery, personnel 

and experience to
 

This is the same arrangement which has been made 
in the Operation Mil
 

do so.
Nopti project. Two 01V maintenance facilities will be set up in the Haute 

Vallee to house the construction and maintenance 
equipment and ensure its
 

timely repair and maintenance.
 

Travaux Publics will be responsible for maintenance 
of the roads repaired
 

under the project, with maintenance equipment assigned 
by the GRM directly
 

to TP. Road construction equipment will also be turned over 
to TP following
 

completion of the Haute Vallee roads, and it will also be used for road
 

A covenant requiring GRM agreement to assign maintenance
 
maintenance. 

responsibilities to TP and support maintenance costs 

through the national
 

budget will be incladed in the Grant Agreement.
 

Villages are in the habit of clearing access trails 
after each rainy
 

to be
 
season, and their assistance in trail maintenance 

will continuk 


engaged.
 

5. Health Program
 

The health infrastructure within the Operation Haute Vallee 
one cercle(OHV) zone includes two regional hospitals (Bamako), 

health center (Kangaba), and about 20 functioning dispensaries and
 
These health units are staffed by Ministry
pharmaceutical depots. 


of Health personnel. Other health personnel include several agents
 
Drugs are supplied on
of the national communicable disease program. 


an irregular basis (for two or three months out of a year) by the
 

Pharmacie d'Approvisionment which is part of the Mini3try of Health
 

(MOH), with offices only in Bamako. These drugs are transported
 

out to the Ha,,te Vallee and disbursed for free. During the remainder
 

of the year, medicine is supplied by the Pharmacie Populaire, a
 

parastatal organization, which sells drugs. There are only five
 

such pharmacies in the project area. 

Thus, there is a nascent health infrastructure within the OV 

zone, but it has little impact on the health of those living in
 

the area, and it is estimated that 90 percent of these people have
 

no access to modern health care.
 

A significant portion of project activities will be along the
 

Niger River, where water-related diseases are endemic. Four 

diseases have a major impact on health status in the OHV zone:
 

malaria, onchocerciasis, schistosomiasis and gastroenteritis. It is
 

estimated that these water-related diseases account for a loss of
 

30-45 work days per person per year. In addition, the presence of
 

measles, upper-respiratory infections, intestinal parasites,
 

tuberculosis, trypanscmiasis, memingitis, malnutrition and venereal
 

disease sap the strength of the labor force and result in very high 
I;infant and maternal mortality rates. 
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The Ministry's health plan for the 0V zone has the following
 
objectives:
 

1. 	 To assure an adequate and regular supply of medications for 
the diseases mentioned above; 

2. 	 To strengthen the diagnostic and treatment skills of the 
existing health personnel; and
 

3. 	To train existing health personnel to train and supervise
 
village health workers for health promotion at the village
 
level.
 

It is proposed that $500,000 be reserved for the health component 
of this project. An initial portion of these funds will be used 
to send a project design team to Mali to make an assessment of health 
conditions in the Haute Vallee area and submit recommendations for a 
Iftited health intervention. USAIt) already is carrying out a rural 
health project with the Ministry of Health (MOH), and it is proposed 
that the funds reserved under this project also be channelled through 
the MOH. Funds for actual implementation of the health component of 
the 	project will not be spent until the subproject recommended by
 
the 	team of health experts is approved by AID/W. 

Lack of sufficient wells i: a common comploint aIng villagers 
everywhere in the Haute Vallee. Funding is a major constraint to 
inpcreasing well productionin the area.. This should be fully-±ned 
by the health design team. 

6. 	Functional Literacy
 

The literacy rate in Mali is only about 10 percent and less than
 
that in rural areas such as the Haute Vallee. 

There is an on-going functional literacy program in the Haute
 
Vallee conducted by the National Office of Functional Literacy and
 
Applied Linguistics (DNAFLA), Ministry of Education, whose village 
level courses are traiding villagers in the basics of math and
 
reading. The logic behind giving assistance to this program is
 
that with basic literacy, the spread effect and utilization of new
 
technologies and research results among farmers will be enhanced. 

Illiteracy acts as a constraint to the project's purpose of
 
increasing food crop productivity in two principle ways. First,
 
illiteracy limits farmers' ability to coimunicate with OHV field
 
agents. Without simple readiig skills, farmers cannot take advantage 
of agricultural extention materials. Second, illiteracy means for 
any Haute Vallee farmers limited participation in non-'.illage
centered activities. The increased marketing intended as a result 
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of this project will require some knowledge of weights and measures 

as well as counting. L11;ewise, participation in 0EV credit services 

and research/demonstration activities tends to require some 
basic
 

In short, no matter what amount of support is given
literacy skills. 

to OEV, it will continue to face an uphill battle as long 

as so
 

many farmers remain illiterate.
 

in 1968
Functional literacy programs were introduced in Mali 

Organizational
with assistance from UNESCO, France and Germany. 


DNAFLA is comprised of two units:
responsicility rests witb DNAFLA. 


a management unit which undertakes preliminary surveys, 
prepares


(a) 

programs, imple-ants the literacy campaign and undertakes 

evaluations,
 

and (b) aa audio-vidual aid production unit which prepares 
end
 

diLtributes posters, brochures and other educational material 
and
 

develops radio broadcasts to supplement teaching efforts at 
the
 

There are now 17 functional literacy centers
literacy centers. 

(CAF's) located in the larger villages of the Haute Vallee, such
 

as Bancoumana, Sibi, Kangaba, Banankoro, Oueleacebougou, Samako 
and
 

The post literacy phase will soon begin in these villages,
Narena. 

where classes become more advanced.
 

the program,The (CAF), the basic unit of 
a village upon the request of villagers. The
is established in 
 The


village is responsible for providing the classrooms and desks. 


village council or opecially appointed literacy committee chooses 
one
 

or two literate volunteers (animateurs/animatrices) to conduct 
the
 

classes. These animateurs are trained at the regional level by
 

DNAFLA and then return to their village with the necessary instructional
 

materials to begin actual classwork.
 

DNAFLA has a division especially for women, as a result of
 

which some literacy classes are for women only, and focus on health
 

and other matters in which the participants are interested. Most
 
The literacy committee meets every
classes, however, are mixed. 


2 weeks to ensure regular attendances; in addition, the committee
 

arbitrates in disputes between the instructors and students.
 

DNAFLA's long-term plans are to set-up 200 centers by 1982-83.
 

DNAFLA's largest problem at the moment is lack of finances. For
 

this reason, DNAFLA has made official connections with the "Operations."
 

The most successful program unquestionably has been that of DNAFLA
 

with OACV (Mali's peanut program). In 1976, a relationship was
 

initiated with OHV. Under this arrangement, 0EV is the coordinating
 

A person from DNAFLA's staff has been transferred to OEV
 agency. 

to direct the functional literacy program in the Haute Vallee. 

The
 

literacy classes in Haute Vallee have been highly successful (1976
and team has77 Malt Functional Literacy Evaluation Report the PP 


determined that with the recommended inputs, it should continue to
 

be a successful part of the ORV proSram.
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A controlled experiment will be undertaken as the project is
expanded. There are six essential elements which will be included 
in the expanded program:
 

1. Training for teachers.

2. 
Re-designed reading material dealing with agriculture, health, etc.
3. 
Essential commodities ---
lanterns, blackborads, pens, pencils, etc.
 
4. nnual evaluations
 
5. Materials in Bambara-Malinke.
 
6. Linking the program strongly with OHV
 

Under the recomended program, funds will be provided for
commodities and technical assistance for DNAFLA to develop agriculture
and health-related materials in Bambara -Mainke, and for training.
The program will be expanded to include up to 100 new CAF's of the
200 DNAFLA plans, on a trail basis. 
The
functional literacy program in these 100 villages will be evaluated
in terms of its effectiveness in increasing the literacy skills of those in the
program vis-a-vis a control group in the remaining villages where DNAFLA progarms
-yrBef~ 

Eie "piogram is expanded beyond the
initial 100 villages, the evaluation will be examined to determine if the results
obtained in the villages participating in the program would justif7 expenditure
pf additional funds. 
If the program is found successful, it should help
:ontribute to efforts to increase farmer productivity in the area.


The average number of students per CAF will be 25, with the
number of training years varying between 1 and 3 for a student to
become alphabetized. 
The typical center will be graduating an
average of 8.3 students the first year, 11 students the second and
12.5 students thereafter. 
On this basis the table below shows the
number of villagers to be alphabetized by the end of five years will

be over 3000.
 

1978 PY 1 
 PY 2 PY 3 
 PY 4 PY 5
 

(1) CAF's
 
operating 17 
 20 35 60 80 100 

(2) Students
 
enrolled 423 500 
 875 1,500 2,000 2,500
 

TOTAL GRADUATES (PY 1-5) 238 
 371 624 
 880 972
 

7. Administrative Support for OHV
 

The success of the project is dependent to a great extent on
(a) the effectiveness of OHV's technical staff and (b) its capacity
to- handle the anticipated increase in its supply and marketing activities,
=n 
which its financial viability hinges. 
Accordingly, the project

will assist OHV through the following activities:
 

(a) Training and Technical Assistance;
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(b) 	Construction of additional field office space, a new
 
headquarters building, and warehouses;
 

(c) 	Additional trucks and staff vehicles;
 

(d) 	$15,000 in equipment for the OHV vehicle garage;
 

(e) 	A socio-economic base line survey of the Haute Vallee
 
provide a solid foundation for project planning and 
evaluation.
 

(a) Training/Technical Assistance 

The principal deficiency in the OHV organization is management 
expertise. OHV Managers have been trained in agricultural science, 
but they have had no management training. The training program 

outlined below provides training for 23 employees in the U.S. and
 
12 in West Africa.
 

NUMBER
 

2-year MA level training: 5
 
1 in management
 
2 in agronom:
 
1 in credit management
 
1 in engineering
 

1-year academic training: 	 6 
1 in management
 
2 Ag. Extension
 
1 statistician
 
2 in finance
 

6-month training: 12
 
3 mechanics
 
5 credit specialists
 
1 water management engineer
 
3 rice production
 

3-month training 13,
 
8 in crops/management
 
1 in marketing management
 
3 in animal traction
 
1 in functional literacy
 

A detailed training plan is given in Annex B6. The program will remain 
flexibld to respond to changing needs. 

The following technical assistance will be provided:
 

a. Long-Term
 

1 Administrative advisor (team leader) 	 48 PH
 



1 Financial Management advisor ':30-PM. 

1 Agricultural Supply/Credit Management Advisor 
(under credit section) 

2 PCV mechanics (2 years each) 48 PM 

b. 	 Short-Term 

1 Agricultural economist 4 P 

Agricultural Statitics advisors, on call _24 PM 

1 Personnel Admin. advisor 2 PM

1 Short-term consultanta on call, Including 6 
month mechanic 2. FM 

An analysis of each of OHV's divisions and a description of the
 
duties of each of the above advisors can be found In Annexes A4 and
 
B6.
 

(b) 	Office and Wareshouse Construction
 

The following table outlines building construction plans:
 

Animal Additional Office Number Year
 
Traction Warehoqse Space of Constr-

Storeroomsi' Sace i OLD NEW Structures uction
 

Bancoumana 40 125 10 802 2 Py 1 
Kangaba 40 125 25 - I or 2 4 PY 3 
Ouelessebougou 40 125 15-5/ 25 1 or2A/ PY 3 
Siby 40 - 20 - 1 PY 2 
Narena 40 - 10 20 1 PY 3 
Keniegoue 40 - 15 20 1 PY 4 
Selefougou 40 25 - 20 1 PY 4 
Kourouba 40 25 / 20 1 PY4 
Karan - 125 1PY3 

TOTAL - 320 550 185 

TOTAL CONSTRUCTION - 1055 Square Meters. 

1/ Financed under budget of the proposed animal traction training
research centers.
 

2/ Financed under implement supply/credit section.
 
/ 	 Includeado-mitory space 

Determination depends on precise location of animal traction 
centers. 

5/ Rfnted
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At a cost of $200/sq. meter, the cost of 1055 sq. meters of space
 

comes to $211,000 of which $31,000 represents additional office space.
 

An additional $15,000 is allocated to refurnish two ORV guesthouses
 

at Kangaba and Siby to make them ou:table for extended visits. 
This
 

will provide office space for visiting expatriate personnel.
 

OHV currently rants two buildings for headquarters staff which
 

have a total floor spare of 229 sq. meters and cost $7,176/year.
 

The buildings currently contain 30 OW staff members. The condition 
of the buildings is not bad, but the problem is that there is hardly
 

enough room for the existing staff, much less any U.S. technicians.
 

OHV's projections for the next 5 years show an increase in moniteurs/
 
At that rate, it can be
encadreurs and staff of about 10% year. 


estimated that the present 30-man headquarters staff will expand to 70
 

persons by 1988. To adequately accc-modate OHV's growing staff and
 
The
expatriate advisors, 700 square meters of office space is needed. 


courtyard in back of OHV's current office's is very small, and no more
 

than 50 sq. meters could be added on. Because OHV does not own the 

buildings expanding the existing structures is impossible, and construc

tion of a new headquarters staff building is recommended. OHV already 

has land and a proposed design for the building. 

can be constructedIt is estimated that a basic office building 
for about $275/sq. meter.
 

mr $ 

6,930Foundation 3,187,800 
Superstructure 9,032,099 19,635
 

Exterior closure 11,600,049 25,217
 
22,908
Partitions 10,537,449 


Plumbin& 8,943,549 19,442
 
17,325
Electrical 7,969,499 


Miscellaneous 37,279,930 81,043
 
88,550,000 192,500
 

The most frequently heard complaint at OHV after lack of trucks
 

is lack of warehouses for storing fertilizers, insecticides and
 

implements. The 7 warehouses owned by OHV have a total space of only
 

about 920 square meters. To help accomodate OHV's warehousing
 

requirements, the Federation of Cooperatives and villages lend OV
 
None of this warehouse space is used
warehouse space free of charge. 


for storing agricultural produce because it is not nieded -- the
 

produce is easily kept in sacks in fenced-in surroundings during the
 

dry segson until picked up by truck.
 



Available OBV Warehouse
 
Spare (sq. m)
 

ZER OV owned Loaned Free
 

Kangabai" - 250 
Karan - 50 
Bancoumana 230 125 

-Narena L 60 
Kati 
Ouelessebougou 120 -

Siby 1) 450 -

KeniegoueJ 60 
Dankassa  30 
Figuera-tomo - 25 
Faraba - 50 
Dj oliba - 50 
Sandama - 50 

920 580
 

If OHV is to greatly expand its implement-fertilizer supply
 

operations, the problem of warehouses must be addressed. OHV says
 

that additional warehouse space is needed everywhere but gives priority 

to Karan, Kati (outside the project area), Ouelessebougou, and Kangaba 

in that order. It is recommended that 125 square meter& additional 

warehouse space be built in PY 3 and 4 in Karan, Ouelessebougou,
 

Kangaba, and Bancoumana. These four buildings will be quite modest in
 

size, but will be of great assistance to OHV, increasing its space
 

at the ZER level by roughly 25 percent. Twenty -five square meters
 

additional space is recnmmended for Selefongou and Kourouba, If this
 

additional 550 square meters of warehouse space is not provided,
 

the project purpose of significantly increasing OHV's implement
fertilizer supply program will face a severe constraint.
 

(c) Trucks and other Vehicles
 

OHV's single greatest :-,aplaint is lack of large-vehicles for 

carrying agricultural supi .es to the Haute Vallee (and returning with 

agricultural produce). At present, OHV has only 4 operating 5- ton 

trucks (1972 Peugeots) only 3 of which normally operate at any one time. 

This 15-ton capacity to grossly inadequate --- and expensive. 

3. ';arebouse space is insufficient and in these villages, OHV has 
tobacco drying houses, part of which are used to store fertilizers/implements
 



OHV must rent numerous trucks.During the December-March capaign, 
security problems encounteredNumerous scheduling, supply and are 

when OHV Is to rely so heavily on renting trucks. 

be purchased for OHV.It is recommended that 5 ten-ton trucks 

OHV has 12 mechanics and 2 electricians to maintain these vehicles.
 
the quality of the workPCV mechanics and training will help increase 

of the OHV garage.
 

At present, very few of OHV's 86 agriculture extension workers
 
doubt "appropriate techhave mobylettes. Mobylettes are without a 

-- they are very easy to repair, and private repairnology" for Mali 
These bikes
 men probably number about 100 in the Haute Vallee alone. 


last easily 5 years. It is strongly recommended that all extension
 

workers have mobylettes. Accordingly, 122 mobylettes are included
 

in the project. It is also recommended that 5 four-wheel drive vehicles
 

be purchased for OHV sector heads.
 

(d) Garage Equipment
 

The training/technical support for the garage has already
 

been mentioned. The equipment with which mechanics work must be improved,
 

and $15,000is allocated for this.
 

Existing Equipment Equipment Most Needed
 

Assortment of tools
2 battery chargers 

Electric welder
1 small electric air 


pump in bad repair Vice
 
Forge
1 small electric wider 


4 large size scales Anvil-block 
Pressurized grease pump
assortment of tools 

Hydrolic lift
assortment of spare 

Electric air pump
parts 

Engine hoistivg gear
 
Assortment of wiring
 
Electric power controller
 
Electric grinder
 
Tire disk 

Ce) Socio Economic Bafe Line Survey 

To provide the bAsis for both project evaluation and 
maintaining,
 

line survey needs to be made and up-dated constantly
a socio-economic base 
during the life of the project. The INTERIM REPORT recommended that 

This was
 a socib-economic study of the project area be undertaken. 


The IER report is hardly sufficient to serve as
carried out by IER. 

Consequently,
a foundation for a 10-year project of sizeable scope. 


it is recommended that a thorough socioeconomic study be done of the 
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.the Haute Vallie by I.E.R. with the assistance of top professionals in the 
field. Twelve man-months of statistical services are budgeted for this 

activity plus $50,000 for I.E.R. The U.S. technical advisors will only assist 
and advise, and the actual survey will be contracted with I.E.R. Having 
I.E.R. undertake this study rather than the OHV is advantageous in that it
 
will serve the OHV project area while at the same time give Mali a much
 
greater statistical gathering capacity which can be tapped by all Malian
 
agricultural operations.
 

C. End of Project Status 

Input - output tables for each project component are givenin annex A-8. 

At the end of the project's fifth year, if is expected that many farmers 
in the Haute Vallee area will have adopted Improved technology and that 
agricultural production will have significantly increased. Further, OHV will 
be a much more effective agricultural institution in terms of serving as a 
catalyst for increased food crop productivity and will no longer need the 
extensive technical assistance and trainin provided in the project. 

More specifically, 1,500 oxen teams will have been trained at the animal
 
traction centers. The animal traction centers will be charging farmers the
 
full cost of their services, and thus will be completely viable, with each
 
school training about 100 teams a year. 

The 160 -famli-fes (2,000 persons) farmIng inside the Bamcoumana polder will 
be haiiiesting an annual average of 3 tons paddy/ha, or_ 1,920 tons paddy in all, 
and marketing over 1,800 tons of this.' 

A new credit system will be operating in a viable manner. At least 
2,i000 faem families who were mostly subsistence farmers at the start of tha 
project (25,000 persons), in addition to the polder farmersjwill have increased 
productivity and production by 50% and will be earning cash incomes, and 
marketing most of their increased produce.
 

398 ku of roads &ad trails will have been rehabilitated and upgraded, and
 
a maintenance operation will be functioning, thus ensuring transportation 
infrastructure in Haute Vallee for the first time. 

The people along the Niger River will be much more aware of how to avoid 
river-related diseases, and will know how to detect and treat the disease. A
 

inim. of 2500 people will have heen trained in functional literacy and will be 

agriculture and health information learned in class. profitting froa the 
There will be at:least 100 functional literacy centers in operation, of which 

for women only, and most will be offering pobt-literacy25 will have classes 
course. 



III. Project Analysis
 

A. Economic/Financial Analysis
 

The economic/financial was undertaken at three levels: a
 
macro-economic analysis examining the project's impact upon and value
 
to the ccuntry of Mali as a whole; a macro-financial analysis examining
 
the project's impact on key institutions involved and assuring their
 
financial viability; and a micro-financial analysis looking at the
 
project's impact on the farm unit (target group).
 

The macro analysis had two goals: firstly the socioeconomic
 
need for and desirability of activities aimed at increasing food crop
 
production in the Haute Vallee; secondly, to identify major constraints
 
to further development in the areas and to determine whether or not
 
the project would edequately address these constraints.
 

The economic analysis defines the need for such a production 
program in terms of the "need to raise the income and quality of life 
of the rural poor in Haute Vallee" -- the project goal -- while 
subsequently reducing Mali's dependence on grain imports in years of 
poor harvests and strengthening its foreign exchange position through 
possible grain exports in better years, as manifested in the economic 
analysis'use of c.i.f. and f o.b. values for cereals. All countries 
surrounding M&li are net importers of cereals. 

A detailed list of basic assumptions regarding yield
 
expectations, benefits, and externally and locally financed costs was
 
provided in thc economic analysis. Given these simplifying assumptions,
 
the analysis conservatively estimated a social internal rate of return
 
of slightly over 8%.
 

The analysis points to three major factors which account for
 
the relative modesty of the IRR: 1) Terminal year for the analysis
 
was year 15, although benefits after that period exceeded costs by
 
$900,000 dis-:ounted at 15%; 2) values of assets (with the exception of
 
value of oxen which was easily quantifiable) were nct added in as
 
benefits in final year of analysis; 3) projected yield increases due
 
to improvement~on unrested land was from 750 kg o 850 kg/ha (100 kg/ha
 
13%) whereas similar projects by other donors in the area estimated an
 
increase from 750 to 900 (150 or 20%).
 

Although circumstances lid not permit sensitivity analyses of 
the major assumptions, a discussion of impacts of several variations on 
these assumptions was undertaken to identify those most critical 'o 
project success; and it was felt the assumptions upon which the economic 
analysis was based were conservative (See Annex B4). In addition, it was 
felt that unquantified and unquantifiable benefits would make the project 
more desirable than the calculations would have it appear. Time did not 

A
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permit an alternate analysis using optimistic assumptions to see how 
its IRR would compare to the 8% obtained, but the 8% return was 
considered to be the minimum that the project will achieve. A complete
 
list of the unquantified variables is provided in the analysis.
 

Because of the difficulty in quantifying both benefit3 and
 

costs and the lack of studies on increased productivity due to anticipated
 
inputs, calculations in the analysis do not include the health or
 
functional literacy components. This does not mean they are not
 
considered essential to the project. On the contrary, the considerable
 
increase in demand for labor and timeliness of agricultural activities
 
assume good health of labor and its ability to ietain information 
provided by extension services. 

Several concerns raised in previous project re,:,iews were
 
also considered:
 

1) Financial Viability at Farm Level: An Original concern
 
regarded use of fertilizer and its financial viability for sorghum,
 
millets, etc. A financial anallsis and cash flow analysis for the
 
farmer are provided. Fertilizer is not to be financed by AID for this 
project, and it was not taken into consideration as an input in either 
cost or yield projections. The financial analysis demonstrated project 
viability at the farm level. 

2) GRM Price Policy: The official pricing policy does not
 
affect the calculation of the va.tue of benefits in the economic analysi
 
since world prices were employed. Official prices to affect both
 
farm viability (1above) and crop choices. *The fear that the project
 
in itself will lead to promoting non-food crops, etc., is not
 
justified, but it must be pointed out that future GRM pricing policies
 
will affect production decisions by farmers regarding all crops. Food
 
grain prices will continue to be a top priority issue for discussion
 
between the GRM and the donor community.
 

3) Assumption of Constant Relative Prices: As in most analyses
 
of this sort, the project analyses assumed constant relative prices
 
between agricultural products and inputs, industrial and oxen. If relativc
 
prices do not remain constant, the viability of the project, particularly
 
at the farm level, could be adversely affected ,(if input prices rise
 
relative to output prices); however, the reverse could also occur,
 
especially if, as the project is successful in increasing production,
 
the GRM feels less constrained to keep official grain prices artificially
 
low.
 

The macro analysis identified several possible constraints to
 
further development in the Haute 'Valleewhich will be closely monitored
 
during project implementation.
 

1) Due to increased demand for labor caused by improved 
agricultural methods, there could be a seasonal bottleneck of labor (for 
weeding, harvestingX On the other hand, a successful project will help 
stem out migration from the area. 
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2) Oxen supply in Haute Vallee may be a problem in later years,
 
given increased demand caused by dramatic increases in animal traction. On 
the other hand, Haute Vallee is an area through which transhumance is 
practiced, and supply can be expected to respond to demand. 

An examination of the credit fund and the OHV was undertaken to 
'determine the basic financial viability of these two key institutions and 
thereby ensure their continued support for the project.
 

Given AID's input into.the credit fund, the credit pool will continue
 
to meet demands on the fund mo.de by new farmers. A 10% interest rate (not
 
counting 2% for health insurance) for animals and 6% on implements, may 
still not be enough to cover decapitalization and overhead in a country with
 
almost 10 percent inflation. The project makes provision for technical 
assistance by credit specialists, who will design a revised program. The
 
examination was made to determine the sufficiency of AID's allocation for
 
credit. It was determined to be adequate. 

Using the lowest assumption that only 50 percent of the increased
 
production will be marketed and only 40 percent of that amount will be
 
handled by OhV at 20 MF per kilo, a comparison of increased revenues and
 
increased costs incurred by OHV was undertaken. The examination showed that
 
OHV--even if it were to impose the suggested tax of $41 per hectare on the
 
polder--will not be receiving sufficient revenues after termination of AID
 
assistance to cover the increased operatin costs of the.oroiect# The analvsis
 
emphasized that cosi projection6 beyond year 5 were particularly speculative 
however, this does not necessarily imply that the projections are exceedingly
 
high.
 

This issue bears further examinatioi, even though modest assumptions
 
were made in the analysis about OHV involvement in the market. OHV might be
 
tempted to encourage farmers to produce non-food crops over which it has a
 
near monopoly in marketing. As this project is economically beneficial to
 
the country, revenue should be tappable, even though subsidies may be the
 
means employed. Alternative ways of raising revenue must be examined as the
 
project proceeds. A covenant will be included in the Grant Agreement calling
 
for a joint study of alternative ways of increasing OHV revenue as the project 
proceeds, and recommendations will be adopted by project year three. This
 
strategy has already been successfully applied in other AID-supported Ope':atic
 
in Mali. 

The vicro-financial analysis is based upon projected farm budgets for
 
those groupi of farmers considered to be target groups of the project:
 
farmers who cultivate l.:; hectares on the Bancoumana rice polder in addition
 
to an average of ten hectares of other farm land elsewhere, and, those
 
farmers who do not have access to the Bancoumana ,older. A comparison was
 
made between the cash-flows to the farmer resulting from project inputs as
 
opposed to traditional methods.
 

The cash-flow analysis was directed only toward changes in income
 
related to inputs and outputs specifically within the projects sphere. Thus,
 

while the non-polder farmer may appear in a "cash" sense to be worse off
 
during the first five years of operation using project inputs, there may 
in fact, be income flows which will improve their position. Furthermore,
 

it is important to note that extending the projected farm budget over eight
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teen years, and liquidating farmer assets, the initial investment in
project inputs will yield an internal rate of return of almost 17%. 
Since farmers'assets increase significally during the early years of 
the project, they are in fact economially better off. 

On the other hand, for those farmers who cultivate 1-5 hectares 
within the polder area, the project inputs will result in an immediate 
improvement of income. In fact, over eighteen years, their income will
 
increase annual income by 80,675 MF ($183), or by 40%.
 

The financial analysis indicates the great increase in net worth 
accruing to the farmers, especially during the early years when the non
polder farmers would receive less cash income. This LAly serve as an
incentive for them to purchase project inputs. Further, given the fact 
that the interest rate on the loans is exceeded by the inflation rate,

farmer income is understates since it is presented assuming constant prices.

Lastly, this analysis illustrates the central importance of increasing

prices paid to farmers for focd grains marketed through official channels.
 
The FAO has just submitted a zeport to the GRM on its grain policies

which will be used as a basis for concerted donor community discussions

with the Government with a view toward increasing official market prices.
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B. Technical Analysis
 

The technical analysis is broken down into the following categories:

agronomic, credit, engineering, animal traction, health, functional literacy,
 
irrigation, and roads.
 

1. Agronomic
 

a. The long-range and short-range potential of the proposed
 
agriculture program in the Haute Vallee is as follows:
 

1) Short-range: The program will improve the technical
 
capability of all farmers in the OHV Program. The availability of good laud,
 
coupled with a highly organized Operation with proper support, will hasten
 
success,
 

2) Long-range: Traditional agricultural practices will be
 
modified,and yields of 700 kgs. of rice and 500 kgs. or sorghum, millet and
 
corn per hectare should be increased to 3 tons for rice and one ton for other
 
grains.
 

b. Existing projects in similar areas have shown optimum rice
 
yields of 5 tons per hectare are obtainable.
 

c. Technical packages proposed for extension have been in use
 
by other projects for a number of years and have proven successful.
 

d. The research component of this project is designed to continue
 
to refine technical packages and develop new ones. It will be essential to
 
consider a long-term research program in the Second Phase of the project.
 

2. Auricultural Credit
 

Analysis will be undertaken to create an improved credit system 
that can be used as an example nationwide. The system of credit that will be 
proposed from current and future studies will present various options for 
rural credit. Meanwhile, the current credit system in Haute Vallee will be 
improved to respond in greater measure to farmers' requirements. The approach 
proposed to improving the credit system to make it both.service the needs of 
the farmers for improving farm production and to eventually make the system 
a viable one reflects considered judgment on what should, and what can, be 
done. 

3. Engineering 

The primary purposes of the engineering analysis is to rAview
 
preliminary plans for all construction and maintenance and to judge the
 
capabilities of the local implementing agencies. All plans have been
 
reviewed by Mission engineers and found to be satisfactory. AID/W engineers
 
in collaboration with Mission and REDSO engineers have agreed to a mix of
 
equipment that will adequately accomplish the objectives of this project.
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4. Animal Traction
 

A crucial part of the project's effort to increase agricultural 
productivity will be the establishment of animal traction and research centers 

-to train work oxen to plow and weed and to help farmers effectively use them.
 
The purpose is to make animal traction more effective and economically via
ble. U.S. technical assistance will include an animal traction expert, crop
 
specialist and PCV's. Research in Haute Vallpe at the GRM's animal traction
 
research station at Samanko (near Bancoumana) reveals that cereal crop producti
vity and production increase significantly with deep plowing end good weed 
control, even without chemical fertilizers-If the animals are used timely 
and fed properly. 

5. Health 

A major part of the project's activities will be carried out
 
near the Niger River, where water-related diseases are hyper-endemic. It
 

is important to point out that hard data on disease mortality and morbidity
 
simply does not exist in the OHV zone. But even though the exact dimensions
 
of health problems are unknown, site visits and discussion with health
 
personnel at the national and local levels reveal a consensus that the
 
following diseases have the major impact on health status in the OHV zone:
 
malaria, onchocerciasis, schistosomiasis and gastroenteritis. It is
 
estimated that these water-related diseases account for a loss of 30-45
 
work days per person per year. In addition, the presence of measles,upper
respirator:y infections, intestinal parasites, tuberculosis, trypensomiasis,
 
meningitis, malnutrition and veneral disease sap the strength of the labor
 
force and result in very high infant and maternal mortality rates.
 

Our analysis is that it is absolutely necessary for a group
 
of qualified health officials to study health conditions in Haute Vallee
 
and recommend a course of action to improve the health of those living
 
there. These recommendations will take into consideration USAID's existing 
programs in Mali and GRM capabilities and plans.
 

6. Functional Literacy
 

Refinement of the present functional literacy system in the
 
- Haute Vallee should be continued on an experimental basis to determine the
 
effectiveness of the services in helping to increase farmer productivity

and welfare. Based on the findings of an evaluation of an initial program,
 
a decision will be made whether to continue to expand the DNAFLA program.
 

7. Irrigation
 

The rehabilitation of the 640 hectare irrigation rice polder
at Bancoumana and the formation of a water-users association to take over
 
some of the maintenance and operations is feasible from both a technical 
and sociological point of view.
 

A complete list of assumptions which provided these results
 
was included in the financial analysis.
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A review of Mali's five year plan indicates that even though 
highly ambitious targets are established for new irrigation development, 
the most consistently mentioned problem pertains to operation and maintenance 
For this reason, an anthropological/socioligicalteam with two years exper
ience in Mali was asked to explore ways to ensure farmer cooperation in 
water control. Their recommendations have been incorporated into the
 
technical analysis of this project.
 

6. Roads
 

The feasibility of a program to rehabilitate and upgrade 398 
km-. of existing roads and trails in the project area has been shown. The 
approach of creating a bridgage under the direction of Travaux Public has 
been chosen since TP has many years of experience in the construction and 
maintenance of roads in Mali. 
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.. C. Sociological Analysis 

The total population In the Haute Vallee in estimated at about 211,000. 
Of the four ethnic groups which occupy the Haute Vallee, OHV works primarily
 
among the Halinke-Bambara people. Within the valley, the Malinke dominate
 
(60%), though the Bambara (2.6%) comprise a substantial populous. Both share
 
a comon culture, and since the vast majority of people in the Haute Vallee
 
speak or understand the same Bambara dialect, comunication is not a problem.
 
Of the other ethnic groups, OEV works least among the Somonos (13%) because
 
they are fishermen and live in their own villages on the Niger River. And,
 
while the Malinke-Bembara people tend to have retained their traditional
 
religion, the Samono are Moslems. The Peulh, a Fulani people, (1%) tend live
stock and live together among the Malinke and Bambara villagers. 

The inhabitants of the Haute Vallee are also differentiated by three
 
classes: noble families; craftsmen and groits;and descendants of slaves.
 
While many of the political and social prerogatives for the noble families
 
have been lost today, they still have privaleged powers in relationship to
 
land tenure and dealing with other segments of the population. For example,
 
lands in irrigation projects are typically assigned to families on the basis
 
of their genealogical affiliation. The more populous lowercaste, nonetheless
 
benefit in the form of ncreased employment opportunities.
 

The farmers of the Haute Vallee are primarily horticulturalists, utilizing
 
hand tools and, when they can afford it, animal traction. There is more use
 
of oxen and plow for cultivation in the softer soils of the river valley than
 
in the hills. Tractors are now seen frequently along the river.
 

While the extended family is responsible for the basic farming of their land 
they sometimes cdl1 on "to..s" during paak labor requirement periods in the fields 
Tons are age-grou organizations, arranged by sex. The tong cut across family
 
and caste lines. a .tivities of the ton include: brush fire control; maintenance 
of public places; policing of markets! repair of public buildings; guarding 
mango trees, and; construction of village schools. They also provide basic
 
aid to families lacking sufficient manpower. Ton labor is not as easy as it
 
once was. Farmers are part of a village structure which is very well organi
zed and which can exert great pressure on individuals to cooperate. Its
 
pressure on individuals for group cooperation can be difficult for a farmer
 
or "tod' to resist.
 

Local government rests on a sacrosanct relationship between the land of a
 
counity and the lineage which first settled it. The village chief, who
 
nvariably belongs to the founding family, controls the land, at least in theory, 

and it is parceled out in collective usufruct among the various extended 
families whose head in turn controls his portion. Land users have solid rights 
to the use of the land, but cannot sell it. Once the land is assigned, however, 
the heads of the extended families can reassign it to their descendants. 
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Theoretically all men can claim land if it is not in use, but the father 
usually makes the claim for the land, and this follows hierarchical lines. 
For the payment of a token sum or poportion of the produce, strangers are 
able to use'land that is not assigned. 

The society and culture of the people of the Haute Vallee area are
 

changing. The impact of Bamako and western culture appears to be a cause of 

this change. While the MIT organization is seeking to improve conditions, the 
ust operatetraditional culture still forms the matrix within which it 

if is to be successful. It is therefore obligatory that in the course of 

introducing innovations that the village and family potential for develop
ment not be stiffled or discarded. Indeed, they provide an existing structure 

through which OHV can operate. It is eL,,ecially important for the 0HV to be 

continuously aware of the impact of its innovations on the core of community
 

life and its institutions. So this is why an anthropologist is needed for 

the project during several short-term periods of the project. 

a. Bancoumana Polder 

The Plan Parcellaire (plan for division of land) was drawn up in 1971 by 

Genie Rural. It gives a map of the numbered plots occupied by the 160 families 

whose names and quarters of residence in Bancoumana and number of hectares per
 

plot are recorded. The plan is still In effect. The fields were originally
 

assigned by the village council to theze farm famili2s on the basis of their
 

family connections and their ability to farm the plot. A c3ntract book (cahier
 
tode charge) was signed by the head of the farm family in which he agreed 

certain conditions including 50 kg/paddy/ha in order to retain the right to use 

the land. They know that they should not be removed without just cause, so the 

basic land tenure concepts are present in this project area. Other lands, 

such as those used for millet, sorghum, peanuts and vegetables, are also farmed 

by these families.
 

High yields in the polder will require good water management; this will be 

impossible without farmer cooperation. There already exists an organization to 

assist in that cooperation -- the "Commission de Vulgarisation" which regulated 
water in the polder, and collected fees to assist in m.intenance when the poldet
 

was working. The village also has a village council composed of 13 elected
 

heads of extended families in Bancoumana. Therefore, the polder farmers are 
Its pressure on individuals for group
represented on the village council. 


The Commission
cooperation can be difficult for a farmer or "ton" to resist. 

and will be used tode Vulgarization has years of experience organizing farmers 

assist in the formation and operation of the water user-associations.
 

Since all classes and ethnic groups of the area are represente& in, and
 

will benefit by, the polder on a basis not unlike that of the Haute Vallee in
 

general, the benefits from the project will not benefit one class over another
 

or upset the existing social structure.
 

13 
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b. Credit 

OEV already has an existing credit system which operates well, but is 
,inadequate. Farmers everywhere expressed interest in the credit system. 
Modifying the system will clearly encourage wore farmers to take out loans, 
and this will enhance the spread of technology tremendously. The great 
majority of farmers will be effectively eligible for loans. Hence, the benefit 
incidence will be wide-spread and will particularly benefit those families 
which presently do not have the capacity to repay a loan in only two years. 

c. Animal Traction 

Animal traction has been employed for many ycars by the farmers in the 
Haute Valleeand about one-quarter of the families have them. The feasibility 
of training/research centers has been demonstrated in other African countries, 
especially in areas such as 
against making work animals 

Haute Vallee where there 
out of oxen. 

are no cultural 6arriers 

d. Functional Literacy and Health 

The functional literacy program, 
Haute Vallee for several years and is 

run by DNAFLA, 
very popular. 

has been operating in the 
So it has already proven 

feasible. Farmers are very aware of malaria and onchoceriasis and they accept 
medicine for malaria, for example, quite rapidly. Introducing avoidance 
techniques regarding shistosomiasis and onchoceriasis should not be very 
difficult since farmers are well aware that there are diseases related to the 
river which have debilitating effects or them. 

D. Administrative Analysis 

The project has 7 components of which OV is primarily responsible for 
4, and one each for Travaux Publics (zoads), DNAFLA (functional literacy), and 
the Ministry of Health (health). The.project also uses I.E.R. as the iustitu
tion responsible for implementing the base line data survey. 

A complete description of the organizatir and operation of 0EV is 
included in Annex B6. Financially, OHV is iLi J:,latively good shape; 
losses in years of poor crop yielas tend to be off-set by profits in years 
of good yields. Moreover, the financial future looks very promising. 
Technically, OHV is well-staffed with university-level graduates in agri
culture. What is lacking in every department is management expertise, which 
will be adequately addressed through the training and technical assistance 
program previously described. OHV has almost 110 agents. (4 Section Heads, 17 
ZER Heads, and about 89 S.B. Agents), and these numbers are increasing every 
year. So lack of sufficient base level agents presents no problem. The A.I.D. 
-supported Agricultural Officers Training project will greatly assit OV in 
obtaining talented staff. Finally, OEV is directed by a very energetic and 
dedicated staff. In short, the administrative capacity to handle the project 
exists and is being adequately assured with assistance to the organization 
itself. 



Travaux Publics and DNAPLA have demonstrated more than adequate
 
capacity to handle the tasks outlined for each in other projects, so their
 

administrative capacity is not in question.
 

.V. Implementation and Evaluation Plans
 

A. Implementation Plan
 

Project__Year Months 

1-6 Comodities ordered; 
Contract proposals issued; 

7-12 Construction headquarters/Bancoumana 
Arrival Team Leader 
Functional Literacy program boosted; 
Animal Traction program gets under way. 

21 -6 Road construction begins; 
Polder leveling begins (100 ha.) and 
water user associations formed; 

Animal Traction Centers at Siby and 
11ancoumana fully operational; 

I.E.R. conducts base line survey; 
Cri.dit program modified; 
Fitst group of PCV's arrive; 

7 12 Crop agronomist arrives and sets up 
food crop research program; 

Fiaancial advisor arrives; 
Polder planted; 
Results of base line survey published. 

3 1-6 Health program started; 
Construction of additional warehouses 

and OHV field offices begins; 
Polder harvested and remainder polder 
rehabilitated; 

Detailed study done of existing credit 
system; 

Beginning of one-year technical assistance 

given to OHV statistics department; 
Animal Traction Centers started at 
Kangaba and Narana; 

7-12, Entire polder planted; 
Village on-farm demonstration-extension 
program with village plots started; 

Implementation of new credit system 
begins. 
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Project Year Months 

4 1-6 New group of PCV's artive; 
Animal Traction Centers established at 

Ouelessebougou, Selefougou and Keniegoue; 
Dry season rice instructions at polder; 

7-12 Study conducted of 6 remaining polders; 

Construction of warehouse/field offices 
ends; 

Village level demonstration plots/ 
extension program extends activitiest 

Polder planted. 

1-6 Animal Traction Center established'at 
Kourouba; 

Polders harvested and dry season 
instructions given there; 

Majority of long-term technicians leave; 

7-12 Road construction tetminated and 
maintenance brigade fuy %.-ational; 

Village-level demonstration plots 
extended to east dide of Niger River; 

Team l"der completes assignment; 
Functional literacy centers number 200.
 

Each long-term advisor will have a Malian counterpart, as follows:
 

Technician 


AID Project Director 

Admin. Spec/Team Leader 

Financial Advisor 

Credit Advisor 

Crop/Research Specialist 

Animal Traction Advisor 

Rice Specialist 

Functional Literacy Advisor 


Malian Counterpart
 

Direct-,r of OHV
 
Assistant Director of OHV
 
Financial Division Head
 
Ag. Supply Division Head
 
Head of "Vulgarization" (Ext'n)
 
Head of "Action Betail"
 
Head of Bancoumana Sector
 
OHV-DNAFLA Agent
 

7ill be used for a wide variety of project activities,
Because funds 

different disbursement procedures will be used depending upon the nature
 

of the activity. A shared financing system is proposed-Ior this project.
 

The intention of the shared financing approach is to provide a clear
 

understanding at the beginning of the project on the long-term allocation of
 

costs between the GRM and A.I.D. and to provide a method of establishing the
 

amount of project costs to be shared each year through annual revision of the
 

work and financial plena. Cost allocation for the project will follow a
 

"to be agreed to" cost-sharing formula based on rational partition of different
 

3,l
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kinds of expenses. Based on the formula the percentage of operating costs 
of the annual work plan to be assumed by the GRH will increase on a grad
uated scale. 

B. Evaluation Plan 

At the end of each 3 month period during the life of the project, a 
progress report will be prepared by the Contract Team Leader. It will
 
include a section on each component of the project and flag problems and 
indicate the actions being taken to resolve them. The format of the first 
report will be approved by the Project Manager.
 

Annual evaluations will be undertaken at the end of the second, third, 
fourth nd fifth project years. Joint team meetings will be held to review
 
each project evalaation report. 

Two major socio-economic surveys will be undertaken as a part of the 
project evaluation process. First is the original base line survey discussed 
above which will be undertaken as early in the project as possible. One 
follow-up survey will be completed at the end of the project's fourth year. 
These surveys will be used to measure changes in the target groups which 
can be attributed to the project's implementation. Among the things, they will 
include are: measurable changes in farm family income; changes in farm practice 
and the adoption of project related technology; changes in attitude; the use of 
credit; the emergence of the new employment and income producing activities; 
etc. 

7:
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Training 171 -0- 165 -0- 199 -o- 118 5 37 9 -0- -0- 69 14 704 

Construction 64 -0- 224 175 566 40 10 -0- -0- 2,000 3,088 -0- 4,042 2215 6,257 

Credit Capital/Resmerch Fund 125 10 -0- -0- .-. -o- i,0i 4)- -0- -0- -0- -0- 143! 10 1445 

Studies/Evaluations !-0- -0- 175 -0- 75 -0- -h. -0- -0- 4- 50 - 34: 0 343 

MaintenancelSlare./lPrimne 332 599 357 989 124 328 325 325 -0- 211 -0- 236 113 268 3826 

Contingencies (15Z) 256 127 406 75 248 51 348 80 21" 334 754 35 203 804 2835 
C mpou
C 

ded 
d 

Inflation ir 8;[B 
277 158 349 245 244 83 557" 131 a 453 871 77 

I 

23061114 *3454 
TWr^LS 1wt 

2245 929 3457 1585 *2143 502 3226 541 672* 12 6652 348 IE3P9) ] I 25312 
*includes $500,000 for health component, not ;iroken d-'In into cost categories. 



UNCLASSIFIE "" INCOMING 
Departmentof,State TELEGRAM 

ACTION A±ZL 

Iwo iT-I1 U-Il /1042 V 
.................. M6344 11U54Z /14 

P I 141746Z ALG 73 

IN iNIASSY 3A51*O 

TO SCSIAT WASADC
P1IORITY 1361 

IWO AJEMASSY ABIDJAN 

RIiSUY 1111Ol 

ElLuA 3O9AO 3321 

AIlAC
 

*IJU IORuRas. 

1.., 11 i 
81: OPERATION BAUTEVALu[[ $11-0210 - IMIPRNT NIX 

IStV W STATE 117287. 3) NIR0B 11136, I A41DJAN 1331, 
SI 3111110 3155, 91 STAiI 112141, U) TELECON 4iEOV/LVIL 

6/11&18 

i.NISSION HS NOT REPEAT N01 RE1CEIVED COPY Or PROPOSEO 
RIVIION TOEQUIPMENT MIX MENTIONED iF A. 90 CH[IONICS 
EIPLOY[ CLAIMS KHOVLIEOE. 

t. INRESPONSE TO PRAS I 1 2 REF A: TI! AVAILASILITT
 
If ADtOUA71 FILL MATERIAL AIO EVEN MATERIAL
SURFACE 
ISILECI LATERITE OR SaND-CLAY MIX) WAS DETERMIEDO THROUGH 
ARE1ANErOHAIISAICE BY USAID !G IEEN AND DISCUSSIOC WITH 
ENGINEER AT DEPAITMENI O; PUOLIC WORKS. THEDESIGN IS 
TO r IPATl OF THE PROJECT, THEREFORE CUANIITIES CF CUT 
AND0FILL RHD EXACT LOCATION CF OROW 4;EACANIOl OE 
ME[|RnINED. 10 GUODCETARY PURPOE[ NGOINER WEISS 
USED 0.3 PETERS AVERAGE CUT CR FILL A: A BASIS FOR 
CALCUIATIONS ASSING BULLDOZER ,OULD 00 ALL THIS 
WRR. USAIlO CONCURREDENGINEER THO2PSON IN THIS.
 
TIE ONLY CHANGES WE WERE:
TNOflPSON IN WEIS' WORK 

A. AVGMEkTING EOUIPIEHN LIST AFTER REVIEWING IT 
ViN PUBLIC WORK.TO ALLOW FOR EFFICIENT CONSTRUCTION 
IT FORCE ACCOUNT (ASSUME REFS 1. C ANU 0 ADEQUATELY 
JUSTIFY THIS AJGIENTATION); AND 

I. THORPSON USED UNIT COTS OF EARTHWORK STRUCTURES 
PIEC PAID CONE WITH EQUIPMENT SIM1ILAR TO[ITLY FOR WORK 
PW LIST ANDTYPICAL CROSS-S[CTIONS TO CALCULATE COST 
iE RILOIETER Of 112,09a FOR LIMKROAD. A RECENT STUDY IY 

LOUIS SEGIEi INC. SET MINIMUM COSTS PER AMATOVER 
Il10 . VEISS'S DETAILED UNIT COST ANALYSIS WHICH WAS 
TRORITICALLY SOUND TITLOED ONLY 16,25338M PLUS CAPITAL 
CUSTLI SWIPMENT; EXPERI[NCE, NOWEVER,RECENT ACTUAL 
310111 IHAT SlS OYVRESTIMAT[D EFFICIENCY. THEREFORE 
TOiIPSOh USED AN[FFICIErCY FACTOR OFS1 POTRAISING WEISS*S 

IlGURE iMEXCLUDINGTOAPPROXIMATELY 113,10 PER 
CAITAL INVESTIENT; L.CING CAPITAL COSTOf EOUIPrfNT AND 
CIUTIi4[NCY FACTOR BlINGS THIS fIGU9E TOJUST OVER 
ll. II PEW KTm 

3. 1i R[S'NSE TOPAA 3, PRESUIPTION 13 CORECT, ALL 
PWU.R WORiK IE CONTRACTEDVILL FOR. 

4. IN RESPONSE PARA EELD SCRAPERSCOULDTO 4:WH oE 
USED IN FUTURE If IF DEEMIDPHASE FORPOLOtiDEVELOPMENT 
APROPRIATi ATTiAT 70iMsORASPEI PARA IRF D, THEV 

AD IE OO IV OV. 

OF MEMO 
FILES. 
1. COPY 81 fiSf VILL BE FORlUPDED FOR YOUR 

OFIVFORIIRTION AN..IU6. INLIGHT ABOVE RESPOHSE REF F, 
USAID ENGINEER THOMPSON VEASADVISED MISSION DIRECTOR
 
THAI AOEQUATE PLANNING NECESSARY fO CAPY OUT A*S;STIUCE
 
FORCONSTAUCTION COTPONENTS OFTHE ONV, AND A REWSAILY 
FIR ESTIMATE Of THE COST TOTHEU.S. GOVERNMENTOr 
PROVIDING SUCH ASSISTANCE HAVE BEEN COIPLETED. I::ION 
DIRECTOI, NO HASREVIEWED TiIS ANALYSIS ANDOTSEA 
INFORMATION AT THE TITE OF PF PREPARATION, 1NER[FER[
 
ISIAD 611 (A) CERTIFICTIHoN. 

q10
NU TZ" 

UNCLASSIFIED
 



ACTION ' '' ''' INCOMING /,¢/- 5Z 

COPY. Departmnentof State TELEGRA M-
PAGle 01 BAMAKO 03531 251226Z 

ACTION AZO,31
 

INFO OCT-01 AF-I ES-00 /050 ,'
 
-------------------- 0471 V 251241Z /53 

R 251046Z JUL 78
 

FM AMEMBASSY BAMAKO
 
TO SECSTATE WASHDC 0156
 

UNCLAS BAMAKO 3531
 

AIDAC
 

FOR AFR/DR; PAS* TO SFWAP ASSELIN AND BENBOW
 

E.0. 11652: N/A
 
SUBJ: OPERATION HAUTE VALLEE (888-0210) PP 611 E)
 
CERTIFICATION ON CAPACITY OF THE GOVERNMENT OF MAL
 
TO MAINTAIN AND UTILIZE THE PROJECT
 

REF: STATE 184679
 

TEXT OF CERTIFICATION, DATED JULY 24, 197, IS AS FOLLOWSi
 

"THE OPERATION HAUTE VALLEE PROJECT IS TO BE UNDER-

TAKEN IN THE HAUTE VALLEE AREA OF MALI AND ADMINISTEREJ
 
BY THE GOVERNMENT AGENCY, OPERATION HAUTE VALLEE (OHV).
 
THE PURPOSE OF THE PROJECT IS TO INCREASE PRODUCTIVITY,
 
PRODUCTION AND MARKETING OF FOOD CROPS. 398 KILOMETERS
 
OF EXISTING ROADS AND TRAILS ARE TO BE REBUILT, UPGRADED
 
AND MAINTAINED WITH EQUIPMENT PROVIDED IN THE PROJECT DURING
 
A 4-YEAR PERIOD ENDING MID-1983. ALSO, A 640-HECTARE POLDER
 
WILL BE REHABILITATED, AND NEW OFFICE AND WAREHOUSE SPACE
 

FOR OHV WIL.L BE CONSTRUCTED. THE MAINTENANCE OF THE
 
POLDER WILL BE ASSURED BY RAISING PADDY YIELDS THEREIN
 
BY OVER 300 PCT, ESTABLISHING WATER USERS ASSOZIATION, AND,
 
AS A SPECIAL COVENANT IN THE PROJECT, INSTITUTING A LEVY
 

ON POLDER FARMERS. THE COSTS OF MAINTAINING THE ADD-

ITIONAL OFFICE AND WAREHOUSE SPACE WILL BE AN INSIGNIFICANT
 
PART OF OHV' S OVERALL BUDGET AND WILL BE ALMOST ENIRELY
 
OFFSET BY THE RESULTING REDUCTION IN RENT PAID BY OHV FOR
 

ITS EXISTING HEADQUARTERS.
 

TRAVAUX PLIBLICS OF THE MINISTRY OF TRANSPORT AND
 

PUBLIC WORKS IS THE 
GOVERNMENT AGENCY RESPONSIBLE FOR 
ROAD CONSTRUCTION AND MAINTENANCE. UNDER CONTRACT WITH 
OHV, IT WILL CONSTRUCT AND MAINTAIN THE ROADS, AND FORM 

THE BRIGADES. TRAVAUX PUBLICS HAS DEMONSTRATED IN OTHER
 

PROJECTS IN THAT IT
4ALI HAD THE ABILITY TO CONSTRUCT
 
AND MAINTAIN A ROAD PROJECT OF THIS MAGNITUDE. BETTER
 
ROADS WILL INCREASE MARKETING OF ALL CROPS; THIS WILL
 
INCREASE REVENUES TO OHV AND, THUS, ITS ABILITY TO FINANCN
 
THEIR MAINTENANCE STARTING IN 1983.
 

IT APPEARS THAT ADEQUATE FINANCIAL AND HUMAN RESOURCES
 
WILL EXIST IN THE PROJECT TO MAINTAIN AND IMPLEMENT ALL
 
THESE PLANNED CATIVITIES. THE MAINTENANCE AND UTILIZATION
 
BY THE PEOPLE OF MALI ZN PREVIOUS PROJECTS FINANCED AND
 
ASSISTED BY AID HAS BEEN SATISFACTORY.
 

THEREFORE 1, RONALD D. LEVIN, DIRECTOR/USAZO. AMAAKO, DO
 

CERTIFY THAT IN MY JUDGEMENT, BASED UPON EXPERIENCE WITH
 
DONOR ASSISTANCE PROGRAMS ZN MALI AND THE LEVEL OF
 
TECHNICAL AND TRAINING ASSISTANCE BEING INTIODUCED IN
 
THIS PROJECT, MALI WILL HAVE THE FINANCIAL AND
 
HUMAN RESOURCES CAPABILITY TO EFFECTIVELY MAINTAIN AND
 

UTILIZE THE INPUTS PROVIDED IN THE OPERATION HAUTE VALLEE
 
PROJECT." ACTID.


OAT'sT

BYRNE 


3880
 

A7
 

1.41.

.UNCLASSIFIED
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ACTION AIO-31
 
PAGE 01 BAMAKO 33256 101721Z 


INFO OCT-01 AF-10 /442 W
 

P 101534Z JUL 78
 
FM AMEMBASSY BAMAKO
 
TO SECSTATE WASHOC PRIORITY 1107
 

UNCLAS BAMAKO 3258
 

AIDAC
 

FOR AFR/DR/SFWAP, PASS TO ASSELIN
 

E.O. 11652: N/A
 
SUBJ: LETTER OF REGUEST BY GRM FOR HAUTE VALLEE
 
PROJECT ' 688-0210)
 

REF: STATE 169758
 

1. FOLLOWING IS TEXT OF LETTER DATED JULY 8, 1978
 
TO MISSION FROM MINISTRY OF RURAL DEVELOPMENT REDUESTING
 
OPERATION HAUTE VALLEE PROJECT.
 

2. MONSIEUR LE DIRECTEUR,
 
J' Ali L' HONNEUR OE VOUS CEMANDER DE BIEN VOULOIR
 
JOLLICITER AUPRES DES AUTORITES COMPETENTES DE
 

U. S. A. 1. 0. ,. UNE INTERVENTION EN FAVEUR DE L' OPE-
RATION HAUTE-VALLEE DANS LE CADRE DE LA PROMOTION DE 

DE L' AGRICULTURE ET DE L' AMELIORATION DES CONDITIONS 
DE VIE DES HABITANTS DES ZONEG COUVERTES 
PAR CETTE OPERATION DE DEVELOPPEMENT RURAL. 

3. COMPTE-TENU DES ANNEES DE SECHERESSE
 
SUCCESSIVES DE CES DERNIERS TEf.;PS QUI ONT
 
EU POUR COROLLAIRE LE DEFICIT CEREALIER EN
 
VU LES P6TENTIALITES 0U OFFRESLA HAUTE-VALLEE
 
DU NIGER, JE SUIS D' ADVANCE CONVAINCU CUE VOUS
 
NE MENAGEREZ AUCUN EFFORT POUR UN EXAMEN FAVO-

RABLE DE LA PRESENTE REQUETE.
 

4. VEUILLEZ AGREER, MONSIEUR LE DIRECTEUR.
 
L' ASSURANCE DE MA PARFAITE CONSIDERATICN
 
P/LE MINISTRE DU DEVELOPPEMENT RURAL P.O.
 
LE DIRECTEUR DE CABINET
 
M. SiSSOIO
 
BYRNE
 

UNCLASSIFIED
 



_________ 

.,UM=A-2 

CONTRU.. 30
1%O:U~tUNCLASSIFIED 

C1F ON 

R 15 002 9& JLUL 77'
 
FM SECST ATE WASI C ACTION TAKN:,


N.
TO RUTABO/AMEMBASSY BAMAKO .4774 A 
IN.FO RUTAJ/AMEMSASSY ABIDJAN 7609 1." 

UtNCLAS STATE 164948 

1ALS:AID.AC 

E.O. 1162: N/A 

TAGS1 

SUP;tFECT: MALI OP- .ATPION HAUrE VALLEE COhV)
 

. NJ JUNE 22, 1977 THE ROJEC'1 COMIT-E REVIEW= TE OW
 
AS A VERY HPFJLITI"-' REPORT. THE REPORT WAS VIEWE 
BAS" ON CCMM-.TrE-RESONS'- TO GUESTIONS RAISED BY ECPR. 


?ECCMMEN'DATLO , AA/AFR" HAS AU'HC=ZD CO T0 PROC=- WZH
 
. M=-T ING SUAZIMARY WILL Sr. POUcy""., 

2. IN VI-7 OF COMPLEX SSUES RZFZjRED TO iN INTER-Z'
 

REPORT, FROJECT CC'MITT:Z RECOGNIZED THAT PP DESIGN4 EFFORT
 
FOR TH?'ll REASCN, tZO IS E,ICOLRAGED

WILL BE A DEM1ANDING ONE. 

TO MAKE PREI-.?MINARY AARA NGi'MENTS W ITH INSrITUT D'ECONCM IS
 

DATA 0N 
RURALE TO BEGIN COLLECTING ECONCMIC ANO AV.ONCM IC 


REPRSENITATIV'E FARMS IN AREA AS RCOfMM.E ON PA 13 Fs
 
-
IT'EIM REPORT. WE" UNIDES--AND FINANCING FOR THESE SIT 


IS AVAILABLE LOCALLY@ VANCE
 

W .UtICLA SS t?!Pc.f aM 
jstw 1375 
Case01*
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GC!l) - PROJECT CHECM.!S7 

first, statutory criteria applicable generally to projects with FAA funds, and 
below are.LIst$ fund sources: Development Assistance (with a sub

then project criteria applicable to individual 
Security Supporting Assistance funds. 

category for criteria aoplicaole only to loans): and 

C R, IS COUNTRY CHECU.S UP TO DAT? IDENTIFY. (AS STAJ64AIL3 ITEM CHECXLST BEEN
EFERENCES:. 

REYIEWF FOR THIS. PROJW7 

GEERAL CRITERIA FOR PROJEC. 

1. Aop Unnumbv, d FAA So:. 653(b)_. 

an Appropriae- Within O!!(a) Describe how Comttees 
tins of Senate atd House have bee.n or 
will be notified concerning the proect'. Page 402 of 7! 1978 C.P. 

(b) is assistance.wi Min (Operational.
 
Year 6uWget) country or International.
 
orinizatlion allocation rev.rted ta 

more than $1 milTTorrConress (or not 

over that figure plus 10%)7
 

._ S1T(a)(a1_. Prior to obl.Igation.Z. FAA. 
Yeexicess o3 Ioo wil1 there be (a) 


enenaering, financial, and otar planr
 
nec:ssary to carr. out the assistance and 
(b) a reasonably firm estimate of the 

M.e U.S-. of the Asistance!co~it to 

o:.apP.:va
3. PAA Sec 611(a)(2)- 'ifftrther legis- Xo fuzthe leg ul=:ve ac-. 


TrLive acton is required within "reCipiant iL ueesa.
 
for reasonable
isbarsi 


ctuntry. what 

vipectation that such action wil" be
 
corpleted. in time t peri'i" orderii
 
a,ccamnllshment of purpose of the assi
tance?.
 

4. FAA Sec. 611(b); ,oo.,Sc.. 101". if AW 
Yeswter or wate.-reiaea lan resourc' .constru €t.on.. has. ;rojec? ,, te stan-


dards and criteria as ;er Metorandta" of
 
the President dated Sept. S, 1971
 

IS,1962.(reqlace&, Memrandu of Kay 

see Fed.. Register, Vol 38, 4. 174, Part
 
1i, Sept. 10, 1973)1
 

Yes SeeAnnex A.1,
FAX Sta.. 611(e)-. Ifproject is capitalS. 
jasistance te.g., construction), and all '. 
U.S. assistance for it will exced 
$Imiltion,. has. Mission Diretz-r certified 
the country's capability effec:'tely t.
 
mintain and utilize the. projtct!
 

http:assistance.wi


()( M.overber 10. 1976 3:11 

6. 	 FAA Sec. 209. 519. Is project susceptible
of 	 execuMion as part of reg4unil or multi-

ifso why Isproject notsolateral project? and conclusionexecute? Inforwtion 

wifether assistance will ,murige 
regional developmnt programs.- If'
assistance Is for newly independent 
country, Is it furnished through multi. 
lateral organizations or plans to 
mximum extent appropriate? 

7. FAA Sec. 601(a); (and Sec. 201(f) fo' 
develooment7loans). Inforinatioi ant 
conclusions wne er project will encourage 
efforts of the country to: (a) increase 
the flow of international trade; (b)-os-
ter private initiative and competition; 
(c)encourage davelopanent and use of 
cooperatives, credit unions, and savings 
and loan associations; (d)discourage 
,mnoolistlc practices; (e)improve 
technical efficiency of indu:try, agri
culture and cornerce; and (f) strengthen 
free labor unions. 

8. 	 FAA Sec. 601(b). Information and co"-
clusion on mow pro.lect will encourage 
U.S. private trade and investmnt abroad 

and encourage pnivate U.S. participation
 
In foreign assistance programs (including
 
use of private trade channels and the
 
services of U.S. private enterprise).
 

9. FAA Sec. 61b); Se. 636(h). Describe 
iteps UKen to assure tliat, to the. 
naximum extent possible, the country Is 
contriouting local currencies to !rnet 
the cost of contractual ano other 
services, ano foreign currencies owned 
by the J.S. are utiliZL to rnet Ote cost 
of contractual and other services.
 

10. 	 FAA Sec. 612!d). noes the U.S. own.exces 
foreign currncy and, if so, what arrange-
ments nave been made for its release?
 

B. 	PR:N0,IG Cl RIT)A -'OR PQOJECT 

1. Oevelocr~ent Assistance A-oJect Criteria 
a. 	 FAA Sec. l02 €): Sec. 111; Sec. ?Sla. 
Extent to wnicn activity will ta) Uric-

tively involve the poor indevelopment, 
by extending ic:eas to econamy at local 
level, increasing labor-intensive pro
duction, spreading investment out from
 
cities to small towns and rural areas;
 
and (b)hulo devilop coooeratives, 
especially by tvchnica; assistance. to 
assist rural and urOan poor to hela 
themselves to.ward oettar life, snd other
wise encourage !emocratic ;rlvate and 
local governmental institutions?
 

A~cuM OGO 6CMA App. 

6. This project was considered by the IR1D 
and it decided to noi sponso it because 
:it was not: capital1 assistance oriented to 

the 	doegee desired. Zt is not a project 
.
being considered as-part of a ra onal

effort but it is in concert wJi.h general 
objeives of the Sael drought regiona 
oau 
objectives. 

7. The project 	wl. ecourage ai.d foster 
of farmer 

the 	orga.ization self-help 
associations and improve the technology of 
agritvtxre in a.al±. 

8. Most of the off shore ;urchases w_4.2 be 
from the U.S. and a.l of the expa ira:e 
concte for te i ass nce 

The 	 GR!1 will contribute the local currency 

equivalent of $6,917,000 in Roods and 
services.
 

N/A
 

1. This project is directed to the rural. 
poor. It vill ou17 tak place in hi rural.underdevel.oped ares of Haute Val.!ee. t" is 
uo
 
desianed to invelve the carec group In Se..
 
help and particp in decisons activ± :
.atiou 


A
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(S)C107] by grants for coA"l-sted 
private effort to develop and 
disseinste Intermediate technologies 
apprwirlate for developing countries,
 

c, FM Sec. 110(s); Sec. ZO(e). IStherecipient MOUntrY V1 II ng tO rCnn, lb$At4 

funds to the project. and in what mnn41r 
has or will it provide assurances that it 
will provide at least 25% of isCOSt of 
the Program, project, or activity with 
resp.Ct' Which thgassistsnce is to be 
furnishO. (or has the latter cost-sharing
requfresenc been waived for a Wrelatively
least-developed" countj)? 

d. FAA See.l0bY. ill grant capiJl 
assisnce no oI rsed for project over 
more than 3 years? Itfso, his justifi. 
cation satisfac:ory to Congress ben reds. 
and efforts for other financing? 

t. FAA Sec. 207i See. 112. Extent to
Ipr-hriate
Ie 
onhasis on; (1) 4ncouraging develovent 

of dewcrtic, econ4omicpoititcal, and 
social irs:iutions; 14) self-help in 
mting the country's foo needs; (3) 
inproving availability f.trained worker-
power In U country; W proqrara 
designe to met Ohe country's health 

tds; pk) othear Important areas of 
economic. political. and social develp.
went, including ifni::ry; free labor 
unions, coopera 4,in, ind '1oljn:sry 
Agencthl; transporItaon Ind c2etnica-
Lion; alanning and -ublic sominstrntion; 
urtmn develo~ment. and odearmi:3ton of 
existing ?a4es; or (6) intz-rittnq w 
Into ti.e rteciie~t country's national 
tcncty. 

i. ; i resce :eti 

net~s. deStre%. And caoacitits of toio 
mpeo of :tne cuntry; uclltes the: 

c:untry's tntellec:ual resources to 
oflc¢uraqe institutional aevelopment;
and suocrts civic toucition and training
in skills 'ecuirl 'or effective :artici. 
pation In govarnlvntl| and oolitical 
processes esseItsial to self-governilnt. 

VA 

V A_
 

N/A
 

This grant Is duilzed to raise the 
#.comes of Che poorest econotic Strata and 
improve tbe quaIit7 of ie of the rural 
farm families. Progress and deveiopmant 

as t:hQ rM is COMMU17 used LS noc =Antnj 
fu.1 bre. RurIl sociC7 in .x&l is pocr b! 
any standard. The vhole key to developmen:
is to blm the tzadiniOnaZ subsLsIamce 
zas atobrsome dorae o ar2.a !ubastnc 
That iso he has somec. ig to sell or barte: 
so he can enter inco the econoic !"e of 
the counc--. . Onan "'-1 benei: tis 
project ad be involed :L,,, ia;€oa produci*

rjctadb ivledi' .noeprdc?-oppor;4n cis. 

f. Appropriate neasures are beiz- :a'.n :3 
asure coordinati±on of cale. ts, ager es 

speciaL !ztaests and resources. Ta the 
fullestaztica.. Po4ble -- arjec azoup 
of rural people wil be involved in the 
decI.sIo, oroces. 
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II 

b. FA Sec. 103, 103A, 104, , M .6,
107. Is assis:anco :sing .aae &vaileole: 
C'Mclude only ipplicable paragraph -
ea. ,, b, etc. -- "nich corresponds to 

source of funds used. If mare thcn one 
fund sourte is used for project, Include 
relevant pa.'agrnph for Pach fund source.] 

N/A 

(1) C1033 for agr4culture rural develop
.mnt or nutrition; if so, extant tw 
which activity is siocifically 
designed to Increase productivity
and income of rural Poo; (103A]
.f for agricultural research, is 
full account taken of neds of sall 
farmes; 

(2)E104.] for ;coulation ;lannlnqor
health; if so, extent to which, 
activity extends low-cost, integrated
delivery iystems to pr,:vida health, 
and family planning servicesr 
especially to rural areas and oo

(3)(005]for education, public admin
istrat1cn, or numan resourc s 
deve'opment; if so, extent to hich 
activity strennthens nonfor-sI 
educaclon, nakus for-al education. 
-irerelevant, tpscially for ru.l! 
ftiies and Yrtan -vor, or 
strsngthens management capability
of Institutions enabling the poor to 
c rtic'aatg In develocment; 

4) (iCE] for teonic3l ssistanca, 
enrly, resarr., ' -. =nstr-jction, 
ind selected develoacent prlems; 
ifso, extant, -sigty Is

!j) "ec'nical :zocerason and develoo. 
•ent, esoecally itft'U.S. :rivate 
and -iohintary, or r.gional and intse
natIoCal 1eveloc2.'ent, 3r;anizations; 

(b) :o 1elp alleviata ron ;mr'bl 

(C) research i(n2, And evaluation of,
economic develocrten: processes end 
technioues;, 

(d) reconstrjc:ion aftar natural 
m1raide disaster: 

or 

Ce) for special develo2ment 2rolow,
and tO enable mooer -jtilizucion of 
earlier U.S. Infraosructjrv, etc., 

Mt) for ;roqann of uqran develoomie, 
esoecially =all labor-in:ansive 
ent..rrses, -zrkttng sys:ems, and 
fonancial 2r otne- institutions to 
Nelp irban ;oo ;articloat. in 

..... c and social daveloaont. 
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g. FAA Sc. 419(b)(Z)A-41 and -48h ,Sc.zol(e) .sa.z~t ).,.a.oe 
_ Sc . Z11(ai(Iivie)e a n s-(8). 06% 

the activi ty give ruecr'aoe promi1se of 
contributing to the development: of 
economit resources, or to the incrss5t of 
productive caoacl.tles and self-sustaning 
economic growth; or of educational !r 
other tnsttuotins directed toward ocial 
progress? Is it rtlated to and consis. 
tent.with other development activities, 
and will it contribute to rea1inable 
long-range obje:tivos? And dowx project 
pa er provide infor mtion and conclusion 
on an activity's economic and technical 
soundness? 

Yes. It does this b- providing produc 

tiofl c: .t~d, roads, storage facil.tes 
ec. "The P. provides mre detail on 

tbis subject. 

h. FAA Sec. 201(b)61); Sec. 211(a)(S), (6). 
Infar-Nation ano cenciuslon an Possioie 
effects of the asssance on U.S. economy. 
with special reference :o areas of sub-
stantial labor surplus, and extent to 
which U.S. commocities and assistanca 
are furnished in a ,anner consistent with. 
improving or safeguarding te U.S. balance. 
of-payments position. 

There Ls n Zoreseable adverse a.ffect 

to U.S. econoMiC interests. AssiS.anc 
w be furnished so as to ±n e U. 
b-0lance of psyments problems. 

2. Oevelomert Assis,?,ance
WLawa s niY) 

roct Criteria 

a. FA. Sec. 201(b)(1). nforma:ion 
and conciusliol on avalabiity of financ
iag fror other v.ee-world scurces, 
Including private sources wit.hin U.S. 

,tanlon inc conijs."fn n t, ;-caoaclty of 
the country to rev.y the 1,:an. incluaing 
-tesonaleness Gof .r...'.nt :rosnec $, 
and (2) reuscnaole'"ess anc 'ecality a 
(under laws of countr-', , !.S.) of 
lendinq and relending ter-s if tme loan. 

c. FM Sec. Z1(t). :f loan is not 
made pursuan:t:o a -itilateral plan, 
ara the ricunt of 'e lcen exceeds 
S1O0,aCO, has country sul:itted to AIO 
an application for S.uC funds together 

with assura;pts to indicate that "unds 
will oe use i an economically and 
technically sound ?,nner? 

VA 

d. FAA Soc. 2Ol(). Does :roject paper 
descrTbe "ow pro e.. will provote the 
country's economic development taking 
into account the criuntry'!, huskn and 
material resources rcoulrrmnts and 
relationsnio betrelin iltnate objectives 
of t. e :rojtc and overall econoic 
development? 
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FAA Sec. 202(la. Total amount of
 
Mr(.-Iy ner loan ,Anicn i going diretly
 
to private enterprise. is going to
 
intermediate crdit institutions or
 

other borrowrs for use by p-ivate
 

enterprise. is being used to finance
 
Imports from private sources, or Is
 
otherwise being used to finance procure
ments from private sources? 

f. FAA Sec. 62d. If assistance is
 
for any prod --- which il l
t [i -ntrprise 

compete in the U.S. with U.S. enterprise,


the 	recipientis there an agremeent by 
country to pruvqnt export to the U.S. of
 
more than 20% of he enterris&'s annual
 
production during the lift of the loan?
 

3. 	Prject Criteria Sole!yfor SecuriV
 
5uooortilG Assistance
 

FAA 	Sec. S31. How will this assistance 
support pro--te economic or political
' 

stability?
 

4. 	Additional Criteria for Alliance for
 
Prooress
 

(Niote: Alliance for Progress projects
 
should add the following two Items to a
 
project checklist.]
 

a. 	FAA Sec. ZSlib)(1), -(8). Oes 
assistance take into acc=unt 2rinciples
 
Of .hp Act of 3oota and the Charter of
 
Punta del Es , ind to aat extant will
 
the activity cantributi to tie econoic
 
or :otic3l integration of Latin
 
America?
 

b. FAA SEc. 2Sl(b)(3); 251(h). For
 
loans. 'as tnere been talon into account
 
the 	 effort made by recipient nation to 
reratriate capital 1;ivested in otner
 
countries by Vheir -wn ci:tzeni? Is
 
loan :onsisSent with the fidings and
 
reconrenatio'ns of t.ie :nter-Acirican
 
Cami ttee fay, the All lance for Proqres
 
(now "CEC'tS," the PerTanent Executive
 
Committee of tha OAS) in its annual
 
review of national develolmint activities?
 

Food self.-ufficiencv is one of the
5, Additional Criteria for Sahel.DeveloPg 


ment Project. How will this assistance basic goals of the SiD.P. This projec
 

o r t e to he lone-.term development# '-waica is i full accord with CILSS
 

~ development p10:1 for the development of the Sahel 
region, will significantly expand foodplan? 

supply in a food deficit area with a
 

growing population.
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6C() - STAtOARD ITE CHECXI 

LUsted below are stStutory itms which normally will be covered routinely In -those provisions of an
 
assistance agreesent dealing with its implementation, or cover*d In the agreement by exclusion (as
 
where .certain uses of funds are permitted, but Wther uses not).
 

These Items are arranged under the general headirgs of (A) Procuruent, (8) Construction, and 
(C)Other Restrictions.
 

A. 	 Procurefnt 

1. FAA Se . 602. Are there arrangemenfl to Yes Srandhm d pioceduras ,w= be 
permit U.5. small business to participate ftoUll€ed 
equitably in the furnishing of goods and 
services financed? 

2. 	 FAA Sec. 604(a). Will all commodity
 
procurement Tinanced be from the U.S.
 
except as otherwise dater-mined by the
 
Presioent or under delegation from himi
 

3. 	 FAA Sec. 604(d). If the cooperating
 
country discriminates against U.S. YES
 
marine insurance companies, will agre.
 
ment reuire that marine insurance be
 
placed in the U.S. on commoditles 
financed?
 

4. 	FAA Sec. 604(e ) . Ifoffshore procurt
t of agrcu tural commodity or
 

%roduct is to be financed, is there V.
 
provision against such procurwent whei
 
the 	domestic price of such cc a'dtty is 
less th'an parity?
 

S. 	 FAA Sec. 6CS(a). Will J.S. aver1.ment
 
excess :erscnal prc;erty .e.tiized US a imLable
 
wherever 3rmcticaoe in lieu of the b
 
procurement of new items?
 

. P'A Sec. 9011b). (a) Compliance oith
 
requirement :nat at least 50 pir centum CO=i.acUm ;CU be required 
of the ;ross tonnace of cormodities 
(comouted separately for dry bul 
car-iers, dry cargo liners, and tankers)
 
financed shall be transported on privately
 
owned U.S.-Flag commercial vessels to the
 
extent that such vessels are aVmilable 
at fair and reasonable rates.
 

7. FAA Sec. 621. If tec'nical assistance 
is financed, will such assistance be fur. Grant financed technical ases:stace 
niShed to the fullest extent practIcable will. be furnished primr 1,7 by private 
as goods and professional and other 
s-vices frem private enterprise on a Sources contraccs
 
contract basis? If the facilities of
 
other Fteal agencies will be utilized,
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t ompettve with priate enterp)rise$are they particularly suitable. not 

and Made available without undue interftenct with domestic program?
 

Fair
nteratins1 Air Transport.
!. 


NW_____ 

if air trantporttion of persons or
 

property isfinanced on grant basis, will
 
that U.S.-flag 	carriers
provision be mcde 

will be utilized to the extnt sugh 
service isavailable?
 

8. 	 Construction 

. Ifa capital (e.g.,1. FA e6Ol 
art engineeing5-n-irctin)project. 

U.S. firmand professional services of 
to be used to 	the
and their affiliates 


Maximu extent 	consistent with the 

national interest? 

2. FAA Se. 611(cl. Ifcontricts for 

conitruct-ion are to be financed, will 

they be let on 	a comoetltive basis to 

mxtimum extent pract'cable?
 

If for construction
3. FAA Sac. 620L). 

of productive enterprise. will aggregate 

value of assistance to be furnished by 

the U.S. not exceed S100 million? 

C. 	Other Restictif.
 

Se. 201d). IfdevelopwUflt loam,

1. 10 


Ts interesz rita at least 2% per annum 

during grace period and at les% 3%

per
 

tnntp thereaftar?
 

fSec.!Sestiblis.hed
If 1ni102. 301(d_. 
4nd adminis-inntr~butlonssofeYy 	 co 

tared by an international nrganization,
 

does Comotroller General have audit
 

riahts? 

3. FUA See, 62h). 0o Aie'1ngemtrits 
or assisting tle 

aid projects or ac.ivities offoreign 
Coanfm Ist-8loc 	contries, contrary to 

the best interests of the U.S.?
 

4. FAA Se. 661)'. Is financinlg not per.
forAthout ivqr,Fi-tzea to -0 used, 

or exchangelpurchase. long-term leuse. 
of motor vehicle .anufac:ured outside
 

the U.S. or guaranty of 	such transaction?
 

Apo.6C
 
A9Th 

YES 

US 

N.A
 

.
 

US, This -Allbe a part 
Of VOJa0tAG 

a" GW so-aocuL:Id 
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5. Will arrangments preclude use of
 

YES
financing: 


a. FAA See. 114. to pay for performPn.c
 
of abortions or tn mitivate or' coerce
 
persons to practice abortions?
 

b. FAA Stc. 620(L). to compensate
 
owners or expropriated nationalized
 
property?
 

c. .0 to finance police
 
tanng
n-or otner law enforctment
 
assistance, except for narcolmc
 
progras7
 

4.- FAA Sec. 662. for CIA activities?
 

e. Aoo. Sec. 103. to pay pensions, etc.
 
for miiitary ;eronnel?
 

f. Aoo. Sec. 106. to pay U.N. assess

g. Apo. Sec. 107. to carry out provi-

Sions of FAA Seictions 209(d') and ZS1(h)?
 
(transfer to multilateral organization
 
for landing).
 

h, Aoo. Sec. .01. to be ,sed for
 
publicity or propaganda pur;oses
 
within U.S. not autl'iorized by CongrasS?
 

hI 
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Annex A-4
 

Brief Description of Project and Brief TA-Job Descriptions
 

Description of Project.
 

The Government of Mali is committed to a strategy of increasing
 

Operation
agricultural. production through several regional "Operations". 

Haute Vallfe (OHV) is the office responsible for the region of the upper 

Niger River basin, an area of approximately 13,800 sq kilometers 
with 

a population of about 211,000 people.
 

The 10-year goal of the project is to improve the incomes 
and
 

quality of life of about 160 poor rural families (2,000 people) !arming
 

paddy rice in this region and an additional 10,000 
rural poor families
 

The project purpose is to
 (25,000 people) throughout the region. 


increase the ability of farmers in the project area to increase food
 

crop productivity, production and marketing.
 

There will be lbout
 The project implementation is for five years. 


on contract for periods of between two
 
7 long-term technical advisors 


ind includes
 
t. !our years. The project i, agriculturally oriented 


new activities (irrigated rice production, animal 
traction
 

support for 4 


schools, on-farm research,and road/trail construction), 
and 3 on-going
 

activities (agricultural credit, health and 
functional literacy classes).
 

The principle TA advisory services needed are 
outlined in the
 

attached brief position descriptions.
 



Education: 


Experience: 


Qualifications: 


Responsibilities: 


TEAM LZADER
 

anagouent
Uni.versity degree, preferably .A/M3 in 


At leat 10 years of experience as a senior level
 

administrative officer of a major instit-tion or
 

business, with responsibility for supervising a
 

sizeable staff. Experience with directing groups
 

of Americans in LDC's preferred.
 

Highly motivated. Ability to develop easily gooe
 

rapport with others, especially Americans, as well
 

Good working knowledge
as officials from LDC's. 

of principles of administration. Organized workini
 

habits and demons.trated ability to manage a multi-


Minimum French language ability
faceted project. 

essential.
 

Anoroximately 25% of time will be spent assisting
 

the Director of OHV in streamlining operating proced

ures of OHV as well as preparing participant training
 

time will be spent in
schedules. Remainder of 

Supervise and coordinate
capacity of team leader. 


work of all TA's ad approve monthly reports to OHV
 

and AID. Develop specific work plans :or project.
 
and represent
Act as liaison between USAID and OV, 


Responsible
team in all consultations with the GRM. 


for suggesting to USAID needed directional changes,
 

if any, during course of project. Responsible for
 

quarterly and annual project evaluations.
 

IL\ 



Finance Administration Advisor (Accountine) 

Education: 	 HA in Financial Xanagement/Accounting, or Dniversity 
Degree with at least 10 years of experience as a 

senior financial officer of a sizeable organization. 

Experience: At least 7 years of experience as a senior financial
 
coofficer in an agri-business, large farmers' 


operative, or similar organization of considerable
 

size. Sufficient cost accounting, audit and financial
 

planning experience to improve or design a s htem for
 

an organiZation of 200 employees. Experience in
 
credit field desirable.
 

Qualifications: 	 Minimum French language proficiency of FS 2 plus
 
level. Excellene working knowledge of the principles
 

of finance administration, cost accounting, auditing,
 

etc. Must have teaching abilities to Instruct others
 

in the same.
 

Responsibilities: 	 Working with the head of the financial/accounting 
section, to advibe on all financial matters relating 
to OHV. To determine what activities are toc costly 
to continue and recommend changes or new activities 

which will generate 	more income for OHV and make i:
 

more economically viable. To study the finance 

administration system of OfV and to make recommendations 

for Improving and simplifying existing accounting oper

ations. To recommend training equipment and/or methods 

which will provide more meaningful finance information
 

for management decisions. To supervise the preparation
 

of financial reports of OHV.

3 
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Education: 


Experience: 


Qualifications: 


Responsibilities: 


Agr~cultural Credit Advisor 

MA or ZA in Finance, Accounting or Administration,
 
or University Education coupled with minimum 4 years
 
experience as a senior credit advisor to a LDC credit
 
institution.
 

At least 4 years of experience as a senior credit
 
advisor to a LDC agricultural credit institution.
 
Experience preferred where system needed a major
 
re-organization, including training program for
 
field officers, funds- accounting, credit loan forms.
 
inputs, auditing, etc.
 

Ability to re-design and put into operation a
 
new credit and farm implement supply system, and
 
train OHV counterpart to administer system. Ability
 
to set-up training program for ORV staff in carry7ing
out credit operations. 4inimum French language
 
ability at FS 2 plus level is essential.
 

orking with head of OHV's agricultural supply
 
division, provide direction in designing and imple
manting a revised agricultural/supply credit system.
 
Train jVV counterpart to continue program at the
 
end of AID project life. Set up program -or training
 
OHV staff to carry-ou revised credit,'agricultural
 
supply operations. Study problems regarding transport
 
and storage of agricultural supplies, and make recom
mendatious thereon. Responsible for collaborating in
 
an in-depth study of OHV's credit system and credit
 
situation in the Haute Vail e (including credic trends
 
and resources, farmers' income resources, size of credit
 
demand, working caiital requirements, etc.) and in
 
preparing a report containing recommendations for
 
modification or overhaul of existing 3ystem, if needed.
 
Responsible for seeing that direction is provided in
 
planning, reorganizing and implementing the new or
 
modified agricultural ctedit system. Consujts and
 
advises with officials of AID, GR ..and other interested
 
parties on the overall soundness of the existing credit
 
system aod any now one that may be proposed.
 



Education: 


Experience: 


Qualifications: 


Responsibilities: 


Alronomist (Crops/Research).
 

MS or BS in agronomy with strong emphasis on
 
cereal crops and/or research.
 

3 or more years experience working in LDC's in
 
agriculture demonstration/research program and/
 
or with small farmers. African experience much
 
preferred. Experience in design and set-up of
 
farm demonstration and/or field trials.
 
Experience in mulci-cropping highly desired.
 

French language ability at minimum FS 2 plus
 
level essential. Ability to design and supervise
 
on-farm research trials, including training of
 
extension agents and supervision of Peace Corps

Volunteers in conducting trials. Ability to
 
conduct general training program of extension
 
agents in all aspects of cereal and legume
 
farming.
 

Design and supervise crop research/extension
 
program using animal traction, and supervise
 
extension agents and Peace Corps Volunteers in
 
conducting trials and demonstrations. Train OhV
 
counterpart to continue research/demonstration
 
activities at end of AID project life and supervise
 
effectively OHV extension agents. Conduct training
 
program for OV extension agents in cereal and
 
legume farming, and train OHV counterpart to do
 
same. Assist in preparation of education and
 
training materials related to the research/demon
stration program. Co-ordinate entire activities
 
with TA animal traction specialists.
 



Educaton: 

Experience: 


Qualifications: 


Responsibilities: 


Animal Traction Specialist 

BS in general agriculture or minimum 2 years 
experience in animal traction program in Africa. 

Experience in animal traction program in Africa.
 

Ability to set-up an animal traction center.
 
French language ability at minimum FS 2 plus level
 
is essential. Ability to train farmers and OH1
 
extension agents in the use ri oxen and cultivation 
equipment for dryland and irrigated farming. 
Ability and willingness to live outside the capital 
city of Mali, and-to supervise Peace Corps Volunteers.
 
Good physical condition and ability to work long
 
hours in field demonstrations and teaching.
 

With head of "Action Betail", set up vay:ious animal
 
traction centers to train b5th OHV extension agents
 
(as trainers) and farmers (as users) in animal
 
tracticn. Assist in the design and development of
 
oxen-drawn scraping equipment for leveling land in
 
flood zone areas, as well as the 3election of equip
ment to be used in training centers. Supervise 
Peace Corps Volunteers assisting in program. Train 
OHV counterparts to continue animal traction program 
at the end of AID project life. With OV counter
parts, set up training program in animal traction
 
specifically for farmers in 3ancoumana polder.
 
Assist TA agronomist in animal traction aspects of
 
research program, including designing field trials
 
for testing animal traction input to productivity.
 



Education: 


Experience: 


Qualifications: 


Responsibilities: 


Irrigated Rice Production Advisor
 

HS or BA in Agronomy with special training or
 
experience in paddy rice production.
 

5 or more years in extension/produccion programs
 
for irrigated rice. Should have experience of 
working with small farmers in LDC's. Experience 
in Africa preferred to that in Asia or elsewhere. 
Experience with work animals preferred. 

French language ability at minimum FS 2 level is 
essential, Full knowledge of rice cultivation, 
including seed bed preparation, pest control, rice 
diseases, fertility requirements, etc. Abilit7 
and willingness to live in a rural village. Ability 
to conduct training progra=s for OH" extension 
agents and farmers. Excellent physical condition. 

With OHV counterpart-agronomist, plan and i=p!e=ent
 
5-year project of rehabilitating a 640 hectare polder
 
and planting irrigated rice varieties therein.
 
Prepare plan for entire area, deter=,ne best cul:ural
 
practices, set standards and schedules for fer~tli-ers,
 
water, weeding, pest control, etc, Set up training
 
program in dry season to reach agronomistslextension
 
agents and farmers techniques in irrigated paddy rice
 
production. Assist in training farner irgcni:ations
 
to manage irrigation system maintenance and operation.
 
Supervise work of short-term TA Water Managemeut
 
Advisor. Co-ordinate activities with TA Animal
 
Traction Advisors. Train OH1V counterpart so that he
 
can take over supervision of p6ject.
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AGULTUL STATISTICS ADVISOR (SHORT-TERM) 

ftnwm M.A. level degree in statistics or in economics,
Educatiz: 

with statistics concentration.
 

Experience in planning and implementing a dataExperience: 
gathering system, followed by an evaluation/report
 

thereof. More than one such experience highly 

desired. Experience in agricultural statistics 

preferred. 

Minimu French language proficiency of FS 2 plusQualificatioue. 
 oflevel essential. Excellent whorking knowledge 
crealation and
the principles of data collection, -

analysis. Must have ability to instruct others 

in same.
 

Working with OHV's 2-man statistics division, to
Responsibilities: 

advise on all matters relating to ONV's economic-

Help set-up an improvedsocial data collecting work. 


data collection program that will be useful for the
 

project's annual evaluations, including drafting the 

outline of a 3 to 5 year data collection program to 

be continued after the departure of the advisor. 

Instruct OHV counterparts as well as OhV extension 
agents in techniques of interviews. Instruct OHV 

counterparts in drafting preliminary questionnaires,
 
prog.ramming a data-collection campaign, analysis of
 

data, as w,3ll as in the various ways to present
 
statistical information in more interesting and
 

convincing manners. Responsible for coordinating
 
data cclection pvogram with representatives of IER 

and in ansuring OHV makes best possible use of the 
d va produced by IZR's base line survey of the 
Haute Vallee. 

a how to go
Responsable in addition, for advising ZER 

about planning, conducting, and comparting base line
 

survey, including the up of a frame to collect data which
 

can thereafter be duplicated with ease for other agricul

tural "Operations" in Mali. The major goal is to develop
 
a technical capacity in IER which with meet the need of
 
both AID and its counterpnrt Malian agricultural organiza
 

tions in collecting source-economic data necessary to' de
termine either existing conditions or progress towards
 
project goals.
 

qq
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Dike/Road Engineering Advisor 

(Short-term)
 

Education: 	 BS in Civil or Consiruction Engineering. 

Experience: 	 Minimum 5-10 years experience in earthwork cons
truction engineering, at least 3 years of which
 
in a field supervisory position. Experience as
 
construction supervisor or superintendent for a
 
contractor on earthworks project preferred.
 
Overseas experience preferred.
 

Qualifications: 	 Good working knowledge of all facets of road and
 
dike engineering and constriction, including, but
 
not limited to: surveying, material selection,
 
drainage and control structures, materials testing,
 
construction scheduling, construction cost accoun
ting, time and motion analyses, etc. I
 
- Ability to transfer above working knowledge to
 

others, 
- Willingness to live and work in isolated loca

tions and under austere conditions. 
- FSI S-2+, R-2+ in French minimum cc full-time 

interpreter/translator included in contract, or 
above average M.LAT score and 20 weeks intensive 
French traning prior to comnencement of work. 

Responsibilities: Act as a consultant to the Director of OHV' to pro
mote efficient and quality construction and main
tenance of roads and dikes at the polder. Prime
 
responsibility is to transfer his 'nowledge of
 
efficient methodologies for engineeting design and
 
construction of rural roads and dikes for polder
 
development to the Malien supervisor of each job.
 
No. responsible for construction himself and,
 
therefore, must rely on his ability to (1)present
 
different techniques in an understandable and
 
attractive way, (2)note weaknesses in exi ting
 
procedures and make recoomendations for eliminating

them which can be readily implemented, and (3)
 
develop rapport with Malian counterparts. Prepare
 
monthly progress reports to the Director of OHV
 
identifying accomplishments, constraints and
 
recommendations.
 



Education 


Experience: 


Qualifications: 


Responsibilities: 


Water .MavemntAdvisor .(Short-Term)
 

MS or BS in agronomy.
 

3 or more years experience as a water control
 

technician involving irrigated agricultural
 

production. Experience in rice culture
 

preferred. Experience in working with small
 

farmers preferred.
 

Ability to supervise farmer organizations and
 

OHV technicians to manage irrigation system.
 

Minimal ability to comtaicate in French is
 

required.
 

W¢orking with O17 countet-part and TA rice
 

production specialists,, supervise farmer organiz

ations in managing irrigation system. Train OhV
 

counterpart to continua such supervisicn at the
 
Train OHV extension
end of AID project t,.fe. 


agents in water manhgement.
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Rural Anthropologist/Sociologist
 
(Short-term)
 

Education: MA or PhD in Anthropology or Rural Sociology. 

Experience: Minimum 1 year living experience in a rural, 
area of Africa, preferably Mali mr West Africa.
 

Qualifications: French language ability at minimum FS 2 plus level
 
is essential. Ability and willingness to live 
in rural area of.Mali for 2 months a year. Ability
 
to analyze farmer and village motivations and
 
reactions to project, and make recommendations for
 
more effective ways for OHV to communicate with
 
farmers and incite farmer/village interest in
 
project.
 

le&-.
Responsibilities: Live in a village in the Haute Vallie for at 

2 months so as to becme fully acquainted with the
 
socio-economic scene, particularly che Bambara and
 
Malingue societies. Prepare report about the
 
project in terms of its effectiveness in communicating
 
with farmers, and make recommendations for improving
 
such communication and/or changing direction of
 
project if needed. Assist in preparatiun of a
 
questionnaire to be used by OHV extension agents in
 
determining impact of project on farmer lives. Act
 
as trouble-shooter regarding Bancoumana polder water

users associations.
 



Educations 

Experience: 


Qualifications: 


Responsibilities: 

Administrative Assistant
 

in ManagementUniversity Degree, preferably MA/MB 

.3or more years' experience working in LDCs in
 

personnel and commodity management. Experience in 

accounting desired. 

French language ability at minimum FS-2 essential.
 

Ability to manage local office staff personnel
 
technicians members of multifacetedand American 

Good basic working knowledge of principles
projects. 

plus well-organizedof personnel/cozmodity management 

work'.,ig abits. 

Approximately 80% of time will be spent managing the 

office of the contractor and assisting the team leader 

in all phases of office administration. When 
leader in mattersnecessary will act for the team 

and commodities.of administration including personnel 



Education: 


Experience: 


Qualifications: 


Responsibilities: 


Project Mauaer - USAID-DH 

University degree, preferably at MA level and in
 
field economics or agriculture.
 

Proven success in directing a project of significant 
scope and importance, with responsibility for co- 

ordinating professional technical staff. Experience 
in negotiation and other counterpart relations with 
a host Government agency in one or more LDC's. 
Experience in agricultural projects. 

Good speaking, writing and analytical ability,
 
Excellent health. Ability to speak French.
 

To manage USAID's participation in an agricultural
 
development project involving irrigated rice, field
 
trials, ani=a! traction and credit. Specific
 
responsibilities include being Chairman of the USAID
 
Projett Team, member of the joint project ream,
 
preparing project progress reports and monitoring
 
and co-ordinating AID inputs to the project.
 
Providing senior policy review and evaluation of
 
project progress.
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Equipment Superintendent C24 MONTHS) 

Education: High School Level 

Experience: 11-15 years experi nce in heavy equipment maintenance 

and repair. Experience in managing such maintenance 

shops highly desirable. Work experience iu West Africa 

preferred. 

Qualifications: Ability to set up a-.heavy equipment repair shop and manage 

a heavy equipment spare parts sectica. (Spare parts 

specialist can be used on short-tarm basis to initially 

organize spare parts shop). Ability and willinggess to 

live outside the capital city of Mali and to work with 

Mali mechanics. Good physical condition and ability 

to work long hours when repaired. 

Responsibilities: Set up heavy equipment maintenance and warehouse shop

including small parts section. Teaches, assists, advises 

and oversees the repair and maintenance work required to 

keep the project equipment in operational condition. Shall. 

be responsible to institute inventory controls, programming 

of standard quantities for repair and maintenance 

operations, in addition to establishing repair priorities 

of "dead lined" equipment, together with preparing and 

and instructing drivers of normal operator maintenance 

responsibilities, 
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Construction Superintendent (30 months) 

Education : 	 Higher Technical School Certificate or Civil Engineering 
Degree 

Experience : 	 10-15 years experience in road construction industry, 
with minimum of five years of equivalent to construction 
superintendent experience. Work experience in West 
Africa or other LDC's preferred. 

Qualification : 	 Ability to organize, plan and supervise road construction 
project on day to day basis, assuring economic and
 
efficient utilization of resourcen; namely materials,
 
equipment and manpower in the best interests of construc
ting project roadways in accordance with pertinent
 
construction plans 	and specifications controlling the
 
works. Ability and willingness to live outside the
 
capital city of Mali and to work with Malian technicians
 
and construction forcee. Good physical condition, with
 
abilx~y to work long hours when required.
 

Responsibility : 	Shall organize, plan and supervise road construction
 
program, assuring timely execution of works in accord
ance with real.cic schedules of operations. Prime
 
responsibility is to see that construction materials,
 
equipment and manpower utilized are efficiently engaged
 
during the construction program. He shall additionally
 
be responsible to 	effectively train a Malian counterpart
 
to assume the aforementioned duties prior to the expira
tion of his service agreement and completion of the works.
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LOGICAL FRAMEWORK 

Pc Tto mD OPE..ATI- HAlItE VALIEE 

NARRATIVE SUMARY CSJECTIViLY VERIF INDICATORS EA0S OF VERIFICATION 

Special data collection as part of 
hikl INt folfh oaantribrmw project, evaluation starting with base-

line study and 4 sutiLstically
Goal: Improve Incomes and 	the quality 1. Measurable Increase in family 

in the Income of Uie target group of objective-evaluation reports an the
of 	life of the rtral poor 

tarect area project activities and
farmers Involved.
Ilaute Valice area. their Impact.L. Heasurable increase in numbera 
of fiuncLiunal literacy courses 
and heulLh services operating in 
vililages. 

P1 	 1-9 Verification of these EOP's by
 

- vaue on-site inspoctions and GRN/OV 

production and marketing In the One eighth of Ue Imits reports plus the for special stat-
Increase food crop productivity. 	 oois 


farm families will have been
 Haute Valilee. 	 .intrhcedto improved tecolo tically qbJective evaluation reports. 

have increased food crop producti-
~~~~~~ity. production end marketing, andarraedigfcntorflilmrketng.andOfficial 

betrapoLsystemss foor Agicul-
ity.prouctin ad 


better sport e ,ru-
tore-functional literacy, .. ealU, 
and ltruportsiervices and 

facilities are IIIplace. 


nbfgnhu. 	 inaf of Cutputc 
I. 	 ly iirrigated polder rehabilitated Irrigated .. rehabilitated
 

and in profitable operation, 
 and rice iroduction therein increas
ed over 300) to averuge 3 tons padd
2. An expanded fuctional 	 literacytecypor program ha.nexaddfatoa 

2. 8 , 0p eac)ustained in functi 

in 	pluce operating with typical materi-
al 	literacy.


alL.gerane to project goals. 


3. 	Key starf and extension agents of OIY 3. Key staff and a majority of fiele
 
trained, 
 agents ei" OilV trained. 

4. An on-farm/vilage demonstraton- 4. Data compiled from 120 on-farm/
 

extension program begue/expanded. village demonstration plots.
 

5. 	basic health services focusing an b. Basic heulth services treating 
cauue-prevention as well as treatment and tattacking cauca3 of river-re
.. r ry,,r-t-luited diseases being provide 
 Iuted ,ib ituueu huiijg provided in 


i.UhV nical f.iutance m.sL v J Ilagesa. 


b.'398 km oC rond- and tratI up-

2. 	Commoditieu 

3. 	Training gruded to alt-weather condition, 
4. 	:-)nstrtict.on 7. A re-designed credit system in 

Fumd operation with a revolving credit 
5. 	Cretlit. apital/Hesearch 

fund and expanided furm officesC. 	 Slt.ules/Evadsal.lon 
operation, tad agrictltural prudtc-

7. 	Mair.lenance/Salarles/'rPises 
by 	 59)s for 2,000 farm8. 	 Contisigencile (15 percent) I tor raised 

rmilies (2.i,(KX) people). 

c... t -i nhalla. Exhibit K) 

Life @ft.4a 
FroaFY__r..
 
eol U.S. F m0m 
DM Fpwad: 

IPORTANT ASSUMPTIONS 

I1.GUM will conLi:ae to give priority 
support to rral and agricultural 
development. 
2. Price received by target farmers
 
for food crops will be sufficiently
 

high as to generate more cash from 
employing improved technology.
 

An effectivi and viable credit
 
system ia In operation.
 

01V staff trained and expanded
 
sigificantly.
 

producer prices of food crops 

are raised significantly. or official
coaercilization remains 	near exIsUn 
levels. 
Farmers make use of support systems In 
agrJculture. health. literacy and road 

Aaiaamowiu kwa&&dibin omp
ukrder 


mo: 
Aimium~ticltieving outpts:
 
Personnel with basic ski1iss_ .. 

available for training und to.fill 

field positions. 

Numr of young people leaving-the 
project area Its veducad somewaL, 

http:nstrtict.on


MAGNITUDE OF 	 OUTPUTS CONI.NUED....OUTPUTS CONTINUED .... 

in village along rivers. 8. 	 8 animal traction schools in opera

tion and 1,500 farmers/oxen teams
6. Fceder roads/trails rehabilitated and 

trained.improved, 

9, 90 local forgerons trained.
 

7. Credit system re-designed and operating 
and agricidltural10. Statistical basecredit offices in opera-andadditional 

tion, and farmers increasing agricultural 	 production inventory and forecast

ing system completed (probability
production therefrom, 


area frame sample) and project
8. Animal traction schools .nstalled and in 

evaluation plan written and pub
operation. 


lished.

9. Some local blacksmiths trEined by 0HV 

11. 0HV headquarters constructed,
and providing services to farmers, 


four warehouses constructed, andfor 0HV.making multicultivators/carts expanded0HV fie:Ld office spacebaseline10. First demographic/economic 
in 6 villages.

survey in area completed by IER and 
12. More than a dozen OHV mechanics 

project statistical evaluation plan 
value of equipmenttrained and

written therefrom. 
than doubled. 

11. 0HV headquarters constructed and addi- more 

field officestional warehouses and 

constructed.
 

12. 	 0HV auto garage staff trained and 
and providing professionalequipped 

level repair 	work on 0HV vehicles.
 



ASSUMPTIONS (INPUTS) 


1, 	Qualified American technicians can-be 
recruited and will be willing to work 
in Mali. 

2.eontractor is capable of transferring 

technology to local counterparts 


3. 	 Vehicles, equipment and commodity can 
be procured and arrived on time. 

4. Qualified Malians for training will be 

forthcoming. 


5. 	 Proper final designs are completed on 
time prior to construction. 

6. The new design credit system will bene
fit the farmers of OHV.
 

7. GRM will continue to study and evaluate
 
the progress of the project.
 

ASSURANCE 

1. The GRM and people of Haute Vallee 
want the project and are willing 
to work to make it a success. 

2. Milians are willing to learn from
 
the technical assistance program
 
in 	 all-projects. 

3. Shelter facilities will be made
 
available for the people and
 
workers of OHV.
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PErRTCART INDEX 

Date 

1. Approval of PP 	 July 1978 

2. Make schedule/preparations for initial training in U.S., 	 July 

3. Prepare RFP and PlO/C's 	 August 

4. Request GEM to prepare construction drawings for OHV
 
August
headquarters and additional structures at Bancoumana 


5. ProAg signed and RTP and P1O/C's issued September
 

September
6. AID ProAg/Manager - report to Mali 

7. 	 Initial group from 01V sent to U.S. for training Aeptember
 

0ctoba8. Order commcdities to be obtained locally for FY 79 

9. Arrange with IER for Base Line Survey, and initiate search 
November
for U.S. statistics technician for advisory work with IER 

L0. Request bids for OHV headquarters and additional structures 
December
at Bancoumana 

January 1979LI. 	 Functional Literacy advisor - o Mali 

12. 	 Award contract for construction of OHV hsadquarters

and Bancoum.ana field office 	 January
 

February
13. 	 Negotiate and sign TA services contract 


14. 	 U.S. short-term statistical advisor - to Mall, and base 
line survey with IER commenced 	 'March 

15.- Functional Literacy technician and DNA-LA- counterpart 
Aprilto Niamey for 3 month training 

t-o Mali May16. 	 Contract team leader and animal traction advisor 


17. 	 Animal Traction advisor, 01V counterpart, and 0HV blacksmith 
t Julytrainer begin 3 month training Senegal 


18. 	TA/Team members -- Irrigated Rice Specialist and credit
 

to Mali, and Genie Rural requesfed to make
specialist -
August
preparations for rehabilitation of polder 


19. 	 SecoJ group of OV technicians sent abroad for training 
including statistics specialist, plus 2 Ministry of Health 

September
technicians 


..... 20 



Pert 	Chart Index continued .. 

Date 

20. 	 4 PCV's Animal Traction technicians to 'Mali October 

October
Travaux Publics starts road construction
21. 


.22. 	 Functional Literacy technician returns from training 
new trainig materials Octoberand begins drafting/publishing 

23. 	 OHV headquarters and Bancoumana field office
 
Novembercontruction cospleted 

24. 	 Prepare detail work plan for modification of rice
 Novemberproduction at Boncaumana and credit system 

Two Animal Traction Centers set up at Bancoumana
25. 

Novemberand Sibi 

26. 	 Monitor all pipe line coomoditids on order - assign
 

to project components those received - prepare all
 

residual comodity orders (i.e. health component) November
 

ri.Q 	polder extension agents in
27. 	 Supervisors in place 
training - animation and promotion of water users
 

December
associations started, with assistance of local sociologist 


December
28. 	 First annual animal vaccination program 


29. 	 Genie Rural to start construction Bancoumana Polder
 

rehabilitation, including first deep plowing for wild
 
January 1980
rice 	eradccation 


field 	agents in Animal Traction Centers January/30. 	 Begin training of 

31. 	 Agricultural equipment/supplies ordered by OHV for
 January
81/82 campaign 


32. 	TA/Team members - Crop Agronomist and Financial expert
 
February
and civil engineer (5mo.) - to Mali 

33. 	 Base Line Survey finished and short-term statistical expert
 
February
ends 	assignment 

... 	 34 



Pert Chart Index continued ...
 

Date
 

34. 	 The functional literacy post and pre-literacy materials 
in Bambara manuscript for printing February 

35. 	 4 PCV's - 2 mechanics and 2 research technicians 

to Mali March 

36. 	 Yrepare detail work plan for crop research at animal
 
traction centers April
 

37. Base line survevpublished 	 April
 

38. 	 Modified credit system propagandized with beginning
 
of new campaign April
 

39. 	 Lay out individual paddies, level 100 hectares,
 
complete all drain clearing, repair control gates,
 
maintenance causeways, etc, and second deep plowing
 
for wild rice elimination May
 

40. 	 TA/Team member (short-term) -- .ater management
 
specialist -- to Mali May
 

41. 	 Prepare ini:ial report,'roposals for strengthening
 
financial administration of OHV May
 

42. 	 Farmers associations organized at Bancoumana, farmers
 
trained in new cultural practices, farmer leaders
 
identified, local sociologist at aite 'z obsarvatio Ay
 
and farmers prepare fields for planri1n in polder
 

43. OHV forgerc-i sent to 3rd-councry for more tvaining une 

;,4. Research trials set-up at and outside animal traction
 
centers, and entire polder planted une
 

45. 	 Ainistry of Health and StaListical
 

specialists recuri from rraining uly
 

46. 	 End of Project Year 2 - all componentz prepare 
complete comprehensive reports for 1st full project 
evaluation and review ugust 



P7 

Date 

September

47. 	 Prepare colstruction drawings and request bids 

for additional OV warehouses/office extensions 

September

48. 	 OiV short-term training abroad commenced 

49. 	5 month study comenced of credit system in 
September


project area 


50. Health program with Ministry of Health begun.
 
September


including in-country training program 


Two auto garage mechanics sent to AbidjanDakarOo
51. October

for four month practical training 


October
52. 	Road construction starts again 


53. 	Two new animal traction centers started in Narena
 October
 
and Kangaba 


November
 
54. 	Polder harvested 


55. 	Results of research attached to animal traction
 November
 
centers known and distributed 


November
 
56. Construction of additional OHV warehouses offices 


December

57. 	Second annual animal vaccination program begun 


one-year statistical expert 
-58. 	 TA/Team member -
December
to Hali to work with OV scat. dept. 

59. Water pumps installed at Volder and animal traction
 

.anters, and dry-season in-country training of 0V'
 December
 
agents begun in cereal crops 


January .1
60. In-country training of health agents completed 


Study of credit system completed and results/recomend.
61. 
 January

ations presented to OHV and AID 

62. Remainder of polder rehabilitation starts, including
 

first deep plowing for wild rice eradication January
 

63. 	Civil engineer returns for second 5-month assignment
 
Januaryto advise on polder and road construction 

Feb'ruar)64. Functional literacy advisor health monitor submits 


6 month progress report of health program to OV/AID.
 



Date 

65. 	;Detiled work plans drafted for extension/demonstration
 
program at on-farm/village level February
 

66. Credit system proposal studied and some initial changes
 
March
made for the 1981/82 campaign 


Marcho. Expanded statistical gathering program commences 


68. 	 Additional mobylettes purchased locally, and additional
 
equipment for the auto garage ordered April
 

of OHV 	 agents69. Dry-season instructions in rice- cultivation 
April
at polder ends 


70. Plots selected for village/on-farm demonstrations April
 

71. 	 Entire polder rehabilitation completed, and second
 
plowing for wild rice eradicatLon begun May
 

to Mali
'..72., 	 Ta/Team member. -- Water Management Specialist --
May
(short-term) 


73. 	 Supplies delivered to selected village.'on-farm demon-,
 
ay
stration plots 

74. :arehouses and fiel.d office extensions completed 	 ay 

n:.75. Road constructicn programs stops for duration of ra$:: 

season and civil eng, .. r completes assignment une 

Entire polder planted in irrigated rice varieties, and76. 

une
credit 	extended for inputs 


77. 	 Local short-term sociologist studies operation of
une
polder 	water users associations 


plots planted.' 	 une78~On-farm/village demonstration 
ue-79. , Economist - TA specialist Amo.) a to Mali 

OHV agents aent to Bombay, Senegal, for 3-montl.80. Two 
training at animal traction center there
 

81. 	 Sociologist submits report/recommendation regardin.
 

operation of water user associations uguc
 

82 



Date
 

August82.: unctional Literacy/Health monitor ends assignent 

Auguit83'. 	 2nd annual project evaluation 

84. 	 N'ew group of PCV animal traction specialists arrive,
 

departs and OHV animal traction specialists
old group 

September
return from training 


October
55. 	 R.-id construction program started again 


86. 	 Three more animal traction centers started at Oueles-

October
sebougou, Selefvugou and Keniegoud 


October
87. 	 Construction begun again on additional OHV warehouses 


Credit trainer to.Mali and trainiig program started 'November
88. 


89. 	 Report of intensive statistical program published,
 

recommendations for 82/83 season made, and TA
 
December
statistical expert completes assignment 


90. 	OHVblack.smich starts highest Level forgeron
 
traini g program 	 December
 

91. 	Dry-season training program of OV agents and farmers
 

at polder begins again, following polder harvei- December
 

Additional snare oarts Zor road construction
92. 
Januar7 1982
equipment ordered 

- ersonnel admin. specialist 93. 	 TA/Team member 

(2 mo.) 	 Februarycommences assignment 

February
94. 	 Study commenced by Genie Rural of 6 remaining polders 

95. 	 Detailed work plans drafted for extenston/demonstration 
" Februaryprogram at on-farm/village level 

96. New group of 	PCV's arrive to continue this extension 
March
 program 

:'97. 'lew statistical gathering program commences, using 
April
recommendations of TA statistical expert 


Plots selected for new extension-demonstration program
98. 
 Aprilat village/on-farm level 


April_
99. 	 Additional changes in credit system made with 82/83camp 


Study completed by Genie Rural of additionalpolders. !ay
100. 


,..107. 



Date 

101. Dry-season instructions at polder in rice cultivationi 
of OEV encadreurs ends May 

102. Materials distributed for village demonstration plots 
and plots laid out May 

103. Water management engineer (short-term) arrives for final 
tour; polder prepared for plainting and deep plowing 
for wild rice eradication done May 

104. Village demonstration plots planted June 

105. Polder planted June 

106. Road construction program stopped for rainy season June 

107. Animal traction expert terminates assignment June 

108. Third annual project evaluation undertaken August 

109. TA credit specialist and financial adv. end assignments August 

110. Rice production specialist and water management specialist 
end assigiments Septembei 

111. Final phase of road/trail contruction program begun October 

112. Last (eighth) animal traction center established - at 
Kourouba October 

113. Village level demonstration plots harvested and results 
made known November 

114. Polder harvested November 

115. Annual animal vaccination program commenced December 

116, Dry-season training in rice production at polder commenced December 

.17. TA/crop agronomist terminates assignment February 1983 

118.: Detailed plans for on-farm!village level demonstration! 
extension program laid out,concentrating on east side 
of Niger River March 

119. Dry-season instructions in rice production at polder euc April 

120 



Date 

120, Demonstration plots laid out and materials delivered My 

121. Polder plowed for wild rice eradication and prepared 
for planting MAy 

122. Road/trail construction program completed and maintenance 
brigade formed of villagers rune2 

123. Village level domsoutratioU plots planted June 

124. Polder planted June 

125. Team leader submits final report to USAID and completes 
assignment June 

126. Fourth annual evaluation of project August 

127. Project ends first five year phase Seotember 



Annex A7
 

PROCUREMENT PLAN
 

1, Responsible Agency
 

All procurent under this Development Grant will be the
 

responsibility of and conducted by the OPERATION HAUTE VALLEE, an
 

entity within the Rural Development structure of the Government of
 

Mali (GOM). Upon acceptance of the Procurement Plan and its inclusion
 

in the Project Paper, OPERATION HAUTE VALLEE will designate the
 

official(s) responsible for rrocuremeni actions and the office which
 

will coordinate and control procurement documentation.
 

2. Equipment/CommoditY Lis..
 

The items listed under this heading are those that represent the
 

general needs of the project over its five (5)year life span. More
 

exact details and specifications wiil be furnished in the Project
 

implementation Orders/Commodities (Pio/C's), which will be issued to.
 

enact procuremint.
 

A. 	Vehicles for transportation of Project Personnel/Commodities
 

$320,00
20 Ea Utility Vehicles, 4-wheel drive 

81,000
162 Ea Mobylettes 


24 Motorcycles 24,000
 
1 Ea Truck, Pick-Up; 1/2 ton 10,000
 
5 Ea 10-ton trucks 125,00
 

Spare parts for the above, 9548OQ
 

axcept mobylettes, 20% $655,800
 

al
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MALI OHV PROJECT
 

ZQUIPKENT REQUIREMENTS FOR ROADWAY CONSTRUCTION AND MAINTENAN4CE PROGRAM 

B. Construction Equipment
 

Item I Quantity 	 Descriptio Co81 

1. 2 Bulldozers (CAT D-6D or equal) 	 200,000 

2. 2 Motorgraders (CAT 14-G or equal) 170,000 

3, 1 Wheeled Loader (CAT 920 or equal) 65,000 

4, 2 Wheeled Scrapers, elevating (CAT 613 
or equal) 170,000 

5 1 Disc plow (Rome 10 x 36 or equal) 16,000 

6; 1 Compactor, pneumatic, self-propelled 
(Hyster 530A or equal) 10/12T 	 30,090
 

7 	 5. Dump trucks, 5 yd3 capacity, diesel
 
30,000 GVW 150,000
 

8 	 . 3.' Water trucks, 4.5 m3 capacity with 
pumps (1200 gals), Diesel, 30,000 GVW 90,000. 

9 3 Water tanks, skid mounted 
(loca fabrication) 2000 io 3,300 

10 1 Mechanic's pickup truck, 1 ton Payload
 
capacity, 4 x 4, with tools, 6200
 
GVW Mn (see attached list) Diesel 20,000
 

11 2 1 ton Payload pickup, 6200 GVW Min,
 
4x4, 4 w/drive, Diesel, w/trailer hitch 18,000.
 

12 1 Concrete Mixer 12S (340 1.) 5,000
 

-.13 10 Wheel barrows, heavy duty 1,000
 
.14, 2 Water pump, 2" intake, gas driven,
 

with hoses, screened intake, etc. 2,000
 
15 l..lot Survey equipment (see attached list) 6,000
 
16 1 Fuel/lub truck, Diesel, 30,000 WVW 30,000
 

17. 	 2 Fuel tanks, skid mounted, 5000 1.
 
(local fabrication) 5,000
 

18 1 Tanker (1500 gal) truck, Diesel,
 
30,000 GVW '30,000
 

19 1 Low bed (30 T) tractor/trailer, Diesel 45,000
 
20 2 6T trailer vans (23'L) 8,400
 

5 10 man tents 	 5,00021 
22 1 15 kv generators, Diesel with cables 

and lightening 10,000 
Sub-toLal 1,079,700 

Spare parts for items 1-4 with
 
delivery plus 5-year contract for 25%.. 242,0Q
 

23 


Spare parts for remainder of vehicles.
 
20Z .82,800
 



item # Quantity 'Description 	 Cost 

Rationale for 40Z spare 	parts on
 
items 1-4 - their estimated life
 
according to Travaux Publics. is
 
10 yrs, but spare parts 	during
 
period far exceeds 20%.
 

24., 	 Shop Equipment (and preparation
 
of maintenance facilities) 40,000
 

25. 	 Pickup truck for survey york 10,000 

Total 	 '"L54,500 

C. Maintenance Equipment
 

1. 2 Motor graders - 12 G - CAT 	 50,000 
2. 	 2 Tow type water tanks 600 gal
 

(2000 1) 8,000
 
3. 	 2 Water pump, 2" intake v,/",r 

and screened intakes 2,0oo 
4. 	 2 Dump trucks, Diese.1 (5 yds) 

30,000 GVW 60,000 
50 	 :;2 Tractor (Industrial)
 

v/attachments - 65 HP 35,000
 
6. 	 2 Wobble wheel tyred rollers, 

6-8 tons, w/trailer 20,000 
1, 	 2 1 T payload 4-wheel drive Diesel
 

pickup, v/trailer hitch 18000
 

Sub-total 	 293,000
 

8. 	 Spare parts, insurance and freight
 
20Z . 58.600
 

351,600
Total 


say 352,000 



. -


D, Asricultural Equipment 

3 Ea Tractors, farm; 185 HP $54,000 
3 Ea Scrapers; u/v farm tractor 18,000 
3 Ea Plows, farm; u/w farm tractor 36,000 
3 Ea Disc Harrow; u/v farm tractor 36,000 

36,0003 Ea Trailers, farm; u/w farm tracto 
12,000
:1 Ea Land Plane, 20' 

13 Ea Diesel Pumps, 4 HP 31,200 

Soare parts for Tractor parts, 20 
qpare parts for remaindev, 10% 

Sub-Total $252.200
 

1 Ea Rice .ill, complete $15,000
 
1,000
1 La Hamer 'Kill 


40 Ea Foot Pedel Rice Threshers 12,000
 
3,000
50 Ea Sprayers, portable, backpack 

4,000
20 Ea Multiple cultivators 

2,4o
20 TM Plows 

1,500
20 Harrows 

4,000
40 Ea Rotary Weeders 

9,000
60 Ea Line Seeders 


Miscellaneous Farm Implements..?:. 15,000 

-TOTAL, S309,780 

. GeneraL. Couoditis 

7 La Radio Sets; w/genarators 077,000 
8 Animal Traction school equipment & *,O000 
.0 Sets Office Furniture/Equipment (headquarters) 70,000 

16 Setcv Office Furniture (OH field offices) 24,000 
4 hand operated fork lifts(for OHV's 4 "sector" offices). 4,00 
- Miscellaneous demonstration materials 15,COO 
- Blacksmith shop equipmenr and hand tools 12,000 
- 'Welders (8, for the animal traction centers) 16,000 
- Field Test Equipment; soil augers, PH meters 7,000 
- 200 Blackboards 6,000 
- 1000 Lamps (kerosene) 5,500 
- 200 Radios (battery operated) 8,000 
- 12 Typevriters 8,000 
-4 Mimeograph mAchines 2,800 
- Pens (2/student/yr.) 10,400 
- 1,850 boxes chalk r3,200 
- 17,700 Notebooks (1/student/yr.) 17,700 

- Other funct. lit. material 17,200 
- Health progTam materials, equipment supplies 44,000 *. 
- Auto garage equipment (see p. 146 for detailed List) 15,O00 
- Furniture for 2 existing guest house of OHV, 15.00e) 

TOTAL S 419,000
 



T. Pharmaceuticals and Medical Supplies
 

--	 Veturinary Supplies :-.....00"
 
TOTAL $20,000
 

G. Construction Materials/Supplies
 

-- Assorted Tools, Irrigation Activity 5.000
 

-- Materials, Irrigation Activity 5,000
 
Equipment and Comnodity List Total 10,00C
 

3. Source of Procurement
 

The source and origin of commodities being procured for this pfojecte

will be Code 941 countries and the recipient country except for motor
 

vehicles,, ocean shipping and fertilizers, and as"authorized under waiver
 

or exempted as shelf items purchased under sanctioned local currency procurement 

Motor',vehicles will be manufactured in the U.S.. 

suppliers of motor vehicles or earth moving equipment who bid
 

on the applicable sections of any project requirement, mu3t be
 

aware that they should have a service representative in Mali who can
 

assure the project of timely after-sales support. The local
 

representative must be able to provide warranty back-up,.start-up,
 

and check out checks, iparerepair :p:Arts support, and .adequate service:
 

and maintenance facilities.
 



.ates of Procurement 

Efforts wi1l be made to have cie ipediest deivery, to 

Mali of the following high-priority comoditi : 

10 Ea Utility Vehicles, 4-wheel drive 

. Ea Truck, pick-up; 1/2 ton 

e noct.ed of these proricies,The purchasing agency will 

them to 'tali within six (6)
and will be expec:ed to procure and deliver 

months after receipt of a PT0/C; if this delivery is not feasible, the 

agent must notify the Grantee and DIR/M.ali of his inability to meet 

the delivery date and recoend a more feasible and appropriate time. 

Item Procurement
5. Shelf 

items having their origin in Code 941 countries
 
Imported shelf 


except for the limitation on 
can be purchased without restriction, 


for local procurement.
the total amount available 

Shelf items having their origin in the Geographic 
Code 899
 

also Code 941 countries) are eligible
countries (that are not 


the unit cost does not

for local cost financing if 


exceed $2,500 'and the total of such financing does not exceed 10Z of the
 

whichever is higher. Comodities
 
total local costs financed by AD or $10,000, 

.mined, produced, oe assembled in .ali are available 
for purchase without
 

procurement

restriction, except for the limitation upon the total 

value of local 

established in the Agreement. 

Procurement of imported shelf items shall conform to good commrcial 

practices, shall be at reasonable prices, and shall be consistent 
with local 

the project must 
laws and practices. A supplier furnishing shelf items for 

the comodity sold,
provide a statement attesting to the source and origin of 

The Mission Director, in turn, must attest that the price 
being paid is a
 

reasonable one.
 



6. Local Currency Procurement
 

Local currency authorization is required to purchase the following:
 

20 Ea Multiple Cultivators, plows, harros 7,900
 
1 lot Survey equipment (waiver requested below) 6,000
 
8 Blacksmith shop equipment 16,000
 

8 Animal Traction Center Materials (not to be
 
purchased until arrival/advise of U.S. technician 40,000
 

1 1/2 ton pick-up truck (waiver request below) 10,000
 

Assorted tools and materials, Irrigation Activity 10,000
 

Road construction equipment spare parts (-portion
 
of heavy equipment purchased during construction,
 
as needs arise) 151,000
 

Shelf items 80,000
 

TOTAL . $320,900
c6 * e 

7. Waivers
 

A.' A waiver of the maximum authorized amount for shelf'item 

procurement is requested, to raise thelimit from $2,500 to' 6,000 per waivgr 

unit, for road construction and maintenance spare partssand survey.equip

ment only. 

Justification
 

This waiver is needed to allow the grantee to prccure
 

repair parts for heavy equipment on the local market, for Code 935
 

imports as shelf items are most often above $2,500 when appl.icable
 

to earth moving vehicles and tracked equipment. Buying theiie items
 

in the U.S. and having them shipped to Mali can and has cautsed
 

serious delays in project implementation. High cost repair parts are
 

often available from the local distributors, and the'raisini of the llmtt
 



to $6,000 per transaction will permit local acquisitiout of needed
 

parts and show a decline in heavy equipment down-time. A waiver is i
 

requested f'.r survey equipment needed immediately in project year on4.
 

B. A waiver to permit purchases of 162 mobylettes ($81,000)
 

manufactured in Code 941 countries is requested.
 

Justification:
 

This waiver approval is needed to permit the ,?urchase of
 

mobylectes, a very common means of public conveyance and required in
 

almost every segment of the project as transportation for project
 

personnel. None of the U.S. manufacturers of mobylettes is represented
 

in West Africa, and none of them currently export. Mobylettes
 

manufactured in Taiwan are available through an Abidjan distributor
 

and will most likely be purchased, although other 941 country
 

manufacturers will be eligible. Repair parts are available in Mali,
 

and maintenance can be performed by relatively unskilled personnel,
 

C. A waiver of the source restriction to permit procurement of one 1/2
 

ton pick-up truck from Code 935 sources is requested.
 

Justification: The waiver approval to permit the local purchase of one
 

half-ton pick-up is needed to allow design work on the roads to
 

commence as soon as possible. Construction of the roads is to 

commence at the beginning of PY2, and starting about 9 months prior
 

thereto , design of the roads by Travaux Publics is required. it 

there is no pick-up available for survey work in the Haute Vallee, there wil 

be no way that these roads can be surveyed in detail, which means there
 

will be delays. In short, construction on the roads will be held-up
 

because of delay in starting the design process, and this will cause the
 

4-year construction program in turn to continue beyond project life.
 



,D. A-w iver In requested to permit proprietary procurement of 

the following construction equipment frm the Caterpillar Tractor 

Compay, Peoria, Illinosis 

U/P: S 85,000 T/P: $170,000
2 Ea Wheeled Scrapers, CAT 613 

1 Ea Wheeled Loader, CAT 920 U/P: $ 65,000 T/P: 65,000
 

2 Ea Motc: Graders; 120 HP 2/scarifiers, U/P: $ 85,000 T/P: 170,000
 
CAT 14-G
 

2 Ea Bulldozers; 140 UP w/ripper, CAT 6D D/P: $100,000 T/P: 200,000
 

-- Repair/maintenance parts 'for above
 
245,000
items (40%) 


U/P: $ 75,000 T/P: 150,000
2 Ea Motor graders, CAT 	12 G 
.30,000
spare parts (20%) 

TOTAL 1,027,0CX6 

Justificat ion:
 

Procurement of the Caterpillar equipment and parts would 'be 
in
 

efforts to standardize cv, Caterpillar
keeping with te %.ission's past 


in order to
 
equipment when required 	for project 

implementation in Ma:.i, 


leseen the difficulty in 	properly maintaining 
earth moving and
 

With only Cattrpillar parts to stock,
construction equipment. 


inventory levels and costs are decreased; Darts cemmonality is paramount.
 

and uaintenance personnel are more efficient in prevertive as well as
 

corrective maintenance procedures. Caterpillar has an Excellent
 

support ptogram in West Africa, and a well-stocked and capable 
repair
 

It would be in the project's interest to
 facility in Bamako, Mali. 


permit the proprietary procurement be directed to Caterpillar rather
 

than to another American manufacturer.
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8. Paymeut 

In view of the high dollar value of the procurement 'in the United 

States, it is oxpected that a procurenent services contract for ccmmoditits 

only will be negotiated with the Afro-American Purchasing Center (AAPC) 

Payment for services rendered will
One World Trade Center, NY, NY 10048. 

be made by the Direct Letter of Coumitment method; upon receipt of the 

to AAPC initiatePI0/C in AID/W 'SER/FM/BFD), the Letter will be sent to 


When AAPC has completed its purchasing actions, documents
procurement. 


will be presented to the AID Controller's office in New York for payment.
 

For local procurement payments, docunentation will be presented.to
 

the USAID/Bamako Controller; mission payment policies will be followed.
 

9• Deliver! 

All project commodities imported into Mali will be shipped on the 

basis of CIF, Bamako. Suppliers will provide all risk marine insurance 

amount of 120% of the CIF cost of the commodities and similarin the 

AID's markig requirements for overseas
insurance for inland freight. 


shipments will be enforced by AAPC.
 

0ecaipt and Utilization 

The Grantee is responsible for the proper reception and 

clearances of incoming project commodities, with the assistance of 

the DIR/Mali staff. Inspections of incoming shipments =ust be made, 

and reciving documents shall be annotated wira comments on evident
 

damaes/losses.
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Reports of damages/losses must be made promptly; if incoming cargo 

has been procured in the United States, AAPC must be notified by
 

telegram of the extent of the damages/losses so that AAPC can rle a
 

"notice to file a claim" against the ocean carrier or freight forwarder(s 

involved. Once AAPC has filed its notice, the carrier must await the 

filing and adjudication of the claim; this permits the Grantee and DIR/
 

Mali personnel to acquire more information and particulars about this 

claiM. In most cases where damages or losses are noted, a picture of 

the broken box or damaged crate or crushed vehicle roof is the best 

possible evidence that can be presented. Receiving documents, properly 

annoted, are valuable; if damages or losses are not noted on the 

documeuts, however, there would be little or no possibility of having a
 

claim settled.
 

Grantees are required to put into project use all-commodities
 

procured for the project within one(l) year of recepit; the local
 

AM representative (DIR/Mali) will inspect the Grantee',s utilization
 

reports as a matter of courz;e.
 

AF/
 



11. PROCUREMENT SCHEDULr. 

Schedule supposes tl.At preliminary work on procurement actions 

can begin immediately. Target dates are keyed to date of the signing
 

of the grant.
 

TARGE'T DATE ACTION TO BE TAKEN
 

* 15 days PI0/C's prepared for procurements not
 
requiring conditions precedent (CP).
 

* 30 days Designate and appoint Procurement Services 
Agent (PSA).
 

Procurement of local source items begins.
 

* 45 days PIO/C's prepared with Mission Assistance
 

90 days Input of P1O/C's to PSA.
 

* 90-239 days Procurement and shipment. 

* 240-270 days Arrival of commodities at West African ports.
 

+ 270-365 days Arrival of commodities at Bamako, Mali.: 



PROJECT INPUTS AND OUTPUTS 	 ( 

.	 Animal Traction Centers
 

A. 	 Inputs
 

'(1) Technical Assistance
 

.a. Lon-Term 

1 Animal Traction Specialist 36 PH 

1 Cereal Crop Specialist 36 PH 

L6PCV's 	 (2 years.- groups coming to Mali 7.8.PH 
in P! 2 and PY 4) 

b. 	Short-Term
 

8 PHShort-term consultants on call. 

(2) 	 -Comodites 

i. 	 Equipment 

Forgeron equipment, including welders, yokes
 

ropes, plows, seeders, multicultivators,
 
desks, ate., 8 water pumps (4 EP); field test equfp

ment (soil augers, etc.)
 
b. 	Vehicles 

11 Four-wheel drive utility vehicles 

8 Mobylettes (for SB agents at centers) 

24 Motorcycles (for 16 PCV's and 8 ZI heads) 

C. 	 Xb)emeous Farm Imolements/Materials 

Seeds, fertilizers, feeds, insecticides, 

land wire, cemnt, veterina7 supplies 

:3) Construction 

8 storage facilities
 

14) Training
 

a. 	 Lone-Term 

'24 	PM2 Crop Specialists 	 (NA),: 

b. 	Short-Term
 

12 	 Pm2 Extension Agents (A) 



r,
 

a. In-Countr' 100 PM 

d', Third-Country 

3 	 Animal Traction Specialists 9 PH 

6 PH1 OKV- sBlcmith/trainer 

(. Research Pund- for crop, implemut, oxen and wate= .asearch 

B. 	 OutPuts 

(1) 	 8 functiouing a traction. canters, each training 100 

oxem team. per year, and conducting basic research in oxen

drawn agricultural implements. 

(2) 	 8 blacksmiths attached to the animal traction centers,
 

modifying and re-designIng agricultural implements.
 

(3) 	 90 trained local bla;ksmiths and equipped with forgeron 

equipment provided on credit aking improved farm implements 

and spare parts. 

(4) A functioning crop research program. 

(5) 	 A functioning on-farmlvillage demonstration program providing
 

to both animal
technical assistance to farmers with respect 


traction and crops in general.
 

(6) An improved agricultural staff at 0KV capable 	 of conducting 

basic research in animal traction and food crops and of 

conducting an effective extension service. 

(7) 	 100 O field steff personnel complete in-courtry training
 

necessary to assume complete responsibility for operation
 

of program.
 

Ys 



II. Dancoumana Polder 

A. Inputs
 

(1) Teabadicl Assistance 

(a) Lona-term 

I Irrigated RLce Spcialist 36 Pf 

(b) Short-term 

1 Water MKragmaent Specialist 1. F( 
I Civil Zngineer (age road section) 

short-term cousugtauno call a PH 

(2) Comodities
 

(a) Equipment
 

5 diesel pumps (4HP)(for dry season irrigation for research at
 
the polder only)
 
3 tractors (185 HP) with attachments
 
40 foot pedal threshers, one hammer mill, one rice mill, 40 weeders
 
and 64 line seeders, 50 sprayers, and 20 plows, harrows and multiple
 
cultivators
 

(b) Tools
 
Shovels, machetes, pick mattocks, tamping rods, wheelbarrows, or carts
 
and assorted small tools for making form work, masonry, etc.
 

(c) Materials
 

Portland cement, culvert pipe, turnouts, steel slide gates and aggre
gate for concrete work. Also materials for conducting research
 
during dry season including fertilizers, seeds, insecticides apd
 
tools.
 

(3) Training
 

(a) Long-term
 

1 Engineer, post graduate level (A) 4PMA 

3 Rice Production Specialists (NA) 18 PM 

(b) Short-term
 

2 Technical Specialists totaling six months
 
observation work/study with U.S. Bureau of
 
Reclamations, Denver, or third country 6PM
 

Other short-term training (third country) 8 PM
 

(c) In-country( training at the polder) 100 PM 

R m
(4) Studies - mninq pnla tv (PY 4 



B. Outputs 

(1) A functioning irrigation system within a 640 polder which-includes the
 
physical infrastructure necessary for effective water control, and
 
highly productive irrigated rice production therein.
 

(2) Improved water-use efficiency, resulting from:
 
- smaller paddies (maximum .5 hectares) 
- ground leveling, and
 
- effective water control
 

(3) 	 Acadre of technicians capable of providing: 
technical support to the operation of the irrigation system, and-

to the 	water-users association.- extension services 

1-I-.- Credit Program 

A. Inputs 

(1) Technical Assistance 

(a) Lonq-Term" 42 PHI Credt/implement Supply Advisor 

(b) 	 Sort-Term 

2PH-
I Credit Trainer (2 months) 

(2) Loan Capital (#1,300,000) 

(3) Comwdities 

2 Utilit7 vehicles (4-,whsel drive)
 
Veterinary supplies
 

._5?..
(4) Studies/Credit System design 

(5) Training 

(a) Loug-Term 24 PH 
I Agricultural Credit (a) 

(b) Short-Term 
30 PM5 Supervised Credit (na) 


in-service supervised credit seminars;7. 0 PM
 

(6) Coutsruceiou (4 warehouses) 



credit system and loan fund established and functioning in an
(1) 	 A ne 
economically viable manner. 

in OUV to meet growing dezands for ferti:-ze.s/(2) 	 An expanded storage caplcity 

IlWments.
 

(3) 	An admin scratively strengthened and improved ORV staff and field agents 
kay perronnel trained"responsible for executing the credit system, with 


abroad and in-country.
 

IV. 	Functional Literacy
 

A. Inputs
 

(1) Technical Assistance
 

(2) Training
 

Third Country (probably Nalmey)
 

1 V-DNAFTA agent 

3 PH1 Technical Advisor 

24 1
12 IT agents 

includes retraining
200 CAF instructors (1/3 of this 
months after initial trainof instructors 18 

12P
i1ag) 


(3) 	Commodities (this commodity list is based in large
 

part on OACV's existing budget modified :o the
 
m terms of agents and centers)
OV progra in 

1 4-heel drive vehicla
 

12 Kobylettes
 

12 Limographs
 

12 Sets of Office Equipment'.(desk, 2 chairs, filing 
cabinet
 

small metal case & table) 

*12 Typeriters
 

1,2 hand calculators
 



4 had-operated simotraph machines (one for each "secteur-) 

4 cawar plus film, and 4 battery operated cassettes 

200 3taery operated radios ($8,000) 

x 200 =$5,500)"
1,000 small kerosene lamps ($.50/tamp x 5/cencer 


200 blackboards
 

CAY materials (chalk, pos, nocebooks, and broc ures).
 

Desks, leaps, chairs (a 100Z village contribution)
 

Stencils
 

Paper 

(4). Coustruccion - - 200 CAF buildings (a '00? village :oucribuclon) 

(5) 	 Fnds ($20,000) - $100 for each CAP as a start-up fund for
 
v'l~ae/CAF agricultural plots (similar to type to
 
those sponsored vet7 successfully La QACV program)
 

(6) Studies
 

-Annul Evaluatio 

!BO 0utpucs 

(1) 12 ZA agents will be t.ained and equipped and iving p ofessioua 

guidance and supervision to 200 CAlO'; 

(2) 8,000 villagers/farmers/hdmen will become f ctinally*Uterse; 

(3) 200 CAY's will be constructed/provided by almost in equal 

number of vill"age*, equipped and operating, and at east 50 of these '-l 

have clasoes for -omen only; 

(4) At least 150 CA's wiLl have moved into the post licera4y stage, 

rraining vilIslers beyond the level of mere functional litetacy; and 

(5) 200 CAY's -will hm group-run agricultural plots every year, 

financed by a self-vuscaLnng 1100 fund, with any profits above this 

being used to defray village operating expeases of the CA?'. 



Roads 

A. Inputs
 

(1)Special Study -- Road/OHV Financial Study.(3PM) 

(2)Technical Assistance
 
1 Equipment Specialist (maintenance) 24 pm
 

1.Construction Engineer 18 pm 
1 REDSO Engineer, TDY - 4PM, and 1 short-term civil engineer - 10 PM 

(3) Comodities,
 

Consmcruc tion equipment:
 

2 Bulldozers, CAT D-60 

2 atorgraders, CAT 120G
 

I Wheeled loader, CAT 920
 

2 Wheeled scraper4 elevating, CAT 613
 

1 Disc plow, Rome lOx36 

1 Compactor, pneumatic self-propelled, Hyster 530A 

3 
4 Dump truck., 6 yd capacity 

2 Water trucks, 10 m3 capacit7 with pumps 

skid mounted (local fabricated) 2000 1.3 Water tuks 

1 Kechanic's pickup truck, 1 ton capacity, 4 x 4, with tools
 

2 Hal!-ton pickup trucks, 2 x 4 with li±.ted slip di-lf.'
 

1 Concrete ixar 125 (340 L)
 

10 Wheel barrows, heavy duty.
 

driven,ith hoses,' screened:,I Water pump, 2" intake, gas 

Intake, etc.
 

1 Lot survey equipment
 

1 Fuel tank, skid mounted, 5000 l.
 

(4) CoUsr.uc tion/Meintenance
 

203 ks of link roads and 195 ks Of access trails
 

J'g~/7t~ 
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(1) 	 203 km of improved link roads and 195 km of improved access trails 

(2) 	 Road construction/uaintenance brigade equipped and funccionini 
under auspices of Travaux Publics. 

Vi. 	 institutional Support for Oily
 

',Inputs
 

(1) 	Technical Assistance 

a. Long-Tem 

I Administrative advisor (team leader) 48 PH4 

1 Financial 'Maamant advisor 30 124, 
I Agricultural Supply/Credit Menagement adviso 

(under credit section) 
2 KT mechanics (2 years each) .48
F.4 

b, Short-Term
 

1 ASgIcultural economist 
 4'.%!
 

Agricultural Statistics advisogs, on call-. 24,.p 

1 Personnel Admin. advisor 2PH 
I)

Short-term consultants on call, including 6-mo 
 tl PM 
sociologist and 3 mo. mchanic 

(2) 	Commodities
 

3 can-ton trucks, and 1 half-ton pick-up 

122 zobylettes 

7 short wave radios and ganerators,. and 4 hand.operkted 

fork 	lifts5 jeap-type 4-wheel drive vehicles --

Garage equipment, including an assort=ant of tools 

Furniihings for two guest houses
 

40 	 sets of off ica equipment for the new headquarters
and 16 sets for OUT field of f ices in 8 villages 

(1) 	Ocher technical support necessary for the project will be solicited

from the centrally funded service contracts of the Develooment

Services Bureau, AID/washington. These services include; seed
 
ultiplication, seed technologies. 2rain stornae- f._
 



(3) Tann 

a. Long-TeC3 US. or Third LuntT

1 c ageri t (A) ,12 . 

1 AS1ricultural Statistics 

2 Finance 

1 Agricultural Exteusion (NA) 1 

b. Short-Tarm 
4 Make ting/Kgnagement/Exteus& 12 14 ~ ~ 

C. n-countzz 

courses and seminars g.ven 
by expatriate e4perts 

,.:.
 
and OV counterparts on subjects related to 


ijob reSponsibilit± 


L4)_ Constuctonl 

I Headquarters 

6 Field Offices (155 sq.:meters). 

line survey and, annual- project'evaluation)
(5) Contracted studies (base 

B. 	 Outputs 

to collect, analyze and'reportimproved capacitT in ZER(1) 	 An 

crop forecasts, land use 
data and to specifically makeagricultural 

surveys, agricultural production assessments, 
etc; 

(2) A trained statistical ecouomic-planIng 
collection/evaluacion
 

staff in 0EV;' 
staffand improved 0KV with key 

(3) 	 An adml"Istratively strengthened 

-sarkat n8
finance, agricultural extension,

members trained in management, 

and project evaluation;and.,program planning 

for delivering agricultura.in 0KV
(4) An improved trucking capacity 

suppUes and marketing produce; 

(5) Xpanded in-field office space; 

out of its own headquarters building.(6) 0KV operating 



Annex A-9
 
Table 1
 

Ag icultural Productivity and Production in Haute Vallee 

CAoP MAXIMUM AVERAGE 
kg/ha 

Killet, 
?addy 
Peanuts 

sorghum 1,100 
2,000 
1,200 

700 
650 
700 

Cotton 1,500 1,000 

Tobacco 2,000 1,700 



Table 2 

Agricultural Production Haute Vallee 
1976/77 

CROP 

Millet/sorghum 

corn 

paddy rice 

peanuts 

cotton 

tobacco 

-TONS 

32 000 

7,000 

6,800 

8,894 

2,976 

450 

totl 57,133 
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Table 3 

Maketing in the Haute Vallee 

(1976/1977)
 

MARETrNG. MUUCETING. THROUCa OFFICiAL 
CH.ANELS
 

As %of As %of As % of total 
Total (T Production Production marketing--L 


Millet/sorghum/orn 7,4O0 20% 3% 15% 

Rie 2,740 40% 9% 22%
 

Pealuts 6,225 70% 25% 38%
 

80%
Cotton 2,950 99% 79% 


Tobacco 448 99% 99% 99%
 

SOURCEs GRM and Offv statistics, plus Mission estimates.
 



"TECHNICAL SECTION
 

IRRIGATION 

Foreword
 

The PRP recommended the rehabilitation of the 640 hectare irrigation
 

formation of a water-users association
rice polder at Bancoumana and &,e 


take over some of the maintenance and operations. The Interim Report
to 

recommended an increased level of irrigation development 
in the Project
 

initial starts in two, Bancoumana
 to all seven polders in the area with 

the former suitable tor irrigated rice, the latter only 
for deep

and Krina -


Variety trials in Mali and elsewhere suggest that an intensive
 water rice. 


deepwater rice production campaign would not produce the 
high yields
 

possible (3 tons/ha. and more) from irrigated paddy rice. 
Moreover, AID
 

is already involved in deep water paddy rice production 
in Action Riz
 

Finally, the Bancoumana polder rehabilitation will 
take 2-3 years;


5orgho. 


0HV capacity to do more than one polder, initially, might over-stretch
 so 


its capacity. So the decision has been made to leave these polders to 
the
 

project's second 5-year period.
 

A review of Mali's five year plan indicates that even 
though highly
 

ambitious targets are established for new irrigation 
development, the
 

to operation and maintenance.
 most consistently mentioned problem pertains 


For this reason, an anthropological/sociological 
team with two years
 

(after those on the PP team) to
 
living experience in Mali was sent out 


ways to assure farmer cooperation in water control;
explore potential 


their recommendations have been incorporated into 
the design of
 

into this. whole questiongone
phis project. so considerable thought has 
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ae every effort possible made to ensure that the 	 irrigation system will 

the system of operationbe operated and maintained in good order and that 

fits well into the Malian social context.and maintenance is one which 

Finally, it should be pointed out from the beginning that the rehabilita

tion of the Bancoumana polder will involve no mechanical things such as
 

all the major equipment necessary to level the polder will be pumps, and 

tented from Genie Rural, which has agreed to do all the leveling needed
 

So no machinery purchase is required and no maintenance
on a contract basis. 


center needed. And, great encouragement will be given to the farmers via
 

level as much of the land as possible using
the animal traction program to 


scrapers dragged by work oxen so as (1). to reduce the cost to them of land 

levelin& and (2) more importantly, to P-'ure that farmers outside the polder 

are capable of doing the same without machinery.will see that they themselves 

Background
 

The 3ancoumana irrigation system is in a state of disrepai
r and has
 

not had regular, over-all maintenance for a number 	 of years, probably not 

since it was built 15 years ago. However, maintenance work is done by
 

soma farmaersto improve the flow of water in their 	own i=iediate lateral.
 



:The most seriously neglected part of the system is 'the drainage.
 

,Drains are nearly non-functional as a result of vegetative growth choking
 

the drainage ways. The canals and laterals are also in need of cleaning.
 

Some turnout gates are clogged or partially clogged and need attention.
 

Bridges and culverts are still in fair condition and do not require
 

major repairs.
 

The headworks dam on the Koba River needs some masonry repair as does
 

the main canal intake gate and some of the checks. The earch embankments
 

of the canals, laterals, and dikes have been eroded to varying degrees
 

and in some places almost removed. The greatest need on the earth carls
 

and laterals is the removal of silt, brush, weed growth and reshaping the
 

channels to the required size to allow water to flow freely and smoothly. 

The dikes need reinforcing in some places and reshaping of their tops 

and side slopes. 

Land within the polder is not level and bunded paddies are far too
 

lar;e to effect reasonable water appl.cation. he land must be graded and
 

the paddies rearranged if a reasonable level of water application efficienc?
 

is to be achieved. Even the best of farmers would have difficulty irrigating
 

these uneven, oversized paddies with any effective efficiency.
 

The operation and maintenance of this system is currently carried out
 

by one man from the Ministry of Rural Development's Rural Engineering
 

Department (RED) who lives in Bancoumana. He is not gn engineer nor would
 

he be a qualified water management tecanician. His designation is foreman
 

and he has had little training either in water distribution, system operation
 

and maintenance, or water use practices. There is no operation plan for
 

the system. The foreman is conscientious and well liked by the farmers,
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Poder still 	 operates at all (five other 
The fact chat Bancoumaena 

polders in OEV have been coqletely abandoned) could be -attributable 

to his attempts and personal interest. He will receive training. 

Trained irrigation and water use engineers have not been general4 

for advising far:iers on proper water usa practices. Theavailable 

low water use 	 efficiency (estimated in the 10% range) in the 

points up the 	need for vraining programs forBancoumana Polder area 

intensive education and extensica informationOHV technicians and 

for the participating farmers. 

a. 	folder Rehabilitation 

dike -dill be repaired and reconstructed, includingThe perimeter 


raising the crest level whae necessary to a level of 21 cm above
 

Crest width 3 meters with slide
the estimated 	100 year flood level. 


slopes of 2:1.
 

The PRP recomended a topographic study upon which to base tne
 

designs and cost estimates for rehabili:ating the ?oier iystem. 
1)
 

In the absence of the completed survey, the estimate of costs
 

for polder rehabilitation are derived frcm discussions with Genie Rural 

the survey and estimates from Genie Rural'sofficials involved in 


671 higher
October, 1976 proposal. The estimated costs herein are 


than the October 1976 estimates, and are much more realistic. Earth

work and structural repairs were initially computed at $100 per
 

hectare, but this appears to be much too low and is being raised 
to
 

This is broken down into 3 general categories:
$300 per hectare. 


(L) reinforcement, repair and reshaping of the perimeter Mike, (2)
 

repair and reconditioning of all gates, an d (3) cleaning and shaping
 

of canals.
 

(1) As of June 9, 1978, this study was about two-thirds couplete.
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Other elements of the proposal to be included in this project 

are: (4) extension of the irrigation project service area to an 

additional 100 hectares at $1,000 per hectare (this was initially 

calculated at $600/ha), (5) land leveing on selected farms to a 

total of 100 hectares of project land at $800 per hectare (double 

the original estimate), (6) deep plowing in two replication of 540 

hectares for wild rice rhizome elimination at $120 per hectare per 

.ploughing or $240 per hectare, (7) cleaning and extension of the
 

drainage system comprising an estimated $5,000 for the existing mai
 

drain, and (8) excavating of a drainage net at an estimated cost of
 

$4,000.
 

Cost Detail for Polder Rehabilitation 

(1, 2,; 3) Rehabilitatiou of dikes, gates, canals 
650 ha x $300/ha 

-

S195,000 

(4) New Project  100 ha x $1,000/ha $100,o00 

(5) Land Leveling  100 x $800/ha S 80,000 

(6) Deep Plowing  540 x 240 $129,600 

'(7) 

(8) 

Clearing Main Drain 

Collector Drains - 3,000 X at $1 

S .5,000 

S 4,000 

(9) Field Drainage Net on 540 ha at $40 $ 21,600., 

(10) Project Maintenance Causeways 
at 1.50 

9,300 X 
$ 14,000 

Total Rehab Cost $549,200 

Minus half cost of land leveling to be paid
 
by farmers themselves, with the use of
 
project's credit fund $ 40,000
 

Contingencies (15%) $509,200
 

Engineering $ 57,000
 

TOTAL $642,580
 



This activity will rehabilitate physical components of the 

irrigation polder so that an efficient water delivery system will 

be in place. The project further provides for an operation and 

maintenance program wherein water user organizations will be 

formed and lead farmers trained,in the management and maintenance 

of the system. Expatriate technical assistance is provided to 

supply necessary expertise in modern methods of water management 

and improvet! rice cultivation. A training program for GRXN/OHV 

staff members which provides for both in-country training and
 

training abroad will be established. .Moreover,a farmer education
 

element will be added as part of the on-the-job-training of
 

extension staff.
 

b. Polder layout, water management and weed control
 

In the current situation land is allocated within the
 

Polder to families on the basis of one hectare per worki.ng member
 
t 

of the family. There are 160 land assignments covering, at present,
 

540 hectares or an average of about 3.35 hectares per family
 

of irrigated land. ln many instances the entire holding is
 

bunded into a single paddy. The average paddy size is, however,
 

2 hectares. Given the unevenest of the land surface in micro

relief, it is extremely difficult to apply water with an acceptable
 

level of accuea'y. The water supply in the main canal during
 

the rice growing season is 3 cubic meters per second. CofSidering
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a generous allowance of 1.5 liters per second per hectare from the
 

canal there is sufficient water to irrigate 2,000 hectares,
 

provided reasonably good irrigation practices are followed and
 

the supply from the Koba River remains steady. It has been
 

indicated that the c.oba River runs up to 5 cumecs during the
 

wet season and the Polder's main camal only draws 3 cumecs from
 

the intake gate at the headworks.
 

In view of the magnitude of investment indicated below
 

it is necessary to devise a way to upgrade the efficiency of
 

water application to the rice crop after the receipt of water
 

delivery to the farm unit. The on-farm infrastructural
 

requirements for achieving higher overall water efficiencies
 

are level land, manageable sizea paddies or check basins,
 

well formed bunds with small spillways for regulating depth
 

of water in the paddy, and a good on-farm and collector drain
 

system of water disposal. Also critical in the Bancoumana
 

Project is the elimination of wild rice infestation. This
 

must be done otherwise the expected benefits will fall far:
 

short of predictions. The rhizomes of the wild rice plants
 

are rooted as deep as 25 to 30 centimeters (10 to 12 inches)
 

Tostart control it is planned to deep plow to expose the
 

roots to the sun during the dry season. Implications 

of the wild rice are that (1) heavy equipment will be 

requirad, (2) the deep plowing operation must bB replicatedi
 

1 



(3) the entire Polder area will have to be plowed, and (4) a weed 

control program during the rice growing season will have to be
 

established and enforced.
 

The plan is to level 100 hectares of the project area in PY 2, 

deep plow the entire infested area, re-arrange the paddy enclosures 

within each farm to a modular size of 0.5 hectares (the slope of the land 

within each bund 'will be leveled to a 0.10% slope and bund heights will 

be 40 centimeters with spillway control for regulating water le'.els 

to any desired depth of water or to permit complete drainage of the 

paddy. All land will be leveled using oxen and/or by Genie Rural, 

which has agreed to do all the leveling work if necessary, using its 

own equipment. The concentration of effort using a complete package 

of practices, on-job techiician training, farmer training, and the 

U.S. technical assistance element will be applied first to this 100 

hectare area. The credit program will .rovide credit for agricultural 

inputs, the purchase of work oxen and implements, and the cost of land 

leveling in the polder. The credit program dill be flexible in that 

if for any reason a farmer's harvest is very poor, the loan repayment 

schedule can be restructured. 

Cost implications are taken from section II above and are generally: 

$40/ha for on-farm drainage, S400/ha for leveling and paddy re-arrangement 

To provide the polder farmers with a continual supply of capital 

reserve for their use in carrying out operation and maintenance of the 

,rrigation system and to reimburse OHV for operating expenses, the 

exis'ting Commission de Vulgarization will increase, initially, its 

levy to 100 kg per hectare. 



c. Operation and Maintenance
 

In most instances water diversion into canal7 and laterals is 

currently regualted by a Government appointed forman. Sometimes the 

farmers do it themselves. The main cause -of unequal water distribution 

in the project area Is the lack of measuring facilities, impaired 

functioning of turnouts and headgates, and uncontrolled openings in 

canal banks. There appears to be a iack of understanding and training 

in the principles of water use and management for operation of the
 

system vh'-ch further contributes to unequal distribution of water
 

over the project area. 

Present farm irTipation systems and methods of applying water
 

are haphazard. Consideration must be given not only to rehabilitating
 

the irrigation system but also to the operation and maintenance of
 

the diversion dam, main canals, lateral system and the drainage ways.
 

The nature of the headworks facilities consist±ng of the 
dan and"
 

the Intake gate together with the main canal and the Polder dike is such
 

as an overwhelming task to assume its
 that the farmer/water users view it 

operation and maintaeance. However, the supply laterals from .he 

can be operated andcanal and the interfield distribution channels
main 

themselves.
maintained by the vwter users 

One thing very clear is that full advantage should be taken of 

any existing village structures than can potentially be of assistance 

in ensuring good water management. Creating an entirely new structure
 

strucis, by nature, problematic in almost any situation, and existing 

tures usually Lave a certain logic appropriate to -tha social settinB. 
..




misting structures whlch should
At Suae'-o'a, there are thre 

fmily and its inherentof - the extendedbe taken full advantage 

the village council headed by the 
unit7 and exanded connections, 

village chief, and the "Ci.ssiou do Vulgarization" 
("Comission"). 

of 13 heads of family,
The village council in Bancoumana is composed 

by allthis council is popularly elected 
including the village chief; 


Most of these
f milies in the Bancoi-Ans area.
the heads of extended 

representatives have interests at the 
polder because chose who had 

the recipients of the plots 
influence were undoubtedly in large part 


the polder when it was originally distributed. 
Influence within

in 


this reason there
 
the community does not depend entirely on money; for 


What is clear is chat only
 are numerous poor farmers in the polder. 


a plot. As a result, the village
w.th some inafluence received
those 

council strongly :epresents the interests of the polder farmers. 

will impose certain condition 
When OhV rehabilitates the polder, it 

OHV should and will usa 
to which the polder farmers will have 

to agree. 


the village council to ennure that all 
a:eements are kept and that
 

all farmers comply with OEV directives, 
such as weeding for wild rice.
 

The village council is aTvery poverful body of elder family heads, and 

there is no group which approaches it for power even chough, like 

such a completely strong hold 
many village councils, it no longer has 


The latter has mori education and aspover the younger generation. 


village, such as
 
irations which extend beyond merely the 

family and 


no that the pblder "farmors and
is absolutely doubtearning cash. There 

will agree to ORV's conditionsthe polder, and"the village council want 



one of which will undoubtedly be that all produce marketed therefrom 

will have to be marketed through 0V. Rehabilitating thi polder 

gives OV this power, even though it presently hs no authority to 

any cereals in the area.- But it can be expected thatpurchase/mar;.at 

the polder farmers and village council will have a degree of healthy 

skepticism since the French have already tried to rehabilitate the 

polder and "failed completely. O will not use the council to do any 

work itself; rather, when orders are to be given or when those given
 

inform the village council and insist
have not been made, OV will so 

that the needed commands be given or complied with. 

with the village council via the0HV will continue dealing 

Commission. The Comission is a farmer/peasant organization that 

represents the farmers directly and not through the family 
heads as 

such. This commission exists in most villages and is composed 
of 7 

by the villagers. The Federation of Cooperatives
representatives elected 

uses this Coission to unite the farmers and get them to sell their 

used to r.n the polder; itCommissicncereals to the GMI. This same 

collected fees for its management and paid laborers 
to assist in upkeep.
 

Because of the polder's design defects, good water control was
 

So
 
Impossible, yields po9r, and so the polder 

went into disrepair. 

the Commission no longer collects fees from the farmers. 

can be very useful to 0HV in dealing with 
the 

This Commission 


village council. At present, OV channels its ideas/complaints through
 

addresses the
of this Commission, which iw turnthe representatives 

are represented in both organizationsvillage council. The polder farmers 
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so this channel of camunicatiom involves everyone (village leaders, 

-the GRM, polder farmers) and should be continued. Power and luthority-

Ue with the village council, but organizing the farmers is tomechiag 

the Comission has expertise in. Hence, ORV will obtain this 

Comnssion's cooperation in organizing the farmers into workable units.
 

MeetinSs will be-held by ORV with the polder farmers and the
 

Commission, OV's conditions clearly stated, and the farmers organized.
 

The -viLaecouncil will be called in and/or consulted whenever 

its authority/wisdom is needed. ORV agents will do the organizing 

and their numbers ac 3ancoumana will be temporarily increased &c the 

beginning of the project to do this. OH7Vs relations with the farmers 

are excellent and appear much better chan those of the 7ederation of 

Cooperatives. The farmers can be organized along two dif.erent patterns 

- i.e. family connections or 1y the land sered by one lateral supply 

line (caken from cha main canal), of which t;ere will be lseven. From 

a sociological viewpart, the farmers would best be 3rouped according 

to family :elationships, buc the arrangement of the lateral canals 

ibtro gly suggests chat farmers should be organized re thz seven canals. 

Fortunately, when the polder land was distributed, related families were 

given adjoining lands. Therefore, grouping farmers re canals will tend 

someto be supported by family units as well. This is crucial because 

families are undoubtedly at odds with each other; in such instances they 

should never be grouped together. For this reason, provision is made for 

a local sociologist to be at the polder at the begirning to ensure that 

farmers are grouped so as not to unIn2 un-cooperative families. 



the base through which OHV technicalThese associations will form 

assistance will be provided to the polder farmers. With these associa

tions, instructions can be given in group-fashion, rather than 

attempting to reach each farmer individually. These associations will 

be formed well before the beginning of the polder rehabilitation; 

and the CommissionOHV will meet regularly with both the %illagecouncil 

to utilize their force in compelling their formation and ensuring the 

cooperation of the farmers. 

will have three principal funct:ions: (1)These associations 

provide for the operation, maintenance and management of 
all irrigation 

one lateral supply line, from thewater distribution facilities under 

that lateral the outfall point of the
main canal turnout serving to 

drainage network into the main drainageway; (2) monitor all members' 

field practices to minimize cultural malpractices. (Itmakes 
little 

sense for one farmer to invest heavily in the elimination of 
wild rice 

only to be threateaed with renewed infestation by encroachment 
of weeds
 

from a neighboring field); and (3)monitor to assure that intar-f±eld
 

supply channels as well as portions of the inter-field drainage 
collection
 

networks are not interfered with through lack of maintenance 
or otherwise
 

deliberate interruption.
 

already accustomed to electionsVillagers in the Haute Vallie are 

both on the village council and the Commission. So requiring the
 
-

polder farmers to unite into water users assocfations 
and elect
 

representatives to fill certain roles conforms with.existing 
Malian 

The elected representatives of each association 
will be responsible

trvels. 




for all dealings with 0EV, the village council and the Commission. 

He will receive training in both water management and rice cultivation 

by 0EV agents. and wil bii responsible for controlling water distribu

tion and monitoring water use and field cultural practices. Finally,
 

and very importantly, these polder farmer representatives will be
 

paid by 0EV to ensure their full efforts. In thIs way, they will
 

become as much a part of OHV as a part of the polder !armors themselves
 

- but it will be the polder farmers who chose them. 

Adequate financing is critical for polder upkeep. Hence, 0EV 

will charge a fee of all polder farmers, by hectare. These fees will 

have to set high enough to cover all ORV's cost plus an additional 

amount for the associations themselves. It is suggested that this fee 

be 200 k& pad.y/ha ( .066% of a 3 ton/ha yield); this would produce 

4,140,000 .MF($9,000). If half were invested in an account for each
 

association, this would mean $642/year for each of the 7 associations.
 

$150 should be set aside "or each association representative. With
 

$492 remaining and at 350 .q/daylaborer, this would provide each
 

association with mono for 647 salaried labor days, which is more than
 

enough to ensure upkeep of each lateral canal, repairs, weeding of wild 

rice, etc. OHV will keep financial accounting with each of the seven 

associations. Fees collected from the polder will be invested in their 

accounts, and the association representatives will be made aware of their 

amounts. In short, there will be forced savings for polder upkeap, and 

each association will be able to use this money for whatpver purpose to 

ansure maintenance - whether paying for laborers or whatever. But the 



OEV ZER off ice at Bancoumana will guard these funds. From these polder 

fees OV will also pay the 7 association representatives as well. 

Each time OHV has periodic meetings with each association, the status 

of funds for the association vill be given. So OHV will act as a bank 

on which the polder farmers through these associations can draw. The
 

OEV office in Bancoumana already has a secretary who is fully capable
 

of handling this account.ng. 

In addition, part Gk the polder fee going to OHV itself will be
 

for work on the main canal as needed. As for the lateralused by OV 

canals, OHV will mandate uniform water user member contributions to an 

annual cleaning of the lateral system works. 

OHV will hire a watermaster who will control all facilities on 

the master or trunk line system. These consist of the diversion dam,
 

main canal intake gate, main canal, main drainageway and the protection
 

He will serve as the link between all the water user associations
dike. 


and the Commission. The watermaster will receive ,raining from and be
 

closely counseled and advised by the full time project superintendent
 

This project superin:endent
presently assigned by Genie Rural to OHV. 


will have overall supervisory responsibility for the project.and will be
 

He will supply all the surveys, designs and constructrained in the U.S. 


tion inspection activities to assure the systems maintenance and
 

preservation in accordance with GEM standards.
 

It is estimated that 40 to 50 percent of the work required for
 

rehabilitation of this project can be achieved by labor intensive
 

procedures. Manpower availability in the area should not be constraining
 

Isi
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'because much of the rehabilitation work, starting in January, will 

occur at the time when farmers have the least activity (January-April). 

If.manpower constraints should develop, they may be somewhat modified 

if wage payments are provided. Moreover, workers are accustomed ,to 

supervision and are clearly more productive when compensated with cash. 

Also, by working on the rehabilitation, local people learn more about 

their irrigation system, its parts, and even learn something about 

certain skills (masonry, simple farmwork, concrete work, etc.) But
 

20% of wages to polder farmers will be invested directly into the
 

water users accounts kept by 0EV to provide initial capitalization of
 

their operations and maintenance fund. After the initial capitalization,
 

the fund will be resupplied from QHV's polder fee so that a continuing
 

and viable association will be perpetuated.
 

d. Technical Soundness
 

The inputs included in this sub-project are namely: (1)technical
 

assistance (one rice production specialist, one water management
 

specialist, and one animal traction specialist) in the ntroduct.cn of
 

more modern techniques in water management, (2)training in irrigated
 

rice production as well as in on-farm irrigated agriculture, (3)
 

commodities such as tools and equipment for system rehabilitation, land
 

improvement and its preparation, and irr±gation system management, (!&)
 

a reinforced extension element, (5)on-farm demonstrations in improved
 

methods of rice culture, (6)an evaluation and review process which in
 

addition to providing project management with valuable management infor

mtion also measures the socio-economic indicators of impact on target 

beneficiaries. Surveys, detailed eaiineering designs and supervision of
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construction will be carried out by the Genie Rural design office.
 

The outputs will be: (1) increased yields of rice, of over
 

300%/ha, (2) improved water use efficiency, (3) farmer part±ip.acion in 

irrigation system operation and maintenance, (4) a better prepared 

technician base in 'xrlation and extension, and (5) a strengthened
 

organization of farmers capable of administering to their own common
 

problems.
 

The assessment of the project to be made during project evaluation
 

will indicate needs, if any, for modification of the input mix in the
 

third year of project implementation.
 

e. Equipment Use and Needs (Contract Services)
 

3 D-4 or equivalent tractors (not contract) - Jan 1 to May 1
 
1 D-6 or equivalent tractor 	 - Jan 1 to Jun 1
 

- Jan 1 to May 1
4 Wheatland Type Plows 

4 6m3 Capacity Wheeled Scrapers 	 - Feb 1 to Apr 1
 
1 Bund Former 	 - May 1 to Jun 1
 

- Feb 1 to May 1
1 Land Plane 


Tools Needed (Local Procurement)
 

40 Shovels
 
210 Hoe T.pe Shovels
 
40 Machetes
 
30 Pick Mattocks
 
20 Tamping Rods (Dames)
 
20 Wheel Barrows or Wheeled Carts
 
various small tools for making form work, masonry, etc.
 

Materials (Local Procurement)
 

50 Bags Portland Cement
 
30 - 1 meter x 1 meter diameter culvert pipe
 
30 - 1 r,,,-x 0,6 meter diameter culvertpipe 
30 - La::r-,l Turnouts 

2 L,' er long pipes with steel slide Uates
 

In - Cubic Meters aggregate for concrete work.
 

Estimated Cost - $5,000
 



e. Equipment Use and leeds (Contract Servisies) 

3 D-6 or equivalent tractors - Jan 1 to May 1
 
Jun 1
I D-6" " - Jan I to 


4 h atland Type Plows Jan I to May 1
 
4 6ml Capacity Wheeled Scrapers Feb 1 to Apr 1
 

1 Bund Former -May I to Jun 1
 
1 Land Plane 
 Feb I to May 1 

Tools Needed (Local Procurement) 

40 Shovels
 
210 Hoe Type Shovels 
40 Machetes
 
30 Pick .Hattocks
 
20 Tamping Rods (Dames)
 
20 Weel Barrows or Wheeled Carts 

various small tools for making form work, masonry, etc. 

Estimated Cost - $3,000 

Materials (Local Procurement)
 

50 Bags Portland Cement
 
30 - 1 meter X I xeter diameter culvert pipe
 
30 - 1 meter X 0.6 meter diameter culvert pipe
 
30 - Lateral Turnouts 

2 meter long pipes with steel slide Sates
10 - Cubic Meters aggregate for concrete work.
 

Estimated Cost - S5,OC0
 

f. Required Work
 

1. 	Deep Plowing for Elimination of Wild Rice 530 Ha.
 
Repuires D-6 w/Wheatland Plow2 6,000 m/hr
 
2 meter width plow - 12,000 m /hr or 1.2 ha/hr
 
Using 45 min/hr 8 hr day - 6 hr/day effective
 
6 X 1.2 ha/day 531 ha t 7.2 - 74 days @ 6 days/week 12 1i2 weeks
 

Need 2 D-6 size Tractor/Wheatland Plows (from Jan to June 1979
 
or 4 Ear 2 mo.)
 

2. A. To sepair str,ctures - Estimated need
 
5 m concret,. or 25 bags cement, 5 m3 aggregate, 3 wheelbarrows,
 
6 shovels, 2 trowels.
 
3 man crew + mason & helper.
 

"B. To clear and reshape 2,500 meters main canal with ave.age x
section perimeter u 6 meters and depth of trim 15 cm or 0.15
 
X 6 = 0.90 m1/m
 
Estimated manpower capability 3 1.6 m3/day
 

'(i 



equired Work
Rf. 


1. 	 Deep ploAng for eliminuton of wild rice "540 ha.
 

Requires D-6 w/Wheatland Plow at A,000 m/hr
 

2 meter width plow - 12.00 m2/hr or 1.2 ha/hr
 

Using 45 min.hr 8 hr day - 6 hr/day effective 
74 days at 6 days/week6 x 	1.2 ha/day 530 ha a 7.2 

= 12 1/2 weeks 

Need 2 D-6 size Tractor/Wheatland Plows (from Jan to 

June 1979 or for 2 mo) 

2. A. To repair structures - Estimated Need
 
25 bags cement, 5 m3 aggregate, 3
5 m3 concrete or 


wheelbarrows, 6 shovels, 2 trowels.
 

3 man crew and mason & helper
 
B. 	To clear and reshape 2,5-0 meters main canal with average 

x-section perimeter * 6 meters and depth of trim 15 cm or 

1.15 x 6 - 0.90 m3/m 
Estimated manpower capability at 1.6 m3/day 

Say 40 	men
Must complete in 60 days; Need 38 man crew. 


plus 4 foremen and 40 shovels, 4 mache'ttes, 8 tamping
 

rods, 20 P.M./hoes.
 

1 foreman for spot repairs and
3. 	Polder repair 10 man criw & 

10 	shovels, 10 machettes, 2 tamps,
vegetal clearance. 


5 wheel barrows - for 2 months.
 

4, .ain Drain - 2,000 meters at 12 meters x-section perimeter
 

and ave. 25 cm DEPTH z .25 x 12 a 3 m3/m
 
- 1.6 z 3,750 man days.
3 x 2,000 a 6,000 m3; 6,000 


Complete in 2 months
 
5 foremen and one 'I) superviscr;
3,750 6 50 - 55 :a:n crew 

60 shovels, 6 machettes; 12 pick mattock/hoes. In 4 months,
 

- 38 men and 4 foremen.
then 3,750 T 100 


:'5.Laterals - 3,800 meters
 

- 2,800 meters
A. 	Cleaning and shaping 

B. 	New Excavation - 1,000 meters
 

A. 	.3m3/m x 2,800 840 m3
 

A a 1.6 m2; R 1.82; S " 001
 

Then Q - 320 L/S; O.K.
 
New Ex. 1.6 m3/m x 1,000 m 1,600 m3
 

A & B - 840 - 1,600 2,400 m3
 
2,440 - 1.6 1,520 man days.
 

2 foremen for 3 months--20 shovels, or hoe-type
Need 20 men 
shovels plus 4 machettes plus 10 pick mattocks.
 

6. 	Collector Drains
 
1.6 	x 3,800 a 6,090; 6.090 +- 1.6 a 3,00 M.D. 

49 & 5 	foremen, plus 10 machettes, plus 20 3,800 - 78 4 

pick mattock/hoe plus 50 shovels.
 



7. -Lateral Roads - 3,800 a
 
3,800 x 2 x 0.4 - 3,040 m3
 
3,040 #.1.6- 1,900 man days
 
1,900 + 78 - 25 man avd 3 foremen and 6 tapirs
 

8. L-.nd Levelling Survey at 25/ha - $2,500 

9. 	Land Levelling - 100 ha at 600 3/ha - 60,000 m3 

Estimate 50 m3/hr and 6 En hrs per day x/D-6 & 6 m3 scraper 
60,000 m3 # 50 m3/hr 6 hr/day - 200 Tractor days 
Need 3 tractor/scrapers for 67 days or 67 * 26 - 2 1/2 mo. 

m10. 	 Paddy Rarangent - 200 m/ha x 750 ha - 150,000 
1.0,000 * 6,000 m/hr - 25 hr 

Need tractor attachment - Bund former & farmer supplied 
hand labor. 



Appendix
 

DETAILS FOR BANCOUMANA IRRIGATION POLDER 

Notes on Paddy Irrigation of Rice 

Pondage levels of water in the paddy field can be better controlled 

by forming interior check basins within the 0.5 hectare modular
 

sized field bunds. These small basins are sized in accordance
 

with the land surface topography. The more irregular or unlevel
 

topography dictates smaller paddies, and levelled surfacc's permit
 

larger paddies. There is a recommended limir to the depth of sub

mrgence of the rice plants at various growth stages. T6 attain
 

and maintain the various critical depths it is necessary to install
 

a paddy spillway in the paddy bund. Excessive submergence during
 

early stages of crop growth retards the tillering of the rice plant
 

Adjustawle sandbag spillway Adiustable bamboo svillway
 

Side View Cross sect.iCn 

Stage of C:ov Grcwth RecommendeA Hei2ht of Spillwav 
Crest 

Land Soaking and Preparation 15 cm 

2-5 cm
Transplanting to early Tillerlng 


5-10 cmActive Tillering 


Maximum Till-ring to Dough Sate ,,
 

Terminal Drainage (2, waees before harvest) 0:
 



Control of Irrigation Vater Turnouts to Fields in Rainy Season 

Previous day's rainfall Close Water Deliveries for: 

5-10m 1 day
 

11-11 2 days
 

19-27 3 days
 

28-36 4 days
 

37-45 5 days
 

above 45 6 days
 

Demonstrations 

Approach and ancouraSe a leading farmer to allow the use of his 

farm 	as a demonstration plot within the water use section.
 

Establish demonstration plots on:
 

1. 	 Variety-Plant varieties comonly planted by the far=er on the area 

together with the hie, yielding varieties, to form a base 1m com

paring the yield .erformance. 

2. 	Fertilizer - Try different rates of fertilizer recomendations 

according to results of soil analysis. 

3. 	 Plant Protection - Try pesticides on a small scale :o show the farmeis 

the effects of farm chfimicals in the prevention/control of pests 

including the economic advantages to be derived. 

4. 	 Weeding - Compare the ;rowth and yield performances of rice plants 

in weeded and un-eeded paddy fields. 

-. 26 	 0 



ANNEXA* Bl-2 

PROJECT TECH,"CAL DETArLS 

Link Roads and Access Trails
 

The project will improve 398 km of existing roads aud trails in the
 

Haute Vallee so as to be passable year round and.enable extra food pro

duction resulting from the project to be market2d. The roads and trails
 

will, in addition, act to stimulate agriculture production itself and
 

facilitate the provision of technical assistance to farmers and social
 

203 km will be improved to Class 3 standards,
services to rural farmers. 


including laterite surfacing; the remainder will be :radeo but, neverthe

less, will be made all-weat;er by installation of drainage structures.
 

1. Existing Conditions
 

There are, at present, 5 all-wather roads in or effecting the projec
 

area:
 

(1) 	the 120 km 3amako-Guinea border road;
 

(2) 	the 89 km Bamako-Bancoumana-Medina-Kangaba road along the Siger
 

River (which often beccmes too muddy for passage in the rainy
 

season); 

(3) 	the 21 km Bancpumana-Sibi road connecting the two (which the
 

report agreed needs regraveling and reconditioning, especially
 

on the low-level paved fords);
 

(4) 	the asphaltic paved Bamako-Ivorv Coast border road; and
 

(5) 	the new asphaltic road from Selingue Dam to Ouelessebougou under 

construction (part outside project area).
 



these al-eather roads:The cable below shovs 

t" I -Sibi 
P 2 '.karena-P, 3- Kouremale 

7 4 - 3ancoumana" '.,J l ~ 
5 - Hedina"B" 16 - Kangaba 
7 - Samako"E" 

g~qp~4A~~ ,8 Sanankoro 
9 

-
- OuelessebououICH' / * " 

To Guinea "D" 

To tVOr COaIt 

Zn the peninsula area ("D"), the marketing output is presently via 

or by small river canoes; when che Selingue Dam-OuelessebouSou
the Kangaba farr 


stretch eastward. The area

road iscompleted, t.e arkecing output will 


trans
east of the .Nigerand Sankarani rivers ('") is presently provided 


southward on the

portacion infrastruct4ure via an access trail from Bamako 


two meet. At- this
 
east side of the river to Kourouba, where the rivers 


point, the trail swings eastward and connects with Ouelessebougou. This
 

always passable in the
trail is above the flood plain, but is still not 

rainy season.
 

vest side of the Niger River is in the

The road Lctured alongside the 

flood zone; during the rainy season (starting usually in late June and ending 

too muddy below Kangaba for passage;sometime in October) the road becomes 



between Bancoumana and Kangaba the road is somewhat better but not always 

passable when the river is at its highest level because it, too, passes 

through marshland.
 

Remaining roads are mostly bush tracks which cannot be used during
 

the rainy season because of poor surfacing and difficult stream crossings.
 

The limiting factor is water flowing in fords and the time nees i.ry for 

these trails to dry out after a rain. While the villagers open them up
 

in the dry season, most of them are unsuitable not only for truck- but
 

for Land Rovers as well. Scraping of these trails would enable them to
 

be used by oxen-drawn carts and pedestrians to move farm output tu pick

up points on the all-weather roads.
 

When interviewed by the project paper team, villagers almost uniformly
 

put better trails and roads on their list of top priorities. On the west 

side of the river, the problem is marsh in the lowlands and stream crossings' 

in the upland areas. It only takes several bad stream crossings to make 

a trail impassable during the rainy season, and there are frequently many
 

such crossings. As a result, the principal food products exported outside
 

the area tend to be from only those farmers along the all-weather roads.
 

There are numerous collection points along these roads where government
 

marketing agencies (i.e. SOXIEX, CXDT, OPAN, etc.) pick up the produce.
 

2. FAO/IBRD and Interim Report Proposals
 

Because of the conditions of these roads, both the FAO/I11RD and Interim 

Reports proposed road programs, which were almost identical. The IR pro

posed:324 Im of roads; the table below 'shows that structure: 
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To Guineam,2~ 26 - Faraba
 

To Ivory Coast4 

The seccions from Kangaba (6) to Banankoro (12) and Medina (5) to 

Narena (2) vere to be financed by the IBRD at the tire of the wricing of 

the !BRD no longer intends to finance these sections the Lncerim Report; 

totaling 83 m. Food produced in peninsula area "D" was to be Aerried across 

the river and trucked westward to .ougani (16) and then on to Bamako. 

While this plan seems logical in t.hzt it touches most of the area 

(except the lower parts of region "C"). there are some snif-.icant' problems 

or oversights in the Interim Report which together require a redesigning 

of the plan. The most significant oversight is that the report leaves out 

entirely the new asphalt road from Ouelessebougou (9 to Se1lngue Dam 

(marked 'T' on the above diagram). As a. result, all of the food produced 

area 	 be on ratherin the.peninsula "D" should naturally evacuated this road 

Ic also
than ferried across the river and trucked out on the west side. 




means (a) that 18 km of the Kourouba (25)-Ouolessebougou road (9) is un

necessary and (b) that the Dankasa (,34)-Sanankoro (8) section ib not critical
 

Second, despite the FAO/IBRD draft report's statement that stream crossi
 

make the trails unpassable during the rainy season, the Kenyeba (17)-Samako
 

(7) road cuts acrobs numerous streams flowing eastward ind generally per

pendicular into the Niger River.
 

There are two additional problems not addressed by the Inte'im Report
 

road proposal. The most popuLlated area outside Kangaba is Digidala (18) 

and Samako (7) and Bancoumana (4), but no improvement in the Bancoumana

Samako-Sibi (1) road is planned even though the FAO/IBRD report noted the 

need for regraveling and reconditioning. Moreover, almost all of the 

approximately 2,000 tons of paddy from the Bancoumana polder will have to
 

be trucked out to Bamako (the polder also needs easy access to realize its 

showpiece potential). Second, there is no road proposed to connect the
 

southern part of "C"with the Bamako-Guinea border road, which is necessary
 

because while the Kangaba (6)-Bavankoro (12) road will be improved, it 

cannot be made all-weather because of flooding from the Niger River (which is
 

still rising wh'a the harvest season begins). 

-Finally, there has been a significant change since the Interim Report 


They are
Animal Traction/Credit Centers have been added to the project. 


being lochted as follows:
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An animal traction center at "6". makes the Dankp-aa-Sanandoro road less
 

critical because with one of these centers in Kourouba, farmers in the 

Dankasa area will have an incentive to go to Kourouba rather than to
 

Sanankoro, and truckers will prefer the fact that all but 35 km of the
 

road from Bamako to Kour .uba vill be asphalted. The building of the
 

road to Sellngue Dam has an additional impact on ro-d selection in the 

on the ferry to 'angaba, farmerspeninsula area. Rather than trucking foods 

and truckers will pa-s through Selefougota tc Selilngue vam. ao4 with one 

of these schools in the middle of the peninsula (Selefougou), farmLr: 

will need better access to this village. 

3. Criteria for Road/Trail Selection
 

The criteria used for road selection in the Interim Report (IR) were
 

To this are being added three others:
population served and market produce. 


(1) population served;
 

C

41i
 



(2) market production;
 

(3) existing road structure;
 

(4) geographical considerations (stream avoidance and river flooding);
 

and, 

(5) location of anlmal traction/credit centers. 

4. Proposed changes in Road/Trail Component
 

With ?Ohese criteria and the problems of the Interim Report road pro

posal in mind, the following changes have been made: 

area 17 liminated
1 - one trail in the peninsula (D) totaling km has been 

(all lead Selefougou) so asand 3 trails totaling 49 km added to 

to permit evacuation eastward over Selingue Dam-Ouelessebougou 
(9)
 

paved road and easy access to the Selefougou farm serice center;
 

road has been eliminated2 - 18 km of The Kourouba-Ouelessebougou 

because it is already being asphalt paved;
 

3 - the 50 km Dankasa (24)-Sanankoro (27) road has been eliminated
 

as no longer essential;
 

4 - the 36 km Kenyeba (17)-Karan (10)-Digidala (18) trail has been 

streams;eliminated as crossing too many 

5 - two short access trails totaling .4m leading into Digidala (18) 

have been added because of its populous character and the Somono-

Bancoumana (4)-Sibi (1)road included for improvement because it 

and because of the polders' importance (withis in need of repair 

to connect thereto); anc
 the Digidala-Samako trail being retained so as 


6 - the existing 31 km trail connecting Keniegoue and Kouremale (3) 

access of farmers and
has been added for improvement to ensure 

the area of "C" to the Batzko-Guinea bordertruckers in southern 

during the rainy season and the river flood stage period.
 



Retained are the following trails and roads: 

1 - the 40 km Niger Riveic-Kangaba-Nougani connecting road; 

2 - the 11 km Digidala-Samako trail;
 

3 - the 42 km Sandanba-Nyenkema trail;
 

4 - 58 km of the Dankasa-Ouelessebougou road (retaining the 3 km roaa
 

from 	Dankasa to Makono, with the 18 km Sankama-Ouelessebougou 

portion deleted); 

S"-40 kn Kangaba-Banankoro road (originally planned for IBRD financing); anc 

6 - 43 km Medina-Karan-Narena trail. 

Broken down into the 8 resulting component parts, the proposed trail" 

and road program does not appear such a significant departure from the
 

Interim Report (IR):
 

(1) 	Sandanba-Nyenkema trail (proposed in IR);
 

(2) Dankasu-Sankwa road (proposed in IR, including the 3 km Dankasa-

Makono leg); 

(3) 	Digidala-Samako trail (proposed in IR) plus up3rading of Bancoumana-


Sibi road (suggested by FAO/IBRD draft repcrt);
 

(4) 	Niger Rive,:-Kangaba-Nougani connecting road (proposed by IR);
 

(5) 	Keniegoue-Kouremale connp.ting trail (not previously proposed);
 

(6) 	100 km of trails and roads in Peninsula area ("D"), all of which
 

lead into Selefougou - expanded to improve access to the proposed 

farm service center in Selefougou and permit eastward evacuation 

over Selingue Dam. 

(7) 	40 km road from Kenyaba to Banankoro (IR proposed for IBRD financing);
 

and
 

(8) 	 43 km Medina-Karan-Narena trail (ZR proposed for 13RD financing). 



The link roads and access trails proposed for construction are listec
 

in the table below. Cost figures are shown only for roads and irails
 

proposed for AID funding under this project.
 

Length (kms) 

1. Area West of Niger 

Sandanba-Kenyero 30 

Kenyero-Nyenkema 12 

reniegoue-Kafoulate 11 

Kofoulate-Kouremale 20 

Niger R. - Fangaba 2 

Kangaba-Kenyeba 27 

Keneyeba-Nougani 11 

Nyame-Digidala 4 

Gwansolo-Digidala 3 

Digidala-Samako 1i 

Bankoumana-Somono 5 

Bankoumana-Sibi 21 

Kangaba-Banankoro 40 

Medina-Karan 25 

Karan-Narena 18 

Type 


AT 


AT 


AT 


AT 


LR 


LR 


LR 


AT 


AT 


AT 


LR 


Li 


L 


AT 


AT 


Sub-total 


Cost- /
 

69,000
 

27,600
 

25,300
 

46,000
 

26,000
 

351,000
 

143,000
 

92,000
 

6,00
 

69,000
 

273,000
 

273,000
 

520,000
 

52,510
 

41,n0
 

1,676,2n O
 

/Construction costs include labor and machine operation only. They do
 

not include costs for equipment acquisition or spare parts.
 



Section 	 LenzetiC~a;) Tne cost 

2. 	 Pan ula-aIran 

Ssmankoro-S.lafougou 17 AT 39,100 

•aninkoura-F suiuatouo L5 AT 34,500 

FLguriratomo-S.l.fougou 22 Li 286,000 

Selefousou-Selmnkalyi 17 L. 221,000 

Kocouba-Fanzan 1A5 34,000
 

Uaznza-Se1alfougou 14 AT 32,200 

Sub Tota. 647,300
 

. Area East of ijar S Sankarami 

lakono-Dankasa 
 3 La 35,000 

Dan~ksa-Kourouba 20 U 260,1')'. 

•ourouba-.araba 21 UI 273,',0nO 

:-w:aba-Sankam i4 U 182,000 
Sub .al 750,000 

MAIM MAIL 3, n7j,5nn 

or 	13,074,000
 



Structurally, the proposal appears as follows: 
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5. 	 7ustificst"'on of ?ro.-osed Canes.
 

3- on cuain
Jsiidin th.e aCcm-pczents :- ave &.:-ea.dy been 

r'.inrar! to expectations, zhe recentl&Y
tonnage marketing basis and, its 

does not allow any re ecac-leed census 


given e. the village I-eve! (hence, only -.he tcrulaT.4cr oil :Kargabca

are not 

cani be updated). Moreover, the 7 km of trails for Digidela.are eq~ualJ. 

-- the :I'I theshows :igida-a
justified on a populatiol/tolfa6 basis and 

the highest~ population per km...Samako route to have 

are justified on tn~e ;rteviouslythese and trail groupingsEach of 8 road 

First, regarding the 42 km Sandanba-Kerlyero- :1:;en*--na
mentioned criteria. 

in the :R on grounds of population served and produce
tr'5., it was Justified 

There is better statistical evidence to contradict or refine mar udeted. no 

an existirtoliovner, the fact that it isthis udgement, so it still stands. 


Irel 



areatrail is evidence of the prewent direction of marketing activity in the 

In addition, this trail wi.i enable farm families in the area to reach the 

animal traction/credit cerntr to be located in Sibi. 

Second, as for the shortened route connecting Dankasa and Kourouba with
 

.Ouslessebougou, the ground3 in the IR for the Fourouba-Ouelessebougou route
 

are very strong (189 persons per km and 2,300 tons food marketed). The grounds 

for tho Danka:-Kourouba road are enhanced by this new scheme because some 

of the projected marketing on the eliminated Dankasa-Sanankoro exit road will 

be transferred to the Dankasa-Ouelessebougou exit because it will be a much 

better road and because two animal traction schools (at Kourouba and Ouelesse

bougou) are planned on this exit. Also the fact that it is an existing trail 

is evidence that this plan coordinates with existing marketing patterns. 

Third, regarding the 11 km Digidala-Samako access trail, its population 

served (300 persons/km) was the highest of all roads proposed by the IR. 

Because of this area's high population density, two short existing trails 

totaling 7 km serving the populated villages of Gwansolo and Nyame, are 

proposed for upgrading. This connects with an animal traction/credit center
 

in Bancoumana as well as that on the Bamako-Guinea border road at Sibi. 

The Somono-Bancoumana-Sibi road is proposed for upgrading because it is 

in disrepair and because the project has been redesigied with a major 

focus on Bancoumana - a proposed animal traction credit center and 

the polder are both to be located in Bancoumana and Somono, respectively. 

This center seems unlikely to realize its great potential if all vehicles 

must pass by way of the road alongside the Niger River, which can become 

almost 1mpassable in the rainy season -- the time when OHV will be at 

its busiest. Merely repairing the 3amako-Bancoumana road would not avoid 

the problem of river flooding because it passes over marshland, and 

the Bancounmana-Sibi road does not cross many streams. Finally, 



OKV statistics show that the two most populated ZERs in the Raute Valise 

are Sibi and Bancoumana. 

Fourth, as for tht Niger River-Kangaba-Nougani road (included in the IR 

proposal), Kaugaba is the largest town in the region - the population served 

per km between it and Kenyeba (204 persons/kIn) -is the third highest in the IR, 

and even without the food from the peninsula being marketed westward, the 

tonnage shipped through Ktnyeba will not be insignificant. The IR proposed a 

completely new road, connecting Kenyeba and Karan (so as to hook up with the 

IBRD financed Karan-Narona road), which would have to pass over three streams 

(and is being dropped for this reason). Therefore, the significant produce
 

expected to pass over this route can be expected to be diverted in large part 

to the Kanyeba-Nougani exit. A credit office will be located in Narena, and 

no longer than the Kenyeba-Karanthe Kenyeba-Mougani-Narena link road is 


Narena route and more surely all-weather. Moreover, the Karan area is being
 

provided for in this project by upgrading the Medina-Karan-Narena road.
 

Fifth, the only entirely new trail proposal is the upgrad±ng of the
 

existing Keniegoue-Kafoulate-Kouremale trail. An animal traction school will
 

',ng this route stems
be constructed in Keuiegoue. A basic reason for improv 1


from topographical considerations - even though the Kezniegou-.Kangaba trail 

is scheduled for improve.aent, passage will not be guaranteed during the rainy 

stage because the route passes through considerable
seasou and river flood 

flood zone marsh. It would be too extremely costly to raise the level of this 

road sufficiently high to make it completely all-weather. The only way an 

exit can be guaranteed for farmers, truckers and the animal traction program
 

in this area is to pass upland to the all-weather Bcmako road -- and no stream 

this route vould serve four significantcrossings are required. Moreover, 

Kafoulate, Kenlagoue, Sanankoro and Diolafoundou.population centers -

Also the fact that it is an existing trail indicates produce is already 

moving out this way. Finally, because it is only a trail and thus costs 

to .13.800 for link roads, the addition is not costly.S2,300/km compared 



Sixth, the road structure in the peninsula zone has been restructed 

someva:a for tvo principal reasons - to permit food evacuation over 

Selingue DaA and provide easy sacess to the animal craction/credi canter 

in 3eletougou located directly in the center of the peninsula. Three 

of the four peninsula trails in the M are being :etained: 

1) .aninkoura - Niger 3iver (22 k) 

2) 3iger R iver - Fancan (1 4,) 

What is being added are: 

1) Selefougou - Sanankoro (1. m) 

2) Selefougou - Seli.nare Dan (17 ;c 

3) ?anzan - Kotouba (15 ;) 

What is beIng dropped is the 147 - Maninkoura - .o.og.ebougou trail 

which ioes not nov exist and which is unnecessarny since Hologuebcugou .5 

-n :he exis,--:i Xatouba - .anzan - Slelef.oug:u trai-". 

:he justification for :-he Selinvae Dam - So..!fougou route .s ob'viou 

- o ;ermit evacuation euszard. As f:r the ?an:an - Kotwuba trail, It 

-was inef.uded in the .AcI:3.: L--t repcr. tut dropred. from the :a because 

the forecaste- tornage r.d ;c;ulazion serve! vere :-c =8a.. .cv, h:ever,. 

o.tt :e '..:o .oluabo,4ou :rzi. e.L/.nated, at .euz ha.t of the produce prcecoed 

for this trail -ill :wve out via the Kotouba - Fan:an :rail nd the ;cpula cn 

effected -411 be more than projected as well. :creover, the dam 42. :;en 

' u&p 3 iff.cant nev irrigated agricultural poss -les "=e'cv the !am; the 

.'anzan - Kctouba road is prp.mmed to evacuate the significant i:crease in 

irrigated food production resulting therefrom. So the projected tonnage Ln 

.his road (650 tons compared to T50 tons in the ffor the Maninkoura -

Mologuebougou route) is very conservative. :t is als6 an exiting orail,, 

crdsseb no streams or marshes, and =cnnectsu esily "ith the Sle*ougOu farm 

service :enter via ?anzan. 



As for the 17 km Selefougou - Sanankoro connecting trail, the FAO/ 

IBRD draft report recommended its inclusion but the IR eliminated it for the 

same t*o reasons - population served and tonnage markting. This is the 

one trail where the IR's technique of estimating population served (by 

estimating the population living within 3 km of the -,oad) seems inappropriate
 

because the Justification of this trail stems primarily from the fact that it 

will serve the entire lower section of the peninsula and not Just the population 

alongside the road. The southern portion of the peninsula is se;aated from 

the rest of the peninsula by a continuous marsh stretching from the Niger
 

River to the border. The exit point for marketed produce is at Sanankoro;
 

produce -ot passing this wa- has only Guinea as an outlet. Again, it is
 

an existing trail, involves no stream crossing, and provides access to the
 

Selefougou traction/credit center and Selingue Dam exit for all farmers and 

produce from the peninsula's southern portion. So the population served and 

marketed produce (estimated by the IR to be only 1,000 persons and 250 tons 

produce) re conservatively estimated to be 980 higher than what the :3.'s 

formula shows.
 

As for the three ;eninsula trails in the -2 to be retained, they ire 

all existing trails, cross no streams and feed into the Selefougou farm 

center. Moreover, the produce moving on the Fanzan - Selefougou trail 

-dillbe :cnsiderably more than the !!C tons estimated in the .13 no'z nly 

because of the re-inclusion of the Katouba - Fanzan link (and the el'rmination 

of the :aninkoura - Mologuebougou exit trail) but also because irrigated 

food production there is expected to show spectacular-increases. The same 

is true of the Figuiratomo (Niger Ferry) - Selefougou trail --- It will
 

receive most of the 800 tons expected from the Maninkoura - Figuiratomc t~ail 

(which will more than off-set the 350 tons forecasted in the ' to move 

werrwert - iuinftomc from Fan:an via "e .....' 



Two segments of the road/trail program were originally to be financed 

by the IBRD - the 40 km road on dow'i to Banrnkoro, and the Medna-Karan-

Narena connecting trail. These are now incorporated into the project. 

The Medina-Karan-Narena trail was to be a Class, B road under the IBRD 

program, but the tounage which can be expected to pass over it does not 

seem to Justify such treatment. The Banankoro-Kangaba stretch, however, 

does seem to warrant Class B treatment both from a population served and 

.onnage basis. An animal traction school will be established eventually 

in Keniegoue, and the health program will extend southward down to the 

existing dispensary at Banankoro. And, eventually, a credit office will 

be hooked up with the animal traction school. So project activities, too, 

suggest a strong need for improving this route.
 

Sumary ConclusiondRearding Criteria of Road Selection
 

While the use of 5 criteria to justify the selection of the trails 

and roads is clearly more complicated than calculating merely population 

densities and estimated market produce, it is clear that the simplier 

method can result in significant oversights. For this reason, the complete 

picture can never be presented in a simplA chart with figures justifying 

each choice. From the above discussion, certain points stand out. First,
 

all roads are designed to provide easy access to both the animal traction/ 

credit centers and the region's two major highways - the Bamako-Guinea 

border road and the Bamako-Ivory Coast border road. -go there is structural 

logic to the proposed scheme. 

Second, unlike the IR proposal, no new roads or trails are proposed 

all trails a~d roads follow existing marketing patterns. This fact gives 



added guarantee that the proposed roads will not conflict with farmers' 

present morketing behavior. Ladeed, the fact that certain roads appeared 

used than others was a factor given conjiderable weight.to be more 

Third, topographical cosiderations have been given their due weight. 

Several trials proposed by the IR have been eliminated in part on the bais
 

that they cross too many streams, which would make: them unpassable in the 

concernsrainy season. A second sigfnificant topographical consideration 

marshes - some roads (including the ones improved or to be improved) pass 

the rivir - these sections of the roads cAnnotthrough marshland next to 

be made all-weather without great cost. 

Finally, the IR road selection criteria have been retained and, where 

appropriate, revised in the following table: 
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This exceeds IR estimates by 502 because OV figures sho that the village of 

Dankasa alone had a population of 1,977 in 1972. and a population La tha ZS of 
9,777.
 

/ Avvarage population per 'o of Manankoura-Kotouba-Fanzan link, as estimated by 
?AO/IBRD draft report.
 

3/ This estimate i, as explained, 80% hilher than the IR estimate, which fails
 

to tk intco consideration traffic from the southern peninsula area. 

(SOLRCE: AlD/3- :" estimates combined with FAO/ZBPJD Draft Report estimates.) 



This table shows that the 398 km of proposed access trails and roads 

would directly serve an estimated 61,000 persons, or about 30% of the total 

rural population of the project area. The number of inhabitanti served per 

km of road ranges from 67 to 300 persons with an overall average of thout 

153 persons per km. 

At the project's 5th year midway point, about 35% more market production
 

is expected over the Selingue Dam than what the IR predicted over the ferry
 

at PY 5, because the peninsula trails are being lengthened. To the northeast
 

of the Niger, zlightly more traffic can be expected on the Dankasa-Ouelesiebougou 

route because of the elimination of the Dankasa-Sanankoro serto.an. And while 

the Kangab,-KFenyeba-Nougani exi.t will have less than half as much traffic 

as the IR predicted, the Kenyeba-Nougaui section will have over four times 

more traffic because of the elimination of the Kenyeba-Karan section. On 

none of the roads does the population effected/market production appear too 

little as to warrant elimination. This is not surprising since the only en

tirel7 new trail proposed is the Keniegoue-Ka-aoulate-Kcur .-ale exit route (in 

addition to the Sonono-3ancoumana-Sibi road). The :able's food production 

estimates conform with the previous food marketing projections. Total food 

produce evacuated out of the area on the 8 exit roads and trails is shown to 

be 15,150 tons, or about 80% of the estimated food produce (nbt cotton) 

marketed in project year 5. Much of the remainder of the marketing will pass 

on the Dankasa-Sanankoro and the Bancoumana-Bamako ro&'q. So on all bases,
 

the proposed road and trail component appears rationstly Justified.
 

6. Design Criteria and Justification 

In terms of proposed design standards, the IR proposed that all roads
 

-

have laterite surfacing, with sliohtly less depth for Class C1

/ roads. Tht
 

l/"Tvp '- All-weather access with the exception cf short closures when fords
 

irged; 6 moter cleared width with . mater roadway formation surfaced
are 

wii. rite to a depth of 10 to 13 cm over an average of 50 percent of road
 

lenL. draining provided by lateral ditches, hardcore aggregate in water
 

course:;, ond paved fords and culverts where necessary." it R P . 

http:serto.an


06
 
(203 kt); the trails will simply be c -- - & 

present proposal reduces this to 51Z 

of the roads - and have a maximumthatSraded - at a cost of 1/6 of 

roads). Their total inflated cost witAl contin
grading of 20Z (15Z for the 

/
gencies is only about $ 449,000. As fvr type 1 - . grading, the present pro

n gue Dam route, which
posal calls for the Ioui iKangaba-lelefougou-Selil

Ivory Coast border road, to have 
connects the Guinea border road with the 

laterite surfacing. In addition, the 26 km Somono-Bancoumana
such grading and 

Sibi road, which is already all-weather, will have the same type of surfacing 

and grading, as well as the 59 km Hakono-Dankasa-Kourouba road connecting 

with the Selingue Dam road, and the 40 km Kangaba-Barankoro 
stretch.
 

(a) Link Road Design Criteria (See appendix &or typical cross 
section)
 

The link roads will be laterite topped for the entire length of road 

meters minimum and thi necessary
constructed. Clearing width will be 15 

cuts andl fills shall be made so that the maximum grade will normally be no 

The road shall be surfaced with no less than 0.3 meters
 greater than 151". 


The roadway shall have shoulders on each side
above :he natural ground. 


culverts installed for
 and dicches to ineercept sheet flow and divert to 


cross drainage.
 

less 3,000This class of road has a load-carrying capacity of than 


2/

2r " Therefore since
equivoicnt 9 ton single-axel dual-wheel load operation

most of these roads usually have less than 3 vehicles per day, usually Land 

Rover type and only one truck per week carrying a full load (10 tons) the 

road would be 50 operations per'year for trucks plus
expected life for this 

-/"Type B: All-weather access; 12 meter cleared width with 4.5 meter roadway
 
water courses
formation surfaced with laterite to a depth of 13 to 15 cm; 


crossed mainly by culverts and small bridges but also by paved 
fords on
 

Interim Report, p. 23.
 some non-perennial streams." 


ch 10 Road Design.
of Army Technical Manual 'M 5-330 
-/Department 




less t;han 29 years based0.05 x 3 z 365 or 54 operations for sall vehicles, 


on these equivalent operations. If agricultural mrketing in thte Haute
 

area is doubled from the present 17,000 ton level (project 10 year
Vallee 

of road would be less than 13 years.
goal), the expectad life of this class 

(b) Access Trail Desian Criteria (See appendix for typical cross section)
 

The term. access trail used in relation to this project is no more than 

a
 an improved track, that is, a dozer is utilized to clear the trail to 

and fills to providemake the necessary cutsmnimum vidf h of 10 meters and 

a trail with grades normally no steeper than 20 percent. The trail shall 

be graded to provide roadway surface drainage and side ditches 
to


alio 

drainage.

intercept sheet flow and divert to culverts installed for cross 


of these trails is generally considered very good / 
The trafficability 

Haute Vallee.

in dry weather because of the general nature of the soil in 


/ 
 od plain soilsAlluviums (20%)1 2/. sandyThe occurence of soil ty-es ,re: 

(2.0), highly mineralized Colluviums Li:hosols and Ragosols (6,) etc. 

(c) 	Selection Criceria
 

of expected tonnage traffic, and
 
The Justifica:±on is solely in terrw 

As iar 
the previous table shows that these will be the most used routes. 


this leg ist derived from I3BR estima:esleg,' tonnage onthe Dankasa-Kourouba 

to pass northward irom Dankasa.
since traffic was e.ectedand i underestima:ed 


Ouelessebougou and improvement
no
With a good road connection to Kourouba and 

to the
traffic can be expected to shift more 

on the northward bound trail, 

Oualessebougou exit. Moreover, In the FAO/1BRD draft report, this road
 

B laterite surfacing and grading.
segment vas likewise scheduled to have type 

y Surface area of the Haute V lee covered by such soils.
 

2/ Department of Army Technical Manual TM 5-330 ch 9 Soil TrafficabilitY.
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As for cho Kangaba-K nyeba-oulani exit road, the estimated traffic in 

the. above chart is much less than that predicted in the Ti because 

-traffic from the peninsula area will be, if not nil, much less. If 

it has laterite surfacing and grading, truckert can be expected to prefer 

this route to the existing Kangaba-Bancoumana-Bamako road; so the 

tonnage may easily exceed that shoim in the above chart. 

None of the link roads should have less thar 1,500 tons marketed 

over them by project year 5 and considerably more than that by the end 

of the project. The IR divide its roads at the estimated 2,000 tonu 

mark, with roads with expected tonnage leo than that receiving class 

C trea :unt, including latrite surfacing. So the present cutoff line 

(1,500 tons) bet-aean graded trails and class B roads with latorite sur

facing and maximum 15% grading seems both reasonable and economical. 

7. Sequence of Road/Trail Rehabilitation 

The principle criteria for determining the sequence of road con

struction is the Location and sequence of ?roject activities. 'is suggests 

that the first roads and trails to be constructed should be those around 

Bancoumana, and then proceeding sourthward and, eventually, across i-ato 

the peninsula and the east side of the river - because th.is will bit the 

project's progression. Novever, if consideration is given first to those 

roadt in poorest condition buc not insignificant traffic, the road from 

Kangaba on down to Banackoro should be the first, f-ilowed by the Medina-aruns 

link from the Niger River Ferry to SelefouSou and Selingue DAM. -. 

For rheme reasons, the following sequence, over a 4-year 

peilod, is recoemnded: 



Ufo2 
Kangaba-Banankoro 
Keding.4larena 

403 

40, 
43 
43 

PY 3 

Sibi-Bncoumaza-Somono 
Nyame-Di gidala-Gwonsolo-Samko 
Nougani-Keumyeba + 13 km 
Sandanba-Nyeka 

26 

24 

F0 

18 

42 
60 

Kaneyeba-Niger B.-Figuiratom-Seulinkanyi
(Selingue Dam) 

IKenieqo ue;-Kouremlt± 
Hanakaro-Selefougou 

55 

55 

31 
17 
48 

7y 5 

Faguira tomo-XManinkoura 
Koutouba-Fanzan-4...lefougc 
Saaka~na-Makono 58 

58 

15 
29 

44 

a. Inputs 

The following inputs arm required: 

IA09
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A. Construction Equipment
 

Item QQuantity Description Cost 

1. 2 Bulldozers (CAT D-6D or equal) 200,000 

2. 2 Motorgraders (CAT 14-G or equal) 170,000 

3. 1 Wheeled Loader (CAT 920 or equal) 65,000 

4. 2 Wheeled Scrapers, elevating 
(CAT 613 or equal) 1709000 

5. Disc plow (Rome 10 x 36 or equal) 16,000 

6. 1 Compactor, pneumatic, self-propelled 
(Hyster 530A or equal) 10/12T 30,090 

7. 5 Dump truclis, 5 yd3 capacity, diesel 
30,000 GVW 150,000 

8. 3 Water trucks, 4.5 m3 capacity with 
pumps (120) gals), Diesel, 30,000 GVW 90,000 

9. 3 Water tanks, skid mounted 
(local fabrication) 2000 1. 3,300 

10. Mechanic's pickup truck, I ton Payload 
capacity, 4 x 4,with tools, 6200 GVW Min
 
(see attached list), 	Diesel 20,000
 

11. 2 	 1 ton Payload pickup, 6200 GVW Min, 4 x 4
 
4 w/drivo, Dlesel, w/trailer hitch 18,000
 

12. 1 	 Concrete Mixer 12S (340 1.) ,00
 

13. 10 	 Wheel barrows, heavy duty 00
 

14. 	 2 Water pump, 2" Intake, gas driven,
 
with hoses, screened intake, etc. 2,000
 

15. 1 lot 	 Survey equipmerit (see attached list) 6,000
 

16. 	 1 Fuel/lub truck, Diesel, 30,000 GVW 30,000
 

Fuel tanks, skid mounted, 5000 1.
7.2 

(local fabrication) 	 5,000
 

18. 1 	 Tanker (1500 gal) truck, Diesel,
 
30,000 GVW 	 30,000
 

19. 	 Low bed (30 T)tractor/trailer, Diesel 45,000
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Item # Quantity 	 Description 


20. 2 	 6T trailer vans (23'L) 


21. 5 	 10 man tents 


22. 	 V 15 Kw generators, Diese!, w/cables 

and lighting
 

Sub total 


23. 	 Spire parts for items 1-4 with
 
delivery plus 5-year contract
 
for 25% 


Spare parts for remainder of
 
vehicles, 20% 


TOTAL 


Rationale for 40. spare parts on
 
items 1-4 - their estimated life
 
according to Travaux Publics is
 
10 yrs, but spare parts during
 
period far exceeds 20%.
 

B, Shop Equipment (including maintenance facility prepa
 

preparation) 


C. Pick-up truck for Survey 


'I' 

Cost
 

81/0 

5,000
 

10,000
 

1,079,700
 

242,000
 

82,800
 

1,404,500
 

40s000
 

10,000
 



0. Maintenance Equipment
 

Item 0 Quantity Description CosL
 

1. 2 	 Motor graders - 12 G - CAT 150,0A.J
 

2. 	 2 Tow type water tanks 600 gal

(2000 1) 8,000
 

3. 2 	 Water pump, 2" intake w/hose

and screened intakes 	 2,000
 

4. 	 2 Dump trucks, Diesel (5cyds)

30,000 GVW 60,000
 

6. 2 	 Tractor (Industrial)

w/attachments - 65 HP 	 35,000
 

6. 2 	 Wobble wheel tyred rollers,

6-8 tons, w/trailer 	 20,000
 

7. 	 2 1 T payload 4-wheel drive Diesel
 
pickup, w/trailer hitch 18,000
 

Sub total 
 293,000
 

8.1 	 Spare parts, insurance & freight

20% 58,600
 

TOTAL ........ ....... •........ . 351,600 

say 352,000 

AFR/DR/ENGR :a:7/20/78
 

'9' 
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E. Surveying Equipment 

Item 
. sciptoQt
 

. Unit Cst Extension
 

1. 	 Transit - Level combo w/tripod, 1 3,000 3,000
 

(Weld T05 or equal)
 

2 15 30
2. 	 Hand level (Abney or equal) 


2 150 300

3. 	 Level rod metric (4meter) 


2 100 200
4. 	 Tape steel, 50 m. 


2 50 100

5. 	 Tape steel, 20 m. 


2 45 90

6. 	 Tapes w/case, 30 m., woven metalic 


4 30 120

7. 	 Refil woven tape for 8 


5 10 50

8. 	 Range poles 


3 10 30

9. 	 Plumb bobs, 12 oz. 


10. Tools - 8 sledge ha~ers, 2 axes, 1 lot 300 300
 
3 machetes, 1 sharpening stone,
 
2 shovels
 

TOTAL. . . . . . ....,.. ....,. " "" .... $4,220 

Say $5,000
 



pp. Staf f 

Road construction (under aegis of Ministry of Public Works) 

11 Equipment operatore/drivers 

1 Mechanic 

1 Arsistant mechanic 

1 Foreman, road construction 

20 Laborers and vatclmn 

1 Survey crew 

9. Construction and Maintenance 

The above mentioned equipment will be given tt OEV which will contract 

with the Ministry of Trarsport and Public Works (MTPW) and make equipment 

available to construct the roads and trails. Ths ,.onstruction itself will be 

done by the Division of Travaux Neuf cf the D:arection Nationale de l'Infra

structure des Transport of said Ministry with the assistance of a U.S. civil 

engineering axpatriot advisor attached to the MTPW. The Direction will also
 

have responsibility for maintaining the equipment since it has the equipment,
 

personnel and the experience of doing such. This is the same arrangement
 

being made I.a Operation Mil Mopti, and GRI4 agreement to such - a condition 

precedent in this project -- should present problem.no 

The Division of Technical Operations with the assistance of the U.S.
 

engineering advisor will provide the final engineering design and supervise 

the construction including inspection, measurement, interpretation of plans 

and specifications, interpretation if contract provisions, approval of mater 

workmanship, work progress and satisfactory completion. Questions on major 

changes, the Division of Technical Operations will discuss with the OHV and USAID. 

Contracts for the construction of the link roads and access trails
 

are not suitable for international competitive bidding because of the
 

project component size and minimal scope of construction. 



inal 	engineering dsign before disnersementAtd AID will app.ove a g f't. 

of 	operating funds.
 

The same Ministry responsible for the construction work is also ieally 

responsible for maintaining all roads in Mali. The Ministry is quite willing 

to do such but says funding is an absolute requirement thereof. So, to insure 

the 	serviceability of the trails and roads, OHV will contract with the
 

same Ministry to mintain the roads/trails/equipment. General labor for both 

' clear the trails. construction/maintenance will be the li:.lagers which alread 

OHV 	 from havingThe 	 great advantage of this approach is that it relieves 

to maintain 	an equipment maintenance center and training of personnel 
in
 

maintenance. 

10. 	 Construction Costs 

1. 	 Operating Cost for Equipment 

a. 	Labor
 

Equipment Operators
70,000 FWmo. x 12 mo/yr + 1,000 hr/yr e 840 F./hr or $1.75 

Comon Labor 
x 12 	mo/.r + 1,000 hr/vr a 180 ,g'hr or 30.40/hr15,000 F./mo. 


b. 	Fuel 

(Dozer and LS Truck) 23.1 1/hr x 130/1 - 3,000 ./hr or S6.:O140 HP 

- 2,100 T/hr120 	NP (Grader/Compactor/Truck) 16.1 1/m x,130/1 

or S.35 

and 	hydraulic oils are taken at
Lubricants, filters, grease 
twice the approximate hourly cost U.S. plus 25: added because 

of the dust. 

140 HP $0.60/hr
 
120 HP $0.50/hr
 

(Tire life for motor grader is assumed at 4,000 hrs because of 

sun, heat, etc.) 



Repair factor x dal~vers p'rice - 1,000 m'4 DVA 4.35/hz' 

120 V $3.2S/bx 

Przoduw.auo Rate Access TrauPs 

a. 	 Lad ell 1in 

',itdho cut 3 zsped2 '/hZ .3 ha/hz J6-Ztr
 

100,000 22/m or 2 hz/'= z 34aAu 1.57 hrle
 

b. 	 Grading
 

Cut dite4hes and sl~ope for dranagae -aid:z of cutc 1. 2 speed
 

I W/hr, 3.2.5 &h so 0.5 haIAm or 2 I~r!4 x Ltse - 2.7h.
 

C. 	 ipin - l.ooseninzg 

1? a 06 zip;itS sandscome tJ 250 =/h q-:=t-* ;or vagea; 

= 2e- 2 and 

~io~~c a. .ii. I** h*re 

t in ?AuUs V&.URS is3 ast.*C at 2.3 4 x I24:h 

3.COUatr4C:±*U llosc ;or 'a of Mcta :.t 

!U4s1 16.2003L 

tub eta. $0.60 9 

regal.-$ 3 4.33 72.3 

b. 	 1.20 V 0radat 2.67 *Vezacar 11.7' .6 

1~ ~gpi~.aperftrma Ueatbc, Sth a41:±.u 

-A f45 2S2UU8 Ou £88U3M20 



itab ae. $0.50 A 

repairs $3.25 848 

tie .30 2.1i 

d. -iabor 80 hr $0.40 $32.00 

di Sczuctures/ verts 4 e. $150.00 600.00 

Sub 	tocal 510.00
 

e, Supervisiou and support equipment 87.40 

Sub tortal 961.50 

£. Couti gency V.9.O0 

at 50% efficlenc-- ,2'I.G 

Total S2,300.O0/ku 

"4. 	Production races - Lizk &oads 

a. 	 Cl.ar±i.-L/ 

Width of cuc 3 m, speed 2 ka/hr - .5 ba/hi D6 Do :i 

16,000M2 .2. = or 3.2 hr/l= 

140 HP Dozer z use - 4.27 hb/k 

b. 	 Eart~norkcs 

Dozing cuts, fills and 0.3 meotr base 

3 
Average distance SO a or .00 


sank quan.i-,8 per 0.3 x 7. 5 x 000-a 2,150 Le:
 

swell a 2,81! =3 

1-/Ib id 

4' 7i
 



Tls/zaI13 -ai100 28.15 hr/'=
 

140 HP z use a 37.5 hr/ Doz:..
 

- Compacti fill 6 in. lift, 6 passes 2250 m3 . 314 J/hr 

= 7.16 hr ; 120 SP x use - 9.6 br/Um Compactor
 

and subgrade 2
Grading - ditches 

'Width of cut 1,5 m, speed 2 =/hr a 0.25 ha/hr
 

I ha/1 or 4 hr/km 120 HP x use 5/3 '=/= Grader
 

- Ripping, loosening
 

140 HP Same as access trails, use 1.6 hr/;/
 

- Water Trick (10,000 liters)
 

2250 m x lb/ 3 l±c/15 1
3 /= 3400 x .45 x 5% 170,000 Lit/'n 

170,000 lic/kn - 10,000 !t a 1-7 =.;s/. 

Assume average distance to haul water irom source to 

•work 	 site Lf 10 ic, each Muck average "eloc±.7 is 30 ./hr, 

avel t., is 40 min. Load trucks from lervaced storage ank, 

10 mia., and discharge on fill, 20 ::n, or 1.17 hr/±.. Sivfe

taee xpsl~ 19.32 hr/ .1.17 hr/t±p a 


.20 HP Truck use 2 '6.4 h/l=
 

a. Laterite Surfacing

1/~
 

Ripping, loosening-

As per access tuail 250 c/hr, 4. x 3.15 a x .000- a 

Iq' 



.. pping, loosening (cout'd) 

-675 ,3 /hr 675 -'250 -217 hr/k, 

140 H use 2 - 3.6 hr/$= Dozer 

1 m3 capac.ty bucket
Loading trucking vith wheel loader vith a 


time (0.65) or 92 cycles/hr yielding
using below average cyclo 


4 m,' loose measure .of
125 ton/h? or 18 truck loads per hour of 

3.6 m3/load - 6.8 ton cowjacted in roadway. 

0 From above 675 m3 /k1 - 3.6 m3/load - 187.5 loads. 

kn at average velocity of
Assume average distance of haul to be 10 


load tie 3.25 =in., unload
30 km1/hr travel time is 30 mim., and 

spread 6 =in, or 0.67 hr/load, 187.5 loads/=ci x 0.67 hr/tr-p 

125.6 hr/'=. 

Trucking 140 EP use" 17.67,5 hr/km
 

x 3400 m3 _ 2000 lb/ton - 125 :on/hr = 9.18 hr/.

675 m3/k 


120 HP use 2 12.24 br/ImLoading 
are used 

For a balanced operation 1.3 truck/loader; it 4 trucks 

use 2 39.8 hr/k loading 

http:capac.ty


wagt truck (10,000 liter) 

675 m3/ka x 3400 z3z .45 1.t/lb 

51,000  10,000 - 5.1 trips/la 

5.1 z 1.17 hr/tp a 6.2 hr/k 

120 H u.se 2 8.0 br/l 

x 5 51,000 Ut/l: 

Compacting 

675 m3 at 314 m/hr 2.1.5 hr/lu 

Grading 

1se same as earth 'ork 

120 SP 5.3 t:/',= 

Construction cost per 

140 HP 214.5 brs 
Equi. aant 

u of link roa4 

Operator 
Fuel 

Lub etc. 

S1.75 
6.20 

.60 

$375.38 
Sl,392,90 

128.70 

Repairs 4.35 993.08 

1.0 V 

vp 

110.5 buh Operator 

Puel, 

Lub., *cc, 

Repafrs 

Tires 

L,75 

4.35 

0.50 

3.25 

.80 

193,38 

480,68 

55.25 

35q12 

88,40 



Labor 100 hr $0.40 $400.00 

Structures/culverts 4 sa. 1.50 600.00 

SUB- CtA.L $4,943.89 

494.11
Supervision and support equipment 


SUB-TOTAL $5,438.00
 

815.00
Contingency 


TOTAL $6,253.00
 

@ 50% efficiency S12,506.00
 

Use $13,000.00/km
 

The Ministry of Transport and Public Works agrees with this cost
 

for construction of modified Class B rdads in the Haute Vallee type of
 

terrain.
 

I,. Maintenance Costs 

Discussions with Travaux Publics concerning maintenance reveal the 

following: 

(1) 	 That for normal maintenance an average of 2-4 km of roads or 

trails can be worked daily; 

(2) That 16 days/month should be calculated as the number of work
 

days per month, or 8.3 months to repair 389 km of roads and
 

trails; 

on October 1(3) 	 That, accordingly, the work should begin each year 

after the rainy season and will finish about June 10 just before 

the 	rainy season; 

http:S12,506.00
http:6,253.00
http:5,438.00


(4) That the most damage done to the roads occurs in bovember-January; 

.(5) That the brigade would have to consist of no less than 15 
from Travaux Publics,and
specialists (drivers, repairmen, etc.) 


'0 village laborers;
 

(6) That the roads and trails will have major maintenance 
done
 

every 5 years, or 20%/year;
 

(7) That the qraeers snd bulldozer can be expected 
to have a lifespan
 

about 10 years, while 5 years is the estimated lifespan 
of


of 
the trucks and all lighter vehicles. 

one
 
A 1975 study by Travaux Publics suggests that 

the full tist/km o4 


class C roads is $120/km (inflated at 8%
 ordinary repair on class B and 


$151/km) and $826/km (inflated - $1,040) for complete overhaul
 year x 3 yr -


This estimate includes all overhead expenses (but free
 of roads/trails. 


ssuminv
 
of government taxation) as well as aportization of 

ecuinnent. 

every 5 years, t*Iis ic:.vi aujgest a figur3 o' $330/'-m 
one complete overhaul 


or about $130,000/yr for road maintenance for 398 
km.
 

.m
 
A very detailed study in 1973 by the French of the proposed 

82 


.Macina-Tenenkourdirt road, which at that time was not 
used extensively
 

(2 vehicles/day) concluded chat che cost of maintaining the road in the
 

8% yoar)/km, and that if the
 present condition was $87 ($128 infl.ted at 


road were completely repaired and increased traffic resulted 
therefrom,
 

road maintenance could be expected to be 20% higher (S154/.km) over a ZO
 

year period (due to wear and tear from increased traffic), 
with the
 

percentage being less in the initial years but growing 
constantly with the
 

increases in traffic. Amortization of equipment and all overhead costs
 

were included in the estimate, as well as the necessity for complete road
 

This same study suggests that for roads having less than 
35
 

overhaul. 


vehicles/day, the road overhaul can be expected to occur 
every 10 years
 

rather than 5 and that one annual repair is normally 
sufficiert. For r
 

01 

http:S154/.km


an overhaul ever.6 years.
the estme=te was 

vith at least 50 vhicl"ai/day 
Niger River.)a road fruquently flooded by the 

(This estia'te is for 

of 5-year intervals
Publics' estimate 
Accordingly, it fees that Travauz 

for the road/trail proposal for the Haute 
Vallee, 

for road overhaul is high 

is a better estimate while 
the Irails a 10-year pariod

Accordingly, for 

at least 6 yea.s is a benter estimate 
for th& roads, or an average of 

one
 

number of km in roads aud trails 
is about
 

(Note:
overhaul every 5 years. 


even.)
 

$154/km, the French estimate 
cones to about $61,000/year for
 

At 

However, the following table 
suggests that the
 

398 I= of roads and trails. 


OHV of ordinary upkeep (no compiete 
overhaul every 6-10 years)
 

cost to 

on the order of $50,000/year, 
not including
 

for 398 km of road wl be 

equipmenz amortization: 
PA4/S 

5,520,00C/12,000
 
Operation costs of equipment (including repairs) 


2-3 graders (600 km at $20/km)
 
4 trucks (one water truck, one 

fuel truck,
 
9,774,000/21,248


2 trucks 'or hauling) at $40/day/truck
x 8.3 mo. 
x 16 days/ED. 

4,980,000/!0,826

Travaux Public personnel (15 persons x 40,000 M.Y/mo. 4,90,000/10,823


1
x 8.3 mo. 2,4901000/
x 8.3 mo. 
Co=on laborers (20 persons x 15,000 M/mo. 

22,764,000/49,487 

So the French estimate (ohichincludes 
amortization and periodic road 

overhaul) seems unrealistically low; consequentlY, the $130,000/yr. 
figure 

derived from Travaux Publics 
statistics is accepted. 
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was an overhaul every

.heestimte 
vith at least 50 vhiclasedAY 

a road frequently flooded by 
the Niger River.) 

(This estimate in for 
of 5-year intervals
 

seems that Travaux Publi.s' estlate 
Accordinly, it 


-he road/trail proposarl 
for the Haute Vallee.
 

for road overhaul is higgh 
for 

AccordinglY, for the trails 
a l0-year period is a better 

estimate while
 

better estimate for the roads, 
or an average of one
 

at least 6 years is a 

in roads and trails is about
 

(Note: number of 1-.m 

overhaul every 8 years. 

even.)
 

A.t $154/km, the French estimate 
cOmcs to about $61,000/year for
 

However, the following 
table suggests th.at the
 

398 km of roads and trails. 


to OEV of ordinary upkeep 
(no CoMP.ete overhaul every 

6-10 years)
 

cost 

for 398 km of road will 
be on the order of $50,000/year, 

not including
 

equipment amortization: 

5,520,000/12,000
 
Operation costs of equipment 

(including repa:.rs) 


2-3 graders (600 km at $20/km) futl truck,
 
4 trucks (one water truck, 

one 
977,000/21,248


2 trucks for hauling) at $40/day/truck 
 1 9 t 00 1
 
x 16 days/ 

o. x 8.3 
m9.
 

. r 4,980,000/10,826
x 8'.3 mo.
Travaux ?ublic persomIel (15 persons n 40,000 .v/=o. 
5,413
2,40,000/
x 8.3 mo. 


Comm-n laborers (20 persons x 15,000 .F/o. 


22,764,000/49,487
 

So the French estimate 
(which includes amortization 

and periodic road
 

overhaul) seems unrealistiCally 
low; consequently, the $130,000/yr. figure 

derived from Travaux Publics 
statistics is accepted. 

http:repa:.rs
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Annex, 3-3 

PROJECT TECNICAL DETAILS
 

=Ir1"ljURA CRDIT ACTIVIY 

A. 	Lackground (see ?a-t II, pages 49 and 63) 

B. 	Proposed Credit System-


The ezisting credit system will be continued initially, but wil be
 

modified in certain significant respects. Following a detailed study,
 

- fter the project is vell under vay.
it will be completely overhauled 

It will continue to rely upon the village credit council which has been 

very successful in endorsing loan applicants and assuring repayment. This 

village council will obviate the need for numerous credit suiervisors and 

Farm plans and budgets will bemaintain the present low loan dilivery cost. 


developed with the assistance of the OHV extension agent who will receive
 

training ia farm plan analysis.
 

take advantage of
Fleribility must be built into the system to 


It is recomnended

"technological packages" as they are developed by research. 


with 	no
that, initially, loan terms be extended from 3 years to 5 years, 

downpayeant requirement except for work animals (25%), and that credit be 

not only for implements, seed, and fertilizers, but also for
available 

purchasing work oxen and labor costs for land leveling and/or deep plowing 

at the Bancoumana polder. 

The credit system involves 3 initial components: fertilizers/insecticiaes, 

Regarding fertilizers and Lsecticides, there
implements, and work oxen. 


')HV will
will 	be no initial change whatsoever in the present system-. 


continue to purchase 100Z from SCAER, sell at SCAER prices on one-year 
credit,
 

And credit loses will continue to be

and receive a ccussion on aalas. 


of water pumps - five year loans vill
borne by SCAER. The same is true 



the rule and 	 continue to com from SCAUcontinue to be supplies wil 


(0KV had decided to begin again requesting these pumps).
 

Regarding agricultural implements, for hose SCAM implements purchased 

on terms not exceeding 3 years, there wil be, similarl7, no change what

soever in the present system. The big initial change will be 	 that loan 

terms of up to five years vil be offered. If the farmers choses this term, 

cash from SCAER using a loan fund establishedthen 0KV will buy the implement on 

for ;his purpose and receiving its 52 commission as always; but nov 0RV will be 

the loser if there is a default. It is suggested that SCAER's 	 interest 

the pricerate (which is 3.1Z/year) be almost doubled to 6% • Thus, 

to farmar would 978 be follove, the only changeschedule offered the for as 

being the addition of "5th YEAR", the latter of which reflects the interest 

rate: 

Cash Price Credit Plan Price
 
Ist Year 2nd Year 3rd Year 5th Year
 

POw 52,870 FF' 54,510 53,440 36,135 62,390
 
91,548 93,110 94,310 104,775
Multicultaur 88,795 
59,810 	 61,610 67,060
Seeder 58,010 60,830 


Donkey C'art 71,060 73,265 74,51.5 75,470 83,850
 

.osr js'*emenc prices are increasing about 5%/year. For example, the 

price of a plow in 1975 was 44,500; in 1976 45,650; in 1977 47,330. 

It would clearly be preferable for higher interest rates to be applied 

but this is effectively impossible without undermining the purpose - increasi,
 

and would completely ingore the existing agricultural
implement sales 

supply situation in the Saute Vallee. In ocher words, farmers would not 

raised its prices in 1974, for example, sales fell dIgnicantly.buy. When SCAMl 


lndeed, .aruers biggest complaint c ncerning multicultivators is their high
 
.7 

price in comparison to plows - so raising the price significantly would
 

likely have exactly :he opposite intended effect of encouraging a high
 



expatsion in the use of Wltiple cultivators. indeea, razszng pr'Lceu
 

more tha" ever on locally
significantly will simply force fanmrs to rely 

made plows, which do little to increase productivity 
since weeding must 

continue to be done by hand.
 

Now,it takes a year from the time the farmer first 
orders the equipment
 

so even under the proposed modification the effects 
will not
 

to receive it; 


3 when the first implements purchased on 5-year 
terms are
 

be seen until PY 


as
 
same reason, the credit specialist is being brought in 


used. For this 


early as possible to ensure that the new terms are available for 
the
 

I 

taken. The
 
November, 1979-January, 1980 campaign when 

implement orders are 


fact that the existing default rates are less than 1%
on such loans (excluding
 

those for water pumps) and the fact that sales 
prices of implements are
 

increasing only about 5-6% annually, strongly 
suggests that the loan fund
 

will not lose any sia'ificant amount to value.
 

Once this system has been in effect a year, the credit design specialist
 

will do a detailed ttudy of the whole credit situation in the Haute Vallee,
 

and his recommendation will be directed 
towards setting-up a credit system
 

that will be 100% viable.
 

- building a
 
The long-term objective should not be lost sight 

of 


capacity of local blacksmiths to make both multiple cultivators, donkey
 

carts, and seeders, in addition to improving the quality of plows 
and making
 

spare parts. With the GRM covenant that ORV is free to purchase supplies from
 

sources other than SCAER, ORV will be in
a position to buy these locally-made
 

multiple cultivators and improved quality 
plows and offer them to farmers 

- namely, medium-term credit 
which the local blacksmiths cannot 

on term 


instead of cash. This is the only way prices for such implements 
can ever bi
 

brought down. Once the local blacksmiths 
are making these implements, OHN
 



will then be in a uch better position to raise its interest rates while at 

the sm time cutting its prices to the farmer. Hance, substantial blacksmith 

training ranks at the top of project priorities and is being adequately 

a new on-going prosram of OT.addressed in this project. Tndeed, it is 

Regarding work exen, the proposed fund for Inancing 5-year implement 

loans will be available for financing work oxen purchases on credit as well. 

The effective interest rate need not be the same, however. Indeed, because 

types of loans the project area or competingthere is no history of these in 

factors, a fully viable interest race of 12%, including insurance, can be 

started from the beginning. The cooperative in Gao which gives entire villages 

loans for purchasing cattle has an interest rate of 82 annually. This is
 

possible because repayment has been 100 and because U.N. statistics show that
 

Mali has about the lowest rate of ieflatLon in West Africa (because of its 

pricing policy). With an insurance prct-m, 2-1 / 2%, this would bring the 

effective rate to 10-1/2% - scill 1-1/2% below the proposed race. MalLans, 

however, do not chink in terms of interest rates - they are fully accustomed
 

for things which must be paid at a later time, however.
to paying higher 

oxen
With a 12% interest rate and 25% down payment, the price of a 3-year old 

teamwould be as follows: 

-Crdi t 
Down Payment
Cash 5-Year Loan 


0326 414 $81.50 

As for the final new object of credit - land leveling at the polder 

a 12Z annual interest rata is also suggested; thm polder farmers clearly will
 

have the capacity to pay it. Again, Halians do not think in terms ,of interest
 

races and none will be publicized; so varying interest rates 'for different
 

things is not a problem.
 

(1)Actually, 2-1/2% represents the insurance premium. 



Loan Forms
 

With the assistance of the OHV technicians, the farmer will fill
 

out a FARM LOAN PAPER detailing present farm and farm family s1ze, crops
 

grown and corresponding hectarage, and total family income. This paper
 

will be filed at the credit office and will serve as a valuable data base
 

for future analysis. To insure as best possible the accuracy of the
 

information, the village credit council will sign the Farm Loan Paper.
 

The loan application iorm will be filled out each season or as new
 

credit needs arise. The application form will be sent to the credit office
 

for approval after signature br the extension agent and village council. So
 

the system will continue, initially, to rely on the village council's
 

determination of whether someone has the capacity to take aut a loan. Loans
 

exceeding 300 dollars m be sent to the OHV Director for approval if the
 

repayment ability of the applicant is questioned. All loans to applicants
 

related to the extension agent or credit officer within the third degree of,
 

consanguinity or any loans to other OHV employees must be approved by the
 

Director of OHV.
 

CREDIT PROJECTIONS 

Prior to acceptance of loah applications, the area c edit officer will
 

determine the seasonal credit demand Ily type of loan (short or medium-term).
 

Based upon this determination, "credit lines" will Le opened to credi.
 

officers. This will enable the OHV Director and his Director of'the funds to
 

establish lending ceilings to each area office according to dsmand. Credit
 

offices whose total loan applications exceed their ci-eir Lines" must submit
 

a justification to the OV Credit supervisor for approval of an adjusted
 

credit line.
 

A suggested format for determining credit needs is found below:
 



_________ 

AREA CIMUIT OflICX APPLICATION FOR CREDIT LINE 

........

1. 	So. of farmrs in zonQ of intervention 

2. 	No. of credit supervisors in intervention 

Estimated value of individnal loans for:3. 
MF
 

a. Work animals 


b. Plows, haxrows, other 

Mr
 
c. Fertilizers 


d. Agro-chemicals 

a. Arimals for fatraniflB 
my
 

f. Labor costs 


IMF
 
S. Other 


. Lstimated value of group/association .cans 

.
 
Total estimated credit needed 


.............
 
3. Total Loan Applications Approved 

last year 


......................

6. Credit line application lcst year 


7. Line 5 as a percent of line 6......................
 

8. Percent repayment of short-term credit 
.ast year %
 

crtdit
9. Repayment rate of mediumr-te 


..1.
 



SUGGESTED FARM LOAN PAPER 

Credit Office
 

VillageName 

DateI.D. No. 


No. of Inmediate Family Members
 

Size .of Farm
 

No. of Work Animals
 

No. of Cattle
 

CROPS GROWN 
1. 
2. 
3. 
4. 
5. 
6. 

NUMBER OF HECTARES ESTIMATED YIELD 

OTHER INCOE SOURCES (SPECIFY) 

1. 

2. 
3. 

Signature of Applicanit
 

Attestation of Village Credit Council
 

OHV Extension Agent Signature
 



LOAN APPLICtITON
 

STATUS
 

Approved
 

Not Approved
 

Due 

Paid
 

Credit Office
 

Farmer's Name __ Village 

.D.No. Date 

IT"(S) TO BE FINANCED: 

Description Unit Price Total 

1. 
2. 
3.
 
4.
 
5.
 
6.7. 

Repayment terms:
 
Date Due
 

Z p.a. to be applied
 

Signature of Applicant_ 

Attestation of Village Credit Council 

OKV Extension Agant Signature 



AnnexB. 

C. 	 Credit Fund Accounting and Responsibility 

The OHV agricultural credit system will continue to be under the
 

direct su~irvision of the Director OHV, and day to day 
supervision and
 

will continue to be the responsibility of OV' s marketing
administration 

to be at the sectorauthority will continuedivision. Loan approval 

at 	the level of the OHV Director.
and 	 ZER level offices of OHV and 

grant will establish an OV agricultural
A 1,30C,000 dollar'SAID 

It will be released in quarterly advances against OEV's annual 
loan fund. 


The 	loan fund advances
 
credit projections to meet scheduled credit needs. 


The 	Director of
 
will be deposited in the BDM in a special account. 

marketing will continue to be responsible for accountability and reporting, 

He will monitor with-drawls 
but 	he will have no loan approval authority. 


the 	general loan policies andin conformity withto ascertain that they are 

specific regulations.
 

immediately upon

All loan repayments and interest earnings will, 

loan fund account inthe 0HV agriculturalreceipt, be deposited bw-k into 

the 	BDM. 

The Director of Marketing shall prepare and 
submit a monthly report
 

to.OHV Director and USAID Project 
Manager containing:
 

1. 	Cash balance at beginning of month
 

2. 	Deposits of principal and interest payments
 

By category, number, and value of loans outstanding 
at the
 

3. 


loans made during the 
beginning of month, number and value of 

month. 

4. 	Number and amounts of loans past due broken 
down by
 

reveal delinquent period
category will be reported to 


453_for how figure is arrived at.
(1) See page
 



30 days; 60 to 180, etc. 

In addition. to the credit fund, S10,000 will b'a set aside to 

establ sh a Special Insurance Fund to. insure the deathl, of traction i 

animals from any cause except slaughter. This program will be funded 

in the future by the 2 1/2% pmlua in the 12% interest charged on loans. 

made for the purchase of traction Animals. The tan thousand dollars 

of grant funds will be deposited in the insured account at the outset to 

s'rt this insurance. The insurance funds will not be comingled with the 

regular credit fund. 

Each of the supply outlets/credit offices at the animal traction
 

centers will have limited security cash safes. Smal2 loan contracts may be
 

presented to them if they were the approving officer, for payment subject
 

to the availability of funds. Any vendor or supplier can be given cash for
 

equipment, supplies or service authorized in the loan contract. Only the
 

original of the loan contract is negotiable. All other loan contracts must
 

be presented to OV in Bamako. Cash payments can be transferred to any
 

credit office after approval by OHV headquarters if the vendor, supplier or
 

borrowing farmer requests it.
 

EHWV
staff members responsible for operating the existing implement
 

supply supply system will be trained in the U.S. in operating a large 

scale credit operation. OHV agents at the ZER leva will be trained in

:ountry in all aspects of agricultural credit systems. These will include 

among other things to: 

a. analyze resources and credit problems;
 

b. make operational changes and adopt improved methods; 



c. to identify medium and long term agricultural investment oppor

tunities, capital requirements, rates of return co cne rarmer 

and benefits to the economy; 

d. to undertake fundameatal research on institutional credit for 

agricultural development and to utilize this information in 

planning annual md long term credit programs; and 

e. 	to operate field farmer service centers and a diversified 

supervised credit program. 

E. 	 Initiating the Systea 

A full-time U.S. technician will have the overall responsibility 

to assist OEV to (1) modify OHV's exi*sting credit system, and (2) (following 

the proposed study reaulting in a recommendation for a new credit system) to 

organize and administer the new credit program. He will be responsible 

for working with the short-term credit specialist in the study which will 

result in a recomendation for an entirely new system. This credit adviser 

will prepare the details and finalize the credit delivery system for OhV and 

USAID/Bamako approval. The project will also provide in-country, third 

country, and U.S. partcipant training. They will also recommend methods, 

time frame, curricula and content of training programs. Funds are provided 

in the Grant to purchase office equipment and supplies to equip the credit 

offices and to provide transportation for credit office staff. 



F°. Oher Considerationi
 

This project recognizes that the development of & major, vetl-institu

muast for the lourte-m development -bf AgritionleAzed credit program is 

projected in all development efforts
culture in Mali. Credit requirements as 

farmer credit have not yet
are very high. Interest rate policies for small 

or 
been clearly addressed in Mali, and the establishment of credit offices 

The establishment of a the rural areas is still a dram.
branch banks in 

is a major, long-term investment in Mali's 
viable, ag:icultural credit syscm 

future and is clearly outside the scopi of this project. 
The escablishment
 

lending practices is a time-consumiig
of laws, rule and regulations governing 

effort and will only be based upon sound analysis of 
lending experience.
 

Furthermore, the capitilzaition of an agricultural loan 
fund, complete with
 

require an enormous investment, and worthy of
 re-discouncinS window, would 


the need fov and $rowing interest in a national
 a separate project. Noting 


this project will do the following: (i) utilize
 agricultural credit systes, 


the existing credit arrangements witia SCAM which is working ef-ect vel7 in
 

tem credit. The reliance on
 this part of the country for short and mediu 


as not tco delay

this system, acknowledging certain weaknesses, is planned so 

As mentioned zarlier, the preferentialthis project.
the production aspects of 


.credit rate has been determined to be a positive incnncive on farmers' use of
 

the multiple cultivator which is a major component 
of the production increases
 

planned. 

examine credit demand, terms and lending
Secondly, the project will 

practices (both formal and non-formal credit sources) in a discrete area of 

the country and thus offer data, analysis and observations 
for the 4evelopment 

the entire country.
of a major institutional lending framework, clearly neede 

for 

Jf/
 



In the Philippines, where the private rural banking system isused as a
 

model for agricultural lending in other developing countries e2ipacriate
 

technical assistance began in 1951 and continues to this date. During this
 

time, lending practices were tested, modified and retested in certain areas
 

of the country or with certain crops. Analysis of successful lending opera

tions were incorporated into the by-laws of the banking system and promoted
 

or encouraged through appropriate financial incentives to the borrower or
 

lender. The lessons learned in the continuing evolution of the Philippine
 

credit experience (as well as those learned in similar credit programs.
 

elsewhere) are directly applicable to plans for a national agricultural credit
 

system in Mali. The point is that no credit system can be created overnight
 

and experience must be gained through well designed applications. The-initial
 

axperience gained with the proposed credit system and its modifications, coupled
 

4th a re-design effort during or before PY3, is an excellent beginning in
 

this direction. It is the recommendation of this paper that the credit system
 

a proposed above be approved with the further recomendation that observational
 

tours be establised for senior Malian policy makers in countries where small
 

farmer lending programs are successfully being implemented. Funds for these
 

obersavtional tours have been included in the short-term training line item
 

(30 PM) in the credit section. Furthermore, if deemed appropriate, invitations
 

for visits from bankers from these countries is recommended and budgeted
 

:for under the short-term technical assistance line item in the Administrativ4
 

support section.
 



Economic and Financial Analyses
 

Simplifying Assumptions for Economic Analysis: 

1. Project will have Introduced 9360 average size farm units to project
 
by 1993 (PY 15).
 

-2. Productivity of food crops other than rice due solely to plowing,
 

extra weeding, improved extension and training, and road network will rise
 

13% f rom 750_k/Lha to 850 !%/ha on the average for land in 
C 

its 3rd year
 
bf dultivi-oI aind wi-b higher in alier ne aXe.I)..

3. "Average" non-ricefood crop farmer u expand hectarge under cultivation 
10 ha in PY and. maintain hectarge under..from 5ha to 8 ha in Py 1, to 

cultivation a- 0 ha___. _ ar= unit. 

4. Expanded areas under cultivation will be "vell-rested", i.e. food crop 

yields will be 1000 kg/ha the first year of cultivation, 900 ks/ha in the 

second and third year, and continue at 850 kg 1 ha after year 3 using 

project's proposed farming methods.
 

5. Of the farmers benefiting from project's improved method (i.e. animal 

traction training centers), 10% will buy additional oxen teams in Year 4,
 

and further expand area under cultivat.ion to 14 ha. on the average
 

6. Productivity on the rice polder will rise at the following rate: 
9 yr. 101,,
rlJ~.2 IYr. P1 Yr. 41 rxv 5 r 6Y' 


T% 1_0. 140% 60Z 80% 85% _F 0 90% 90f it0f' 0"in 

rwULhave a rise of level of productivity fro
 By year 7, 90% of the rice pol 

1000 7 a 300,Fj/ha.
 

7. "Average" farm size for polder owners is 11.5 ha, 10 ha of non-polder
 

land (see Ass. #3) and 1.5 ha of polder land.
 

8. Essential bottleneck (costraint) to introduction of new farm units into 
Rate of
 

improved agriculture system will be animal traction centers. 


these centers will determine rate of fmproved farm units.
 graduates from 

These will rise at following rate:
 

2 Yr. 3, Yr. 4 ,Yr. 5-Yr. 6iYr. 7 Yr. 81
Mr.01, Yr. 

0 80 240 1 440 1 640 J 760 8o00 800 



to produce 	graduates at 800/yr
Anisal.Traction Training Canters wl continue 
aftgr Tem 6. (There wil be a marginal "spin-off", i.e., non-graduates 
will also improve productivity and epand cultivat on as a result of 

watching their neighbors and benefiting from other project components, 

but this is not assumed in the model). 

not be a constraint for LOP. (See Table XV).
9. Credit 	System wil 


so as to asue
 
10. Roads 	will be constructed at such a level of quality 

into Malian econwj(i.e. Hatute Valleeconomic integration of niut. Vallee 
.will vot remain a fragmented market ousti*MIJa economy where there is 

service directly marktableThosa roads wlla differential price structure). 
surplus of 9360 farms.
 

level to assure f#0.
11. Road maintenance will be at such a 

12. As Mali is a net importer of rice and sorghum, value of improved yield 

level of crops is equal to C,.ifprice (at Mali border) until imports
 
given the fact that all neighbors are deficit
equal zero, at which time 


at Hali border. Levels B under
countries, 	value will fall to fob.price 
demand is assumed
improts - 0 and above leve where Kali bej ins to expi :t, 


to be totally elan.tic. P6 1;
 

Data from 1976 showed incre sing
13. No World price analysis was done. 
c 	 ; =
 trend from 	1965. Conseravtive C.I.F. " used was I 


Project is 	not expected to cover projected Hali imports of rice, sorghum
14. 

mi.llets. 

15. 	 F'reiAn Exchane has o shadow price in the model. (While this 

does not hold, the effect would be more advantaroua to benefitsassumption 

than costs which have relatively smaller foreign exchange coionent.)
 

16. Labor is not and will not be a constraint and w2Il remain valued at
 

350 iQ/day. (Tz year 159, 3,110,315 labor days will be required by new
 

methods).
 

of trade will not turn against
17. Relative prices will not change; t r 
agriculture. 



18. Tarm unit vil require no additional Inputs or costs other than those 
foreseen in PP to get yields forecast. (sq. fertilizers,) 

19. Goverment and/or ORV vill incur no now costs other than thoe already 
provided for in analysis; road maintenance, increase administration burden 
of OV, Basic Health Facilities. 

20. Construction components have a life of 15 years with no signifEicant repairs 
(some Polder Constr. excepted) and after which time, they have Mo resale 
value. 

21. Comodities and vehicles have life of 5 years with no major rc Fs or 

and after which time they have no resale value.
alternations, 

22. Expected life of oxen in area is 7 years on average. 

due to better feeding , etc.
23. 	 Oxen appreicate in value to society 

oxen team will be worth at least 150,000 MF.
Thus, in Year 15, 


24. Life of farm Implementsneeded to increase tyields is 15 years with only 

minor repairs. (seeder, donkey carts, multicultcurs) Multi-cultcurs will 

need 10,500 MF worth of repairs every 5 years, and donkey carts will need 

7000 M work of tires (or. Exchange) eve 2 years 

Animal Traction Research will no longer be necessary for projecte
25. 

yield increases after Project Year 5.
 



NO, 

A. Egonomic 'Amlysis 

The economic/financial analysis was undertaken at tlrko loves
 
a macro-economic analysis examining the project's impact upon and 
value to the country of Mali as a whole; a macro-financial analysis 
examining the proectls impact on key institutions involved and 

assuz'ing their filancial viability; and a micro-financial analysis 
looking at the project's impact on the farm unit (target goup). 

The macro analysis had two goalsa firstly the socio-econcmric need 
crop
for an de'sirability of activities aimed at increasing food 

production in the Haute Valleel secondly, to identify major con
straints to further development in the area' and to determine whether
 

or not the project would adequately address these constraints.
 

The economic analysis defines the need for such a production
 

program in terms of the "need to raise the income and quality of* 

life of the rural poor In Haute Vallee" --the project goal -- while 

subsequently reducing Mali's dependence on grain imports in years 

of poor harvests and strengtherninig its fore gnexchange position
All countries surthrough possible grain exports inbetter years. 

rounding Mli are net importers of cereals. 

The proposed project, as described by the list of simplifying
 

assumptions provided below, shows an internal rate of return 
of
 

8%, which is considered to be a conservative estimate. Key assump

tions concerned thevalue of rice, millet, and sorghum, 
projected
 

which farmers would
yield increases for cereals, and the rate at 
The general approach
be induced to adopt new agricultural methods. 


was to consistently use modest assumptions for benefits and 
some-


The affects of variations in
what heavy assumptions for costs. 

key assumptions were discussed at length, and it was concluded
 

that the assumptions upon which the 8%return was based were safe 
since they were conservative and that the 8% return should be
 
taken as the minimum which can be ezpected.
 

For the economic analysis, world prices of rice and millet/
 
sorghum were used~with the conventional neo-classical approach
 
that should a deficit occur, Mali would be forced to go to the 
world market, as has consistently been the case. In surplus years, 

all of which are deficit countries -,
Mali could provide neighbors --
with cereals. Relevant data from official sources showed an upward
 
trend from 41 to 11 TAG Malian border, c.irf. (p. 18, CILSS, 
Club du Sahel Work Group on Marketing, Price Palicy and Storage)
 
from 1971 to 1974.
 

Yield increases were projected quite modestly at 13% father
 
projects by other agencies, permitting,
than thi 200 used in slar 

price without changing the results. an 7% margin of error in 



The assmption of constant relat ,repricon was adopted. Although
 
this is coin in such analyses, it should be recognized that bhares 
in relative prices will affect the reti, received. Historically,
 
terms of trade have worked against agriculture since the prices of inputs 
have teneded to rise more quickly than commodity prices. It is inpossible
 
to predict how relative prices in Haute Vallee will nove, but there is
 
hope that the donor cammity will be able to convince the GRM of the
 
benefit -f increasifg dfficial grain-prices. 

Although there is evidence that a shadow price for forieg
 
exhange does exist, none was used in the project analysis. Since
 
both benefits of product valued on the international market and
 
the relatively smaller amount of imported capital were valued in
 
f&alian francs at the official rate, the shadow price would have
 
had the effect of increasing the value of benefits more tha.n costs.
 

The analysis points to three major factors which account for
 
the relative modesty of the IRR, 1) Terminal year for the analysis
 
was year 15, although benefits after that period exceeded costs
 
by $900,000 discounted at 15%; 2) values of assets (v\Lth the excep
tion of value of oxen which was easily quantifiable) were not added
 
in as benefits in final year of analysis; 3) projected yield
 
increases due to improvements on unrested land was from 750 kg to
 
850 kg/ha (100 kg/ha 13%) whereas similar projects by other donors
 
in the area estimated an increase from 750 to 900 (150 or 20%),
 

As table IV.3, row 5 indicates, net benefits discounted at
 
15% were almost $1 million in year 14, indicating considerable
 
returns remaininr from the project. After year 15, it is difficult
 
to project assumptions regarding prices, costs, and yields. Had the
 
assumptions been considered to extend until year 17,
 
the 15% IRR would have been approached, ceteris paribus.
 

In addition, with the exception of the oxen, which appreciate 
over the years and whose resale value, depending upon age, varies 
between MF 150,000 and PIP 270,000 per team, no 'esale value for 
assets aquired during the project was made. Some of these, such
 
as the roads and the polder, have considerable value..
 

Lastly, it should be noted.that because of the difficulty in 
quantifying both benefits and costs and the lack of studies on 
increased productivity due to these Inputs, calculations in the 
analysis do not include the health or functional literacy compo
nents. This does not mean they are not considered essential to 
the project. On the contrary, the considerable increase in demana 
for labor and timeliness of agricultural activities assume the" 
good health of labor and its ability to retain information provided
 
by extension services.
 



-- 

B. 	Macro-Fianc-ial Examination
 

was done to determine the viability
A macro financial analysis 
of the credit pool supplied by AID (Table 

XIV) and the financial
 

viability of Operation Haute Vallee..
 

The credit pool will be sufficient to meet 
farmers' demand
 

interest rate (not counting 2% for health
 for credit. A 10% 

for animals and 6% on implements, may still not be 

insurance) and overhead in a county with 
enough to cover decapitalization

The project makes provision for techxical almost 10% inflation. 
assistance by credit specialists, who will 

design a revised program.
 

was made to determine the sufficiency of AID's 
The examination 

It was determined to be adequate.
allocation for credit. 

Using the lowest assumption that only 50% of the incr,3ased 
and only 40% of that amount will be 

production willbe markete 	 reveat 20 MF per kilo, a comparison of increased
handled by OHV 	 Thewas undertaken1.
and increased costs incurred by 0HV nues --	 even if it were to impose the sug
examination showed that 0HV 	

will not be receiving
gested tax of $41 per hectare on the polder 


sufficient revenues after termination of 
AID assistance to cover
 

The analysis

the increased operating costs of the project, 


emphasized that cost projections beyond year 
5 were particularly
 

speculative; however, this does not necessarily 
imply that the
 

projections were exceedingly high.
 

This issue bears further examination, 
even though modest
 

assumptions were made in the analysis 
about 0HV involvement in the
 

might be tempted to encourage farmers to 
produce non

market. 0HV 	 As 
food crop over which it has a near monopoly 

in marketing. 

revenues 

this project is economically beneficial to the country, 

should be tappable, even though subsidies 
may be the means employed.
 

Alternative ways of raising revenue must 
be examined as the pro-


A covenant will be included in 	the Grant 
Agreement


ject proceeds. 

calling for a joint study of .alternative

ways of in-reasing 0HV
 

revenue as the project proceeds and recommendations 
will be
 

adopted by project learthree. 	This strategy 
has already been
 

successfully applied in other AID-SUPPPzted 
operations in Mali.
 

C. Micro-Financed Analysis
 

fof.the ',conomic
In addition to the assumption employed 

given below were zad. for'Ithe micro
analysis, the assumptions 
financial and cash analyses.
 

I. Crort- The analysis assumed that orly millet 
will be 

farmers outside the polder. Rice is grown in the 
grown by'H 

v.m
 



polder. The present marketing system provides incentives for the
 
farmersto increase production in cash crops - cotton, peanuts,
 

However, the mix which the farmer considers optimal was
tobacco. 
considered indeterminant. So, to be consistent with the project 

goal of increasing food production# the analys..s undertook to 
determine the financial feasibility to the farmer of increasing 

food production without altering government pricing policy. 

2. Prices - The analysis assumed a price of 40 1PA(G for
 
These approximate official market
millet, and 60 I1T/KG for rice. 


prices. All prices are assumed constant, and no relative price
 
changes are assumed.
 

en_ was assumed to be made in accordance with
3. Loan repa 

a 25% down payment on the oxen,
the recommended c2FIt programs 


with an interest zate of 12%; the other implements (multic'ultivator,
 
plow, or cart, seeder) were assumed to have no down payment require
ment, and an interest rate of 6%.
 

reDairs were assumed to be necessary for the
4. Repairs: 

donkeya&'muiti-cuatlvator. These amounted to 7,000 IF every two
 

years for wheels and bearings, and 10,500 IT every five years for
 

shoes, respectively. Repairs on plows were assumed to average
 

2,200 r: every two years.
 

For the financial analysis, the assumptions on 
depreciation 

were 
5. 
that the oxen would noT aepreciate; that the implements (multi

cultivator, seeder, 'plow,donkey cart) would have a life of 
20 years, 

line depreciation-, and ttat theand were depreciated using straight 
simple implements would have a three year life, and again 

were
 

depreciated using straight line depreciation.
 

The micro-financial analysis was based upon projected farm
 

budgets for those groups of farmers considered to be.target 
groups
 

of th project: farmers who cultivate 1.5 hectares in the Bancoumana
 

rice polder in addition to an average of ten hectares of other farm
 

land elsewhere, and those farmers who do not have access to the
 

Bancoumana polder. A comparison was made between the cash-flows
 

to the farmer resulting from project inputs as opposed tOfarming 
with
 

traditional methods.
 

t.Dward changes in
Thn cash-flow analysis was directed only 
income related to inputs and autputs speci-fcally within the.proa

ject's sphere. Thus, while the non-polder farmezzmay appear in 

"cash" sense to be worse off during the first five years of ora

;in fact, be-income flows
 ton using project inputs, there may 

which will improve their position. Furthermore, it is important
 

to note that extending the projected farm budget over 18 years, 



and liquidating farmer assets, the initlal investment in projent 
Since
inputs will yield an internal rate of return of almost "17%. 

farmers assits increase significantly during the early years of 
the project, they are, in fact, economically better off. 

On the other hand, for those farmers who cultivate 1.5 hectares 
within the polder area, %he project inputs will result in an imme
diate improvement of income- In fact, over 18 years, their income 
will increase annual income.,by 80,675 NT ($183), or by 40%..
 

' The financial analysis indicates the greut increase in net 
worth accruing to the farmp-s, 3specially during the early yea:s 
when the non-polder farmers would receive less cash income. This 
may serve as an incentive for them to purchase project inputs. 

rate on the loans isFurther, given the fact that the interest 
exceeded by the inflation rate, farmer income is understated since 
it is presented assuming constant prices. 

Lastly, this analysis illustrates the central impl-rtance Of 
for food grains marketedincreasing prices paid to farmers 

through official chaniels. The FAO has just submitted a report 
to the GRM on its grain policies which will be used as a basis
 
for concerted donor community discussions with the Government
 
with a view toward increasing official market prices.
 



TABLE I Social Value of Benefits: Folder Rice 

Year Tear Increase Total Increase: Eat. Total Value Total Value Discount Total Value 
Per ha #of ha under 0 of k& Social (MY) ($US) Factor Discounted 

Improved cul- of rice 
tivatlon yielded 

1 2,000 64 128,000 280 HF 35,840.000 81,454 81,454 

2 2,000 192 384,00'0 280 1F 107,520,000 244,364 1.15 212,490 

3 2,000 256 512,000 280 HF 143,360.000 325,818 1.32 246.832 

4 2,000 384 768,000 280 HF 215,040,000 488,727 1.52 321,531 

5 2,000 512 1,024,000 280 HF 286,720,000 651,636 1.75 372,364 

6 2,000 544 1,088,000 280 MV 304,640,000 692,364 2.01 344,460 

7 2,000 576 1,152,00 280 HF 322,560,000 733,091 2.31 317,3i5 

8 2,000 576 1,152,000 280 HF 322,560,000 733,091 2.66 275,598 

9 2,000 576 1,152,000 280 HF 322,560,000 733,091 3.06 239,572 

10 2,000 576 1,152,000 280 HF 322,560,000 733,091 3.52 208,265 

11 2,000 576 1,152,000 280 HF 322,560,000 733,091 4.05 181,010 

]2 2,000 576 1,152,000 280 HF 322,560,000 733,091 4.66 157,316 

13 2.000 576 1,152,000 280 HF 322,560,000 733,091 5.36 136,771 

14 2,000 576 1,152,000 250 HF 322,560,000 733,091 6.16 119.008 

15 2,000 576 1,152,000 280 HF 322,560,000 733,091 7108 103,544 



Yield Increases Estimates (par average farm units).Table IlA: 

Year 1 (8 ha) 
Current Improved Total 

5 ha 750 850 kg/ha 500 
3,0003 ha 0 1,000 kg/ha 


3,500
 

Year 2 (10 ha)
 

500
5 ha 750 850 

2,700
3 ha 1,000 900 


2,000
2 ha 0 IT 


Year 3
 

500
5 ha 750 850 

5 

4,500
5 ha IT or 80 900 


Year 4 8 families wUll buy additional animals 10%
 

4,750
(14 ha 10 ha of 850 

4,000
w/2 teams) 4 ha at 1 Ton 

Year 4. for 72 families 

10 ha @ 850
 

5 x 100
 
5 z 850
 

Year 5 8 families 4,750 + 4(9000) 

•0 ha of 850 4,750) + 4 (900) - 3,600 3,600 

4-e750 

1,400Year 6 4 ha 90 



?AMX x.B.s PH1JEC, YI S INCEASBS FROM MILLT, SORGHUM 0" POLDER (no. of familie times predicted yield from Table I.A) 

80 240 440 640 760 800 800 800 S00 800 B00 9000 800 

Farm 
PY 2 PY 3 P1 4 P!5 ,Py 6 PY 7 P18 a ear PY 9 PY 10 Py 11 PY 12 PY 13 PY 14 115i 

80x3500 2403500 440x3500 640x3500 760x3500 800x3500 800x3S00 1
 
280,000 940,000 
 1,540,00( 2,240,00( 2,660,000 2,800,000 2,800,00 2,800,000 2,800,000 2,800,000 2,800,000 2,800,000 2,.800,000 2.00,O00 

80x5200 240x5200 440x5200 640x5200 760x5200 800x5200
416,000 1,248,00( 2,288,00C 3,328,000 3,962,000 4,160,00c 4*160,000 4,160,000 4,160,000 4160,000 4,160,000 4,160,000 4,160,00 

80x5000 240x5000 440x5000 640x5000 760x5000 3 800:5000 
400,000 1,200,001 2,200,000 3,200,000 3,800,00 4,000,000 4,000,C00 4,000,000 4,000,000 4,000,000 4,000,000 4,000,000
 

8x8750 24x1750 44:8750 64,8750 4 76:8750 80s8750 80
 
72x4750 216x4750 396x4750 576x4750 
 684x4750 720x4750
 
412.,000 1.236.000 2,266 000 3r296,00 3,914,000 
4,120,000 4,120,000 4,120,000 4,120,000 4,120,000 4,120,000 

8x8350 24x8350 44z8350 5 64jU50 7fx3x50 uo33j -
72x4750 216x4750 396x4750 576x4750 684z4750 720x4750 
408,800 1,226,400 2,24840( - 3,270,400 3,883,600 4,088,000 4,088,000 4,088,000 4,088,000 4,088,000
 

8,8150 24x8150 6 44z8150 64x8150 76x8150 80:9150
 
72x4750 216z4750 396x4750 576x4750 684x4750 720x4750
 
407,200 1,221,60 2,139,600 3,257,000 3,868,400 
 G,072,000 4,072,000 4,072,000


Bx8150 7 .4072,000 I ' 

72x4750 1,221,600

407.200 1 2,139.600 3.257,600 3.868,400 4.07z,000 4.072.000 4.072.000
 

8 8x8150
 
72x4750
 
407,200 1.221.600 2.139.600 3.257.600 3,868,400 4,072.QO0 

9 
407,200 1,221.600 2.139.600 3.257.600 3.868.400 


0 407,200 1.221,600 2.139,600 3,257,600 3r868,400
 

2
11 
 407,200 1,221.600 ,139,600 3.257,600

2


_.3 407 200 1,221.600 2139.600 
147,20.221.600
 

1 ______ ______ _______ ______07,200 

0 ~ ~~ 0 1386600 117,9^Y, 214 304 47 00~IC . 290000 1,256,000 188.000 6140,000 ),832,800 2 21,912,800 25,909,600 30,062.4003 ,40 4. ,.,7480 
40 4r,3 0,00
 

4.072.000 



8M" 8.169.13w oftan 8.4mmn SANUIM .4.336A P.uds"i P.PUI 8.13 UJ An.&1 M.R.i, 68.0149a 



TABI I11! 	 Itemized Beefits and Costs of laste Tlls Integrated Raral 

Development Project 

Item 	 n2 P3 P4 P1 P 6 17 P18a9 16F10 7 P112 7 r13 lr 14 7i15l11 

Social Benefit. 

M3924 i,611.178 063,433 10,665,67 11,692,942316,835 804.24S 1,548935 2480 3.496904 4,324.051 5,528,002 ,55,461MiletSorhum 10000 ( 733.091)
Rice 31.454 244.364 33S.81 148.727 651.636 2692 36 733.091 ( 733.091 733.091 ( 733.091',( 733.091 ( 733.0911 ( 73&0 ( 33.091) 

T
3 2 12A2 I%,

TTAL 81.454 314.34 1.642.673 1.292.972 2.200.91 173.16 14.229,995 2' y f1 0 m.344.269 11-39,778 1 5072. 

Social Casts 
on Far 

(Polder Ouers) 
External Costs 
for Polders 
On Far("..c-Poldec Areas) 

13,244 

447,300 
$0,690J 

31,333 

577.000 
271.S9 

28,732 

777.000 
566.2251 

46,871 

368.000 
927711 

57,156 

149.000 
1,287,933 

48,037 

245.00C 
1.40.49C 

50.133 

237.000 
1.931.166 

45,934 46,206 

242,000 227.000 
2.248.429 2.527.131 

45,954 

262.000 
2.682.109 

45.954 46,332 

410,100 196.000 
3.201.5I153.520674 

46,3. 
q 

230.000 
3.004.685 

46206 

?O,000 
A12-t3M 

45,934 

183,000 
-A427 490 

Animal Tract Ion 

Tra,Ing 0 38,530 43,330 49.926 56,522 25.58E 26.384 26,384 26,384 26,384 26,384 26.384 26.394 26,384 26,3M4 

Animal Traction 
Research 
O4V 

577,000 
1,362.000 

631,000 
851.0m 

611,000 
856.00 

584,000 
712,000 

35,000 
4681 976.00 500.O0( 

0 
468.000 

0 
468.000 

0 
976.000 1 

0 0 
468.000 

0 
4(,000 

0 
46.0G0 

0 
468,000 

Credit Inst. 
Credit Fund 

169.Q00 
0 

48000 
2240000 

551.000 
5000 

385.000 
388,000 

349.00 
524.00 

256.00( 
_ 

230.00( 230.000 
( 

230,000 308.000 
0 

266.C30 
0 

230000w 
0 

230.000 
_ 

252.fl 
_0 

252.000 
0 

load lJsot. 0 0 27.058 62.918 
96.496 130.00( 130.CA 130.00 30.000 130.O -30 000 130.000 130,000 130.000 130.000 

4.630,44714.S47.92314.617,3" 4,955,407 5.259.928 5,577.828
4,675.934 3.884.89 4.806.345 4,64,426 4.266,10 3.301.11 3 104,68 ),390767 3,654,721 

3.173.164 4:229:99 5:275, 1 6.261.093 7.2895818.317.01519,344.269 10,371,524 11,398,778 15,072,193
 

I 

http:3.301.11
http:3.884.89
http:2.200.91


5. 
... 0 t Project disc ted a 1M 10Z and 

Vall~e late ratl 
enef Its ad Costs of Option Hauce 

rected ftcosWicTABZ i po 

1412 13 15 
10 11

7 8 9 
3 4 

Year 1 2 S 6 
9,344,265 10,371,52 1%399,775 15,072.193 

.3 7,0 


642,673 1.292.974 2,200.591 3,173,164 
4,229,995 5,257,148 6,261,093 7,289,558 


4fits 314,364B1 4,547,92 4,617,39 4955,407 5,259,921 5.,57,32

4,266,101 3,301,121 3,104,683 3,390,76? 3,654,21 4,630,44
Coat4 4,675,934 3,884,898 4,806,345 4,564,42 

S,4l6 ]17 6,1358 9 "9,
S
 

127.951 1,125,312 1,866,351 2.606.372 2,659,113769,092 4,726,87 

I-C 4,594,48€ 3,570,53 4,163,672 3,271,452 2,065.516 


7.t 
3.2 b.05 4.65 5.36

31 2.6 3.06E 1 32-. -I.T2- 17.75 2.01 2-. 
C-75 

930,640 1,014,35 1.010,470 986,56 U,3401 
755,42


63,65 4,7 148 701.647 8.51,75 .--- -------------
2,152.27 1,180.29


4,594.48C 3.104,811 3.154.29 

benefitslr o -.....-...---- 3.45 3.53.14
2.85
2.59
2.36
2.14
1.95
1.61 1.77


1.33 1.46
1.21
1.10 
1,724.675 1,779.37 1,502,1"1 


1,455,24 1.658,55

957,118 1,217,93C 1,26,74

79,47 635,76S 

3,245,94! 3,441,051 -2,459,732 -1,414,73

of 44,S,valuediacolnit 2.-94
2.72
2.16 2.33 2.522.0
1.71 1.85
1.47 1.59
1.26 1.36 


1 1.08 1.17 
r-az 2.256,9 3,229,376


1.74,9 2.028,7 2,1491253
1.329,55

87.041 7,07,743 1,091,45 1,408.85

1,518,76
4,594,48 3,306,050 3,555,69 2,596,3

value of 
beset Its 

-A
(Ml-0) 

-

bet mt otbarcattle:*includs resale value of 
cspit*l stock. 

http:1,408.85
http:1,779.37
http:3.154.29
http:1,180.29
http:2,152.27


TABLE V.A.
 

I On-Farw Social Costs (Pon-Pulder Areas) - 12 ha Farm 

6 Yr. 7 r Yr. 9 Yr. 101 Yr. 11 Yr. 121 Yr. 13 Yr. 15INPUTS i.Yr.I 1 TcYr. 3 Yr. Yr.5 Yr. 

I50, -20.000I -,00.0Oxen Tem 
Feed & Vet 4,56( 4,560 4,560 4,560 4,56 4,560 4,560 4,560 4,560 4,560 4,560 4.560 4,560 4,560 4.560 

58 00( 10,OO 10,500
HultIcut 88,79! 10,50{
Seeder 

7,000 7,000 7,000 7,000 7,000
Donkey 71:06 7,000 7,00 

Labor 91, 00 140.000 140,000 140,000 140,3 140,000 140,000 140,000 140,000 40,000 40,000 40.000 40.000 40,000 40,000 

150 250 251 250 250 250 250 250 1250 250 250 250 250Fungicide 

463,415 144,560 151,810 144,810 162,31 144,810 151,810 144,810 51,810 55,130 51,810 44,810 51,810 24,810 02,310
TOTAL 


1_ 329 345 329 361 329 300 329 3'. 353 345 329 345 284 3691053 


II. ftFarm Social Costs (Non Polder ,Reas) - 13.5 ha Farm, .5 of Ich rim polder 

Oxen Tea (150,000) -17,391
17,391
( 11.5-XlO) 130,435 
Feed & Vet. (4560 X 10) 4:560 4,560 4,560 4,560 4,560 4,560 4,560 4,560 4,560 4,560 4.560 4,560 4,560 4,560 4,560 

10,500 10,500
Hulticuttea " 88,795 10,500 

Seeder 58 0 5,3
50.435!
115 X 10 


Donkey 71.060 
11.5 X 10 61,791 6,086 6,086 6,086 6,086 6.086 6,086 6.086
 

250 250 250 250 250 250 250 250 250
150 250 250 250
Fungicide 

Iabor 91,t001 140000 40,000 140.000 40,000 140,000 40,000 40,000 40,000 140,000 140,000 40.000 140,000 140,000 140.000 

50,896 155,130 150,896 144,810 50,896 127,419 61,396

TOTAL (HF) ,016 44.560 50.796 44,810 61,396 144,810 133.505 144,810 


329 367 329 303 329 343 353 343 329 343 290 36..jj
TOTAL_____ 97Q 1 329 343 

111. Ox Farm Social Costs (Non Polder reas) 14 ha 'arms (e panded from 10 he) 
102 of "modern,zed" f rmaers 

99 
 20,000 "20,000

OX Team 50,000 150,000 20,000 


9,12 9,120 9,120 9,120 9,120 9,120 9,120 9,120 9,120 9,120 9,120

Fee6 & Vet. 4,560 4.560 4,560 9,120 

Hulti 88,795 88,795
 

Seeder 55,000 58,000 
Donkey 


450 450 450 450 450 450 450 450 450
150 250 250 450
Fungicide 
.35000 238.000 38,000138,000 38.000238.000 (38.00091.000 40,OO 40.000 238,000 238.0 238.000:38.000 38.0O0Labor 
47,570 27.570 47,570 47.570 27,570 .570

TOTAL . 392,355 44,560 44, 810 544.165 47,370 297.570 .570 247.570 47.570 
563 517 

,8921 3291 29 1.237 S 563 512 563 563 563 563 



TABLE V I& 

FOLMU: Social Costs (Ass 1.5ha pr farn unit) 

Yr. I Yr. 2 Yr. 3- Yr.4 r. 5 Yr.6 Yr. 7 Yr. 8 Yr 9 Yr. 10 Yr. 11 Yr. I Yr. 1 Yr. 14 Yr. 15 

Oxea
lov 

11.5x
10 

1.5 19.565 
54,000 

29609 -2.609 

FertiLizer 20,625 20,625 20,625 20 ,625 1 20,625 20,625 20,62 20,625 20,625 20,625 20.625 20.625 20,625 20.625 

Seed 8.478I 

ThresbhifFewd 27,000 27.000420 420 27,000420 27,000 27,OOG420 420 27,000420 7000420 27,000 27,000420 420 27,000420 27,0OO3420 27,0.0420 27,UO0420 27,000420 27,000420 

Labor lOZ3S0zL.S 5,250 5.250 5,250 5,250 5,250 5,250 5,250 5.250 5,250 5.250 5,250 5,250 5.250 5,250 5.250 

Total (1V) 135,335 53,295 53,295 53,295 53,295 53,295 50,568 53,795 53,295 53,295 53,295 53,295 53.245 50,568 53,295 

Total ($) 308 121 121 121 121 121 115 121 t IIi lIrnt Att 

*1- -- -



TABLEV C On - olIder CoStp.of increed Rice Production by Operation Year of Farm Unit (rows) and Operation Year of Project (columns) 

- .... I 
Yr. I Yr.2 Yr. 3 Yr. 4 Yr5 IYr. 6 Yr. 7 Yr. 8 Yr.9 Yr. 10 Yr. 11 Yr. 12 Yr. 131Yr. 14 Yr. 14 

576 .576"
 
64 192 256 384 5132 544 576 576 576 576 576 576 576 


Hectares 


0 0
0 0 0 0 0 0
Yeld. 33,2.244 26,180 13.244 26,180 26,180 6,776 6,468 

0
 
VAlU 5,203 0,285 5,203 10.285 10,285 2,662 2.541 0 0 0 0 0 0 


5,203 5,203 10,285 10,285 2,662 2,541 0 0 0 0 0 0
 

10,285 5,203 10,285 10,285 2,662 2,541 0 0 0 0 0
 
0 0 0


5,203 10,285 5,205 10,285 10,285 2,662 2,541 0 


5,203 10,285 5,203 10,285 10,285 2,662 2,541 0 0 0
 

4,945 9.775 4,945 4,945 9,775 2,530 2,415 0 0
 

5,203 10,285 5,203 10,285 10,285 2.662 2,541 0
 

5,203 10,285 5,203 10,285 10,285 2.662 2,541 

5,203 10,285 5,203 10,285 10.285 2,602 
5,203 10,285 5,203 10,285 10,285 

5,203 10,285 5,203 10,285
I 5,203 10.285 5,207 

6.332 46,338 6,206 45.954
 
TOTAL 33,244 8 8732 57,156 8.037 133 [5.954 ;6.206 5,954 5,954
5013.3.3....2 5 20
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r oj e TAILI V.D.: SOCIAL COSTS oF NON-POLDER AEASt. .. INCREASE) PRDOUCTION DY PROJCT YEAR (Colu,,) AND BY FA TAR (Row) 
# 

Years 1 2 3 4 5 6 7 10 11 12 13 14 Is

,.a" 41,710 82.450 41,710 82,450 82.450 21,340 20;370 
0 0 0 0 0 _ _0 0 0 

S 38,980 163,215 418.041 584,415 710.775 819.234 820,287 842400 842,400 842.400 842.400 842.400 842,000 842,000 842.00" 
26,320 78,960 144.760 210.560 250.040 263,200 263.200 263.200 263.200 263,200 263.2001 263.200 263.200 263.200 

14,749 29,155 14.749 29,155 29.155 7,546 7,203 0 0 0 0 0 0 
3 12 765 53,475 136.965 191.475 232.875 268 410 276000 276.000 276 0 276000 276000 22687557600 

. 
__ _ _ 

26,320 

_ _ 

78.960 144,750 210.560 250,040 263,200 263,200 

15,781 31,195 15,781" 3,195 31195 8,074
,21,.,, ,., ,.,3,o_ 

263.000 

7 707
,.o-

263,200 

o_ 
263,230 263.0 263.200 

S. S13.653I . 2 6 2 57,195: L..,96 146 493.1.4 6 204795' 2 ,5 2,15 -287,02-25,r04 26 20 I 287.4516, 0| 
295e200
2 ] 01 

295,200
6 0 

295,2
6 3 01 

295.2M 
2 3 0 _ 

0 960 144.760 210560 250 560 263,200 263.200 263.200 263,200 263,200 
2.632 7.866 14.4761 21.05 " 25.004 26,320 26,320 45,040 45,040 45,040 

____ ___ 6____ 26320 26.2 230 
13.029 25,755 13,029 25.755 25,755 6,666 6,363 0 0 
11"100 46,500 119,100 166,500 202,500 233,400 233,700 240.000 240 000 

7 • _- _• " : _ _ "' 9,896 29,688 54428 79,168 94,012 98,960 98,960 9 -96 989 
26,320 78,960 144,760 210,560 250,040 263,200 263,200 263 200 

"_4.:-____ " -. "4961 13.488 24.728 35.9 68 4? 7 12 44.9 60 44,960 44,960 
14 749 29.155 1479 29. 1 29,155 7546 7.203 

9 ___;__ __ _ _ _ __Off 

12 765 73477 i136965 191,475 
24 772 36032 

198,375 
42,788 45,040 

268 755 
45,040 

10... ________ 

I14.7491 

28,240 
.3 

84 720 
a___20 

155,320 
22,740 
2 155 

225,920 
33,088 
14,749 

268.280 
392Z92 
29,155 
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130 

29 155 
1 53 475 16,965 191,475 196375 
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. .::-... ;":!ii -- .i~; ;!:
- .. - " "-';:.... " -: : ....:1 0,508 44,020
 
4 ; """' "J""r"-: 4,136 12.408 
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Table VI: DfaRreg. Rtknl qpnl of Polder and Non-Polder FarmersIntesrated into Haute Vallee Project 
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Table VII: Costs of Setting Up add Operating Animal Traction Centers (8)
 

Costs: 

(1) Animal Traction Centers Costs (Trng) 

Type of Cost Yr. 2 Yr. 3 Yr. 4 Yr. 5 Yr. 6 

K-CQsts 16,500 16,500 16,500 16,500 
16s500 16,500 16,500 16'500 

Number of Centers 
In operation 

3.65 
Operating 
Costs 292650(OY 1) 2,265 2,265 2,265 
(p. 322) 29265 2,265 2,265 2,265 

2,900 2,900 2,900 2,900 
2,900 2,900 2,900 2,900 

3,298 3,298 3,298 
3,298 3,298 3,298 

3,298 3,298 
3,296 3,298 

3,298 
3,298 

Total Ree. Costs 5,530 10,330 16,926 23,522 25,588 

Total Costs 
by year for 38,530 43,330 49,926 56,522 25,588 
Animal Tr. 
Centers 

A) + (B)Undiscomted) _ 

Yr. 7 Yr. 8 Yr. 9 Yr. 10 

3,298 
3,298 
3,298 
3,298 

26,384 

26,384 

26,384 

26,284 

26,381 26,384 



TAII V I I I: RCFU.-K.MC q!AAIMlL02 

CAT____r__ AID 
1 

UK"N AID 
V2 

1N 
PV3 

AID MI 
CIA1 

AID I4 l AID G" 
PY6 

AID GM 
PT? 

AID CN4 
II

Alt U04 

TIMICAL AsSISTAictC: 

I Aimal TracLIon Spec.
I Crop Specialist 
14 CMV's (over 4-yr. period 
-hort Term 
CoSoultankd On call 
_ _ _ _ __ft'I H 

(not toated) 

I7 . .8.. ... 

too 
61 

. ... .-.. 

100 
103 

17 . 

60 
100 

11 

40 

- .....- I - -

a Storage facillties 8 24 24 

TUAINIPI;: 

2 Crop Special ist* 7 7 
I Ixtenlion Agent
2 Agronoay (NA) 23 

28 
20 20 20 

Third Country
3 Animal Traction Spec's 
I Blacksmith Trainer 
la-Country 

a 
4 
3 

4 
6 6 6 4 

K 'sSEv FUND POt tears, ETC. 35 1 35 2 35 3 20 

COUIDIIES;Welders 

Blacksmith equipetnt 
8 Desol Puoa e (4 liP) 
24 Motorcycles 
8 Hbylettes 
II 4-vimeel Drive Vehicles 
Field Test Equipment
miscelIlaneous lmplments 
Spdre pFrts 
Animal Traction Supplies 

8 

6 
5 

14 
4 

176 
2176 
5 

35 
2 

12 
10 

i 
I0 

*j. 

5 
2 

30 

.. 

3 
-

6 

3 

2 _-_5 

S 

6
62 

6 

2
5 

8 

6 

0 
Ini0 

4 

0 
0 
0 

10 
8 

MAATMMACEISAIABES PPRVS3lariea (301 of oilvtotal) 
Prime* (3O of igV total) 
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-

Suh-T, ta I 
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-.-. 

29 
is 

.............. 

402 
6(3 

69 

14 
t 

11) 
IS 

1 

" 
37 
39 

4-14 
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85 

74 

23 
F 
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17 
22 

33 
J9 
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69 
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79 

21 
IA 

......... 
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19 

7 

36 
39 

148 
52 
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-

85 

23 
16 

--

1,15 
49 
90 

38 
24 

-
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19 
70 
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17 
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97 
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I Credit Trainer 

-

TAIL It arlceltural Credit inatltutlo. 
P2 PT3 PY4 r"S Pr6MAI

D 
C AID CNN AID CIN AID Can 
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- 10010-40 

Mr7 rye PT9 P110 PI1 Ptl2 
T13 F14 T is 
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A riclural Credit (A)rt-e-

SSupervised redit (NA) -in Coetry (303•) 
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Spare Parts 4 -
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TAEU X: lowADo1STCZOI 

PT2 2TA s1 is 
CATBOIT AnD CON Anh CD A.h C Am CD. 

ZICL £SSUTIICK 

If ft', iagLiter 42 42
 
1 elmaer, ISO,TDr 6 6
 
(2 PM "a in PT' 1,23)
 

CNMSTUCTION:
 
203 ka roads 50 650 725 714
 
195 1a tra.le 100 50 Us 74
 

2 *.alldazer 200,000
 
2 .otorgraders 170,000
 
I Wheeled Loader 65,000

2 Wheeled Scr.pers 170,0o0
 
1 O48c plow 16,000
1 Ccmpactor 30,090
 
3 Dump Trucks 150,00
 
3 Water Trucks 90,000
 
3 Water Tanks 3,300
 
1 .echanic's Pickup truck 20,000
 
2 1 ton Payload pickup 181000
 
I :oucrete :fixe: 5,000
 

10 Whet; Barrows 1 000 
2 Water pumps 2.000 
1 lot Survey equipment 6,000 
i Fuel!lub Truck 30.000 
2 Tual Tanuk 5,000.1 Tanker 
 30,000
 
1 Low bed tractor/trailer 45,000
 
2 6T trailer vans 8.00
 
5 10 aaa tents 5,000
 
1 15 Kv generators 8000
 

Sub-Total 1,077,700
 

Space parts for items
 
1-4 with Selivery
 
plus 5-yasr
 
contract !or 232 242,000
 

Spare parts for
 
remainder of
 

vehicles. 22Z 82 800
 
TOTAL - - 1.602.500 

Rationale for 102 s"are parts on
 
items 1-4 - their estimated life
 
according to Trav8u Publics
 
is 10 yr., but spare parts 
during period far exceeds 20: 

2 Mtotor rdars 150,000
 
2 Tw :.pe water tanks 8,00
 
2 Water pumps 2,300 
2 Dump trucks 60,000
 
2 Tractor (Industrial) 35,000
 
2 Wobble wheel tyrtd roller 20,000
 
2 IT payload 6-vheel
 

drive Diesel pickup 18.000
 
Sub-total 793,000
 

Spare parts,
 
insurance L freight
 

T=A...........351,600
 

irDUTS - gWSlOKJ F=0A.ICZS
 
(3 innths) 2
 

Su5-1VTz. 1.075 7 69. 13 872 13 1,066 13 8IS 13 

C€ITDCSI.5z 263 400 1 104 2 131 2 163 2 133 

XVLATIONI (6-17-26-36-472) 3 261 4 £51 

GUM TOTAL 2,027,000 I11,000 91,000 1,040,000 93,000 

http:C�ITDCSI.5z


.Table XIII Road Mauintenanle Costs (Zt - t--) 

yi Year 2 Yer 3 Year 4 Year 5 Year 6. 

km of Roads 8 
Cons tructed 83 110 103 102 

Cumulative 
total 1ms to 83 193 296 398 

be maintained 

at 
$336/k,. • " .ka z $326/ %$326/k x$326/k z$326/k 

0 0 27,058 62,918 96'496 130,000 (sea p. 28 
8 pp.) 



frojeeted Credit Needs of OV " __T&" Fuancial Viability of Credit Pum 

Deandfor Credit Year2 3 4 5 7 8 9 10 

Start-up K (720) 
Expenses K (675) 
Cart 

(80)
57.600 

-
12.420 

(240)
172,800 

-
38,860 

(440)
316.800 

-
71,280 

(640)
466.196 

-
103.680 

(760)
563,400 
16.200 

123,120 

(800)
605,700 
29,700 

129.600 

(800)
619.200 
43.200 

129.600 

(800)
627,300 
51.300 

129.600 

630,000 
54.000 

129.600 

Total Credit Needsa: 
Tatel Credit Available: 

+70,020 
- 9.120 

1.05 

(+211.660) 
- 45,814 

1.1025 

+388 080 
-122s866 

1.16 

575.272 
-243,716 

1.22 

702.720 
397384 

1.28 

765.000 
550,428 

1.34 

792.000 
685,592 

1.41 

801200 
770,466 

1.48 

813.600 

Credit Support Necs 460.900 4165.866 4265.214 +326 160 305.336 214.572 106.408 37.734 

*(If m multIplier affect 
of project asumed) 

(-ray Back) 

Supply of Credit 

D Yr. 1 (114) 

Yr. 2 (233) 
Yr. 3 (219'Yr. 4 (206) 
Yr. 5 (194) 

Ir. 6 (0) 

2 
(80)

-6,800 

3 
(240) 

-27,360 

-18,640 

4 
(440) 
-50,160 

-55.920 
-17,520 

5 6 
(640) (760) 
72.9f0 86,640 

-102,520 -149,120 
-52.560 -96,360-16,480 -49.440 

-15.520 

7 
(8oo) 
91,200 

177.080 
140,160
90,640 
46.560 

8 
(800) 
91,200 

186.400 
166,440
131.840 
85,360 

9 
(800) 
91.200 

186.400 
175.200 
156.560 
124.160 

10 
(8o) 
91,200 

186,400 
175.200 
164.800 
147.440 

11 
(800) 
91,200 

186.400 
175,200
164,800 
X.55.200 772,786 

Default - 1 
.01 x 1P 

0 
0 

(18,646) 
+186 

(33,440) 
+ 734 

(171.560)(310,440) 
+1.716 +5,104 

(454,440) 
44.544 

(370,040) 
5,700 

(642,320) 
6.423 

-45.814 -122,866 -242,804 -393.976 -541,096 -685.592 739.952 

(183) 
(172) 
(161) 
(0) 

Yr. 1 (ep) 
Yr. 2 (exp) 
Yr. 3 (ezp) 
Yr. 4 (amp) 
Yr. 6 (exp) 

-1,944 
-1,464 

-3,564 
-4,392 
-1,376 

-5,184 
-8.052 
-4,128 
1.288 

-6,156 
-11,712 
- 7,568 
- 3,864 
+ 1,216 

6.480 
-13,908 
11,008 
7.084 
3.648 

6,480 
-14.640 
13.072 
10.304 
6.688 

13,760 
12,236 
9.728 

-3.4068 -9-'332 18.652 



Una5 aW zermem Cost ro). o.1 a tIaTledt 

1 I 3 4 $ 0 1 a 9 e 11 12 13 14 is 

Iaoesad Wield 28l0, 0tz11tOO0 1.2454O03 3.1M0.000 6.140.000 9.433A.60 13,861,0 17.932.200 2l.912.OO 25.w,.1o0 "062 V,*,4 .t ._4*3M204400 42.271.W 400 OAL 

#(t12,480 .,624.20 1.661,280 6.05,6" 9.210,gOm 
aJiLed .g0 3$1 .000 2R.60 1.228.00 I.6.760 7.77.300 3. 6,640 4.32.51* 5.197.200 6,1200. . 

ltwems lacces"e of an 
doto Itject Oul.,falch.m IL20 2.545 11.4"O 2iilMZ 

L220.0 
"A.ill 89.3"S 126.014 i63.039 1".205 236.236 Z73.9 --

213.294 
-~ 

330,233 7V34t.33 364.349 421.36_421,3l 

Coft rea .1 maa 

1,152,000 1.12.000 terp,, 1,3IeL02.000 1.532.Um 
1".med t1614 Cullet) 11,(.0 3"4.000 312,000 7.1000 1024.000 1.010.000 1.132.000 

e*Irad 2t,250 76,60) 102.400 153,600 204,a00 217.600 230,400 2".400 2t.400 2.4m 2".40 MAN 

1.363 3,491 4.615 60162 1.309 ,093 10473 10.4i3 10,4173 10,473 
I.

10.413 30,413 1O.473 10,411 10.4 3 

8trml .5 rawama 

to 10*1 3,701 14.900 33,637 62,600 ".707 13,505 173.52 209.676 243,767 320,186 2 I 0AIA ]L.I mIAU l 

Cost lag,..... ta avi 
to alelast .. 762.0m! 13.000 210.000 31$,000 327.00 !.053.006 
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+TAME VII. • On-P-rAM m -POZA r3FINANI mLANASIS 

2 3 4o 

LIVESTOCKX+Oxen 150,000 150,000 150,000 150,000" IS0,000 150+00 

VAM ILPL.S 
Nuaticultsur 
Sender 
Donkey Cart 
Simple Xq:lemnts 

RB=1IVABLZ 
Value of Crop 

08,795 
58,000 
71,060 
8,100 

290,000 

84,355 
S5,100 
67,507 
5,400 

358,000 

79,916 
52,200 
63,954 
2,700 

350,000 

75,476 
49,300 
60,401 
8,100 

340,000. 

.7i#036 
46,400 
56,848 
5,400 

MO000 

66'596
43,S00 
53,295 
2,700 

340,000 

total Assets 

LIASILITIES 

(I) 
($) 

665,955 
1,513.53 

720,362 
1,637.19 

696,340 
1,582.59 

683,277 
1,552.90 

669,684 
1,522,000 

656,091 
1.491,120 

Loans Due 
Oxen 
kulticulteur 
Donkey Cart 
Seedsr 

PAYABI, 
Simple implements 
Oxen feed & Vet. Cost 
Harvest Implements 
Seed 
Fungicide 
Labor 
Repairs 

RETAINED EAIR4ING 

150,000 
88,795 
71,060 
58,000 

8,100 
4,560 

810 
2,560 

250 
91,000 

. 
190,820 

112,500 
88,795 
71,060 
58,000 

-
4,560 
810 

3,200 
250 

140,000 
7,000 

234,187 

64,375 
66,596 
53,295 
43,500 

-
4,560 

810 
3,200 

400 
140,000 

-
299,604 

56,250 
44,39W 
35,530 
29,000 

8,100 
4,560 

610 
3,200 

500 
140,000 

7,000 
353,929 

28,125 
22,199 
17,765 
14,500 

-
4.560 

810 
3,200 

500 
140,000 
10,500 
927,525 

4,560 
810 

3,200 
500 

140,000 
7,000 

500,021 

TOTAL LIABILITIES (MV) 
($) 

665,955 
1,513.53 

720,362 
1,637.19 

696,340 
1,582.59 

683,277 
1,552.90 

669,684 
1,522.00 

656,091 
1,491.12 

TRADITIONAL 
Total Assets (HP) 

5) 
158,100 
359.32 

155,400 
353.18 

152,700 
347.05 

158,100 
359.32 

155,400 
353.18 

152,700 
347.05 



XVIIs_W CU-FAVS (PO ) IFINMACIAL AS 

IVkbST0CK 

Oxen150,000 
FA~MM IMLEME.... 

150,000 150,000 150,0010,000 150000 

Multiculteur 
Seeder 
Dwakey Aart 
81qle Iquplementa 
Plow 

b"MIVA=lE 
Value of C-op 
Total ieseto (a) 

(U)
LIADXLITINS8 

68795 
s5,ooo 
71,060 
8,100 

54,000 

472,500 
902,455 

2,051.03 

84,355 
55,100 
67.507 

5,400 
51,300 

560,500 
974,162 

2,214.00 

79,916 
52,200 
63,954 

2,700 
48,600 

552,500 
949,870 

2,158.79 

75,476 
49,300 
60,401 

8,100 
45,900 

542,500 
931,677 

2,117.44 

71,036 
46,400 
56,64B 
5,400 

43,200 

542,500 
915,384 

2,080.42 

66,596 
43,500 
53,295 

2,700 
40,500 

542,500 
899,091 

2,043.39 

Oxen 
Multiculteur 
Donkey cart 
S eeder 
Plow 

1'AYAJMLI 
Simple lupl emtn.us 
Oxen feed & vot. coat 
Marvest laplemanta 
Seed 
Fungicide 
Fertilizer 
Threahing 
Tax 
Labor 

u s, 

1MAIM RAUIDMK 

150,000 
88,795 
71,060 
Sa,000 
54,000 

8,100 
4,50 

810 
11,560 

250 
20,625 
27,000 
13,500 
96,250 

-a 

297,945 

112,500 
88,795 
71,060 
se,o0o 
54,000 

-
4,560 

810 
12,200 

250 
20,625 
27,000 
13,500 
.-4, 250 
9,200 

356,412 

84,375 
66.596 
53,295 
43,500 
90,500 

-
4,560 

810 
12,200 

400 
20,625 
27,000 
13,500 
145,250 

437,259 

56,250 
44,390 
35,530 
29,000 
27,000 

8,100 
4,560 

810 
12,20 

500 
20,625 
27,000 
13,500 
145,200 

9,200 
497,754 

28,125 
22,199 
17,765 
14,500 
13,500 

-

4,560 
810 

12,200 
500 

20,625 
27,000 
13,50W 
143,200 
10,500 

584,350 

-
-

-
-

-

4,$6u 
810 

12,200 
500 

20,625 
27,000 
13,500 
145,200 

9,200 

665,444 

TOTAL LIMILITU (iW) 
(U.) 

902,455 
2,051.03 

974,162 
t,214,00 

949,870 
2,158.79 

931,677 
2,117.44 

915,384 
2,080.42 

199,091. 
2,043.39 

1% 

1*1 



TANX 	 XVIlIa ON-FAIU CASH-FIJUN ANALYSIS 

A. 	 Nwc-Polder Participants 3.l Un t 
ftef Simple Funfcde.150.000 HF Oa Training Oxen Feed MNulti-Culture Seeder 	 Donkey. TotalFerm Fertilizer Carts 
 Cash 	Total Nat Traditie
121 20.000 ? VL. Cost 88.79S NF-62 se 0I Labor Tax Implments Year 4 Seed guket 71060 NI leaira Outlay Cash RevmMe37 500.00 	 Cash RmWM, - Projec20,000 4.560 
 91.000 8.100 
 1 2.8t0 810 	 164,780 290,000 125.220
34,875.00 4.560 	 - 13,01027,526.45 11,983.10 140,000 
 2 3.450 810 22,028.60 7,000 258,233 358.000
32,782.50 4.560 	 99.767 - 46,56325,874.86 16,904.11 140.000 
 3 3,600 810 20,760.68 245,292 350,000 104,708 - 41,622
30,815.55 	 4,560 24,322.37 15,889.87 140.000 80100 4 
 3.700 810 19.464.41 7.000 254.622 340.000 85,338
28,966.62 4.560 22,863.03 14,936.47 140.000 	 - 52,692

5 3,000 810 18,296.60 10.500 244,633 340,000 95,367 - 50,9634,560 140.000 6 3.700 810
37,500.00 	 7.000 1a6,070 340,000 183,930 + 37,600
4,560 	 140,000 8,100 7 3.700 
 810 	 194.670 510,000 315,330 + 177,100
34,875.00 	 4,560 
 140,00( 	 8 3.700 810 
 7.o00 190,945 340,000 149,055 + 2.725
32,782.50 	 4,560 
 140.00 9 3,100 IlO 	 181,852 340.000 158,148 + 11,81630,815.5! 
 4,560 	 140,000 8,100 10 
 3,700 810 17,50( 205.485 340,000 134,515
29,966.62 4,560 	 - 3,715140.000 
 11 3.700 810 	 178,037 340,G00 161,963 + 15,633
4,560 	 140,000 12 3,700 
 156,070 340,000
37,S00.00 4,560 	 183,930 4 37,600140.000 8.100 
34,875.00 4,560 	

13 3.700 810 194,670 510,000 315,330 + 177,100140.000 
 14 3.700 830 7,000 190,945 340,000 149,05532,782.50 4,560 	 + 2,725
140,000 
 15 3.700 810 10.000 191,853 340,00010,815.55 4,560 	 148.147 + 1,617140.000 8.100 16 3,700 
 810 7,000 194.986 340.000 145,014 +28,966.62 4,560 	 6,784140,000 	 17 3.700 810 178,036 340,000 161,964 + 15,6344,560 140.000 18 3.700 810 7.000 156.070 34G,000 183,930 + 37,600LIQUIDATED VALUE AT YEAR 19 + 171.785
iRR AUIOST 17Z 

S. Polder P Erc~canta:
(10.5 llectrt Units)37,500.00 20*0GO 4,560 
 96.250 13.500 8,100

34,875.00 4,560 44,266.45 17,983.10 145,250 13,500 

1 50,435 810 	 240,155 472,500 252,345 + 54.6lN
2 	 51,075 810 22,028.60 9.200 352.548 560,500 207,952 + 2,11232,782.50 
 4,560 41,610.46 16.904.11 145.250 13.500 
 3 	 51,125 810 20,760.88 333,403 552,500 216,097
10,815.55 4,560 39,133.83 15,889.87 145,250 13,500 8,100 	

+ 10,257

4 	 51,225 810 19,464.47 9,200 346.9J9 542,500 195,551 - 2,179-28,966.62 	 4,560 36,766.81 14,936.47 145,250 13,500 5 51,225 
 810 18,296.00 10,500 333,811 542,500 .208,689 + 2,8494,560 145,250 13,500 6 51,22537.500.00 4,560 	 810 9,200 232,545 542,500 308,955 + 103,115
145.250 13,500 8,100 
 7 	 51,225 830 269,945 712,500 442,555
34,875.00 4,560 	 + 244,825
145.250 13.500 
 8 	 51.225 810
32,782.50 4,560 	

9.200 268.420 542,500 274,080 + 68.240
145,250 13,500 
 9 	 51,225 810 257,128 542,500 285,372 + 79,532
30.815.55 
 4,560 	 145.250 13.500 8,100 
 10 51,225 810 19.700 287,960 542,500 259,540
28,966.62 4,560 	 + 61,810
"145,250 13,500 11 51.225 810 
 253.312 542,500 289.!88 + 83,3484,560 	 145.250 13,500 12 51,225 810
37,S00.00 	 9.200 233,545 542,500 308.95! + 103,1154,560 	 145,250 13,500 8,100 13

34,75.00 	

51,225 810 269,945 712,500 442,555 + 244,825
4,560 	 145,250 13.500 
 14 51.225 010 9.200 268.420 542,500 274,080 + 68,240
32,782.50 	 4,560 
 145,250 13,500 is 51.225 
 810 10,500 267.628 542,500 274,872
30,815.55 	 69,032
4,560 	 145,250 13,500 8,100 16 51,225 
 810 9,200 272.461 542,500 270,039 +
2a,966.62 4,560 	 72.309
145.250 13.500 17 51,225 810 
 253.312 542.500 289,188 + 83,3484.560 	 145.250 13,500 18 51,225 810 9,200 
 233.545 542,500 308,955 + 103,1151 LIQUIDATED VAi.E AT YEAR 19itcome 	 fur Voider ownera Is 197,730 In year 1. 4, 7, 10. 13, and 205.840 HF In years 2, 3, 5. 6, Sp 9, 11 129 14, and 15 + 177,15
000 - 9.000
For Farmer aver aginK 203,137 (462), Increase of 811.675 ($183) (lncreuse of 40 2) 
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"TAI&E xixE DISCOUNT VAUIE OF NON-POL)E FAMREMS NET KEVEUE FUN 
IPROVED AGRICULLTURAL METHODS (BENEFITS (NEW)--
BEMFEITS (YTEA ITIOMAL)) 

Undercounced Value 
of met Income 
Ditferncma Due 
lo Project IS 20X 17Z 

VaLue of Net Incomea 
Differences Due Co 
Project Discounted 
ac 17% 

-
-

13.010 
46.563 

1 
1;Is 

-

-
130010 
46.489 

1 
1.20 

-
-

13.010 
38.803 

1 
1.17 

-
-

13.010 
40.490 

-
-

41,622 
52,892 

1.32 
1.52 

-
-

31.531 
34.797 

1.44 
1.73 

-
-

28.904 
30.573 

1.37 
1.60 

-
-

30,38L 
33.058 

-
+ 

50,963 
37.600 

1.75 
2.01 

-
+ 

29,122 
18,710 

2.07 
2.49 

-
+ 

24.620 
15,100 

1.87 
2.19 

-
+ 

27.253 
17.169 

* 
+ 

177,100 
2,725 

2.31 
2.66 

+ 
+ 

76.667 
1.024 

2.99 
3.58 

+ 
+ 

59,231 
761 

2.56 
3 

+ 
+ 

69,180 
908 

+ 
-
* 
* 
* 
* 

11,818 
3,715 

15,633 
37,600 
177.100 
2,725 

3.06 
3.52 
4.05 
4.66 
5.36 
6.16 

+ 
-
+ 
+ 
+ 
+ 

3.862 
1,055 
3,860 
8,069 

33.041 
442 

4.30 
5.16 
6.19 
7.43 
8.92 
10.70 

+ 
-
+ 
+ 
+ 
+ 

2,748 
719 

2.526 
5,060 
19.854 

254 

3.51 
4.11 
4.81 
5.62 
6.58 
7.7 

+ 
-
+ 
+ 
+ 
+ 

3.367 
904 

3,250 
6,690 
26,915 

354 
+ 
+ 
+ 
+ 

1.817 
6,784 

15,634 
37.600 

7.08 
8.14 
9.36 
10.76 

+ 
+ 
+ 
+ 

256 
833 

1,670 
3,494 

12.84 
15.41 
18.49 
22.19 

+ 
+ 
+ 
+ 

142 
826 
646 

1.694 

9.01 
10.54 
12.33 
14.43 

+ 
+ 
+ 
+ 

202 
63 

1.268 
2.606 

+ 11685 12.38 * 13.876 26.62 + 6,453 16.88 + 10177 

+ 15,801 21,134 - 2,367 
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Annex B-S
 

Asicultur./hnlaal Traction 

i, Introduction
 

From an agronomic viewpoint, it is possible to divide the 

project into three sections. First, there is the animal tract-on 

program; credit will be funneled into it but will remain small, in 

terms of loans and farmers covered, until a new credit system commences 

and the results of agronomic research in the area-become known. The 

credit program has at its base, initially, a~n improved package of 

deep plowing and better weeding through animal tra tion plus seed 

treatment. The animal traction/credit component will make oxen and 

implements available to approximaiely 2,000 small and medium size farm 

families during the project's first five years. This is the most 

important agricultural phase of the project in terms of people affectei 

and its potential over-all impacz on increasing productivity in food 

crops. No tne-lag for the implementation will be required beca-ze .or 

oxen are already being used extensively in the Haute Vallee for 

cultivation purposes (i.e., demonstrations to convince farmers of the 

utility of animals:for cultivating, and tests of soil conditions for 

suitability, are not needed). In conjunction, there will be a trail/ 

support
road improvement component and various credit offceq to 


animal traction, sell the needed imv.Lemencs and serve for training 

work animals as well.
 

Second. .:ere is the irrigated rice phase df the project
 

whic, will involve the rehabilitation of 640 hectare polder. Its
 

yields are expected to be about 3 tons paddy/ha. which should make it
 



an incalculable contribution to-a showpiece for OlV and will M&k 

working closely with OV - an elemntstirring up farmr interest in 

-so' necessary to the project's overall success. 

Third, there is a research phase. A base line study (via l) will 

be taken by the U.S. Departt of Agriculture Statistical Service
 

for use during the east of the project by 03V and all technicians
Bureau, 


involved. There will also be research at the animal traction centers
 

the villages using the assistance
followed by demonstration *xtemqion work in 


of Peace Corps Volunteers a,'4 two American Agronomists (one animal traction)
 

to test plows, plant spacng, varietids, plauting dates, weeding 

techniques, etc. When he'results, of all this work become clear, the
 

forth coming recomendations will be incorporated into the improved
 

"package" on which the credit program is based.
 

Whila thess three phases are, thus, very much integratea from 

a project srspective, their technical aspects are different, and so
 

are being treated separately here. These three phases are preceeded
 

by the following section, which gives an overall view of project design. 

2. Prolect Desi;n 

The design of all project components is based on the actual 

infrastructuresituation existing in Hauce Vallee. The project funded 


and social services will benefit a large percenfage of the people living
 

there. The agriculture production com9onents are heavily weighed to
 

help the smaller and economically disadvantaged farmers and to increase
 

the desired increases in farm family incomes.productivity so as to ensure 



"'he project is designed to improve the indbues, emplcyment 

opportunities and the quality of life of the rural population in 

Haute Valee. This can be made possible only, (1) by increas'g 

productivity in food crops, and (2) by an approach to agricul

taral development vhich reaches the population of the target zone. 

This improvement in total farm output in the target area will be 

accompanied by augnenting the CHV functional literacy program and 

the area's road structure to alov farmers to learn and take 

advantage of new techniques to improve productiv.ity. 

The judgement has been made to introduce improved technology 

expad animal traction and continuesupervised credit. 1I: is ex.ected 

that by -he end of %he project's fifth year, over 2,0CC farmers .rill 

have purchase! far= implements and 'or york oxen for the first ti=c( 

thrugn the credit program. So as to ens',e the success of this 

;hase o. the ;r:Iect, the initial emphasis wil be more on a: i'eo 

research, data t:s nd he "n'i:- :fcollecting, testing, 

smaller farmers in the research and trcduction activiis :.;_ 

&!so encourage indi-dual i-r.ova-_,on and -er--4it ex-ars-on of exs-:in; 

. afa.-= -.r ductin for those fL - ers *who are success:u.. an.d - -thers 

des.ring to join in the Program. 

On the basis cf prudence and caution, the mcre tradL--ions 

crop. vill be emphasized Ihn the first years of the ;r:ject-. . 4.s 

expected, bovever, that a wi-er variety of useful crops can be grwn 

Haute Val.ee than those presently cultivated. This vill be studie 

carefully in the first several -ars of project izplementat'on, to 

explore what promising possibilitive exist. 

i 



Numerous fwrm fsr lies vill be involved in an eiisive and 

intensive app3liad research and famer demonsiratioa. program. it Vll 

is the best crop,'anizal mix, againtest production variables and what 

fertil.izer and insecticides ill be
testing the production. Chemical 

restricted in the project to research, Extensive studies of response 

to Manures, compost, and chemical fertilizers hava been carried out at 

It is
research stations but to a more limited extent in Haute 7a.lee. 


area will benefit any
expected that continued research in the -roject 


design of the second phase of .iaute Vallee..utu-are 

of these applied research experiments vil'"he initial impact 

be knovn after several years of the project. uring this time proven
 

varieties and animal traction vill be extended, =anagement techniques
 

be

developed, and fe.rtilizer response tested. New farm models '-.'. 

-

ieveloped establish--c base i"ne .ata including f m budgeting and
 

abor analysis. ,hen the most appropciate technolog7 and mix of food
 

r-ll be in a much better
 :r:;s is ;t-.ven, the :h"V extension agerts 


to increase zroduction
;osition than ever before to help the farmers 


- So there is no v-able sbsti.ute
ar.d shift tbhem to comer:-. farming. 

obtain the i.nfo-.=tion
fozr the applied research and lemcnstratian ':ria'-s to 

needed.
 

year goal is to increase total production by
The project's 5 -- (1) 

of which 2,000 -ill be effected. Asb .. e
50% per farm family, 

shown, the Mali Agricultural Sector Assessment forecasts aboutta 1OQ% 

iqcrease in productivity in corn, sorghum and millet, and mcre 
than that
 

in rice if animal traction is introduced in conlunction 
with better seed
 

should increase rice production
%A) 	In addition, the 160 polder families 

)ver 400 .
 



varieties, seed treatment, and better plant density and weed control, 

and this does not include the benefits of animl traction in expanding 

total hectares planted. So the goal of a 50 % i.crease in production 

is very realistic and represents a total production increase from an 

average oi about 3.5 tons of grains and legumes per farm family to 5.2 5 

tons, or 3 ,500 tons per year with respect to 2,000 farm families, plus al 

extra 1,542 tons for the Bancoumana polder farmers.
 

3. Animal Traction/Credit Program 

a. Existing Conditions - Crops 

The agricultural practiceb of the Haute Vallee have remained 

very close to tradition in grain crops. One of the reasons for this is 

that to date, outside financial assistance has been mostly into cash 

crops, especially cotton and tobacco, and has proven effective in 

expanding cotton production. Grain crors, fr.i--s and -regetables have 

not received the same kind of inputs. 

The target area of OHV is one of the most proising areas 

in Mali. Altitudes. in the CHV area vary; in general, the topographical 

conditions permi-t the cultivation of almost Al crops grown in Mal. :": 

is impossible to stress too much that annual rainfall, which begins in
 

to
June and ends in September, in the Haute Vallee ranges from !,"00 


l,400 mm a year, which is roughly equivalent to -that in the states of 

Virginia and North Carolina. The biggest difference is that in Haute 

Vallee precipitation is confined to the 3 to 4 month wet season, while
 

in North Carolina, it is spread over the entire year. The temperature
 

ranges are most stable and tend to be hotter in -he dr-y season and 

similarly hot, in the wet season. 



Concerning rice production, about 4o% of the rice'grbim
 

in ihe target area is high water rice. Six percent or less is of
 

the upland culture. Fifty-four percent of the rice is rain fed. 

Farmers usually take advantage of the first rain to prepare their
 

soil for planting whose season begins in June and continues util 

after mid-July. The loi sub-soil permeability favors ice culture. 

There is no shoetage whatsoever of land for farming in 

Haute Vallee. Moreover, since the land most suitable for cultivation 

is close to the city of Bamako, market opportunities are very favor.ble 

- provided the road network is improved. Few of the reads and 

trails are passable in tha rainy season, and even in the 1.-y season
 

many villages away from the river cannot be reached by truck. These 

trails and roads are the only means of getting the expected surplus
 

production to market. Sc if they are not imroved as rr-,-vied in -the 

project, much of the surplus production will never get to Bamako, 

:hereby depressing prices seriously in the HLute Vallee and .hvar-.ing 

the objectives of the project of getting these famers cre into the 

cash economy. (See economic section). 

The number of hectares estimated in agriculture nroduction 

are about 78,000 hectares. The number of hectares and vields per crop 

for the region as a whole can be estimated from OHVI figures and the 

ML "Socio-Economic Study of the Area .overed by Operation ,HauteVallee"
 

November 1977, ("Socio-Economic Study") as follows:



Haute Vallee 1976/77
 

Cro "actares Yields/ha (kg) Production (tons) 

Millet/Sorghum 45,000 700 30,000 

Rice (paddy) 9,700 700 6,800 

Corn 9,000 700 6,300
 

Peanuts U1,100 800 8,800
 

Tobacco 360 1,700 440
 

Cotton 3,000 1,000 3,000
 

For 1977, a medium severity drought year, the "Socio-Economic 

Study" (pp. 12-25) estimated the following yields from the two major 

ecological zones of the Haute Vallee: 

(1) 
Cron Irrigated Zone Dr- Cron Zone 

Miiet/Sorghim/Corn 70C kg/ha 6CCgha 

Rice 0 O
 

Peanuts 750 750 

(1) The zone thxt.is or could be irrigated. 

While the reliability of these figures is not known, they
 

at least confirm field-sight estimates. They also confirm general 

observations that production in the He':te Vallee.was not affected to 

a great degree by the drought and that, in general, because of better 

than average rainfall conditions, the Haute Vallee is a region where 

farming risks due to drought are somewhat less than in other regions, 

where yields, can sometimes be cut to zero by a severe drought. 



b. Animal Traction 

The principle objectives of the anim- traction and credit programs 

allow OuV farmers the means of obcaining animals and farm implementsare to 

and the knowledge abont how to increase food crop productivity from employing 

them.
 

Animal traction can raise food crop production in two ways: by in

creasing land under cultivation and by Lucreasing crop productivity per 

hectare. The Mali Agricultural Sector Assessment suggests a 20% expansion 

of land under cultivation is typical whenever animal traction is introduced 

in ali. This suggests that in order to reach the project's intended 50% 

increase in food crop production per family, the increment in productivity 

need only be 25% - Research in Africa suggests the expanded productivity 

gains can be much greater.
 

The most authoritative report on the effects of animal traction, based
 

on years of research by the French all over West Africa but particularly
 

in Senegal, is the AID supported report by Claude Charreau, "Soils of
 

Tropical Dry and Dry-Wt Climatic Areas of West Africa and Their Use and
 

(Cornell 1974). tt points out extremely well how and why animal
.Ianagemenc", 


traction does, in fact, increase productivity per hectare in West Africa
 

(pp. 235-37):
 

"Weeds are a major problem for farmers in the dry tropical area... 
Plowing is of special interest because it makes weeding noticeably 

easier and can eliminate one or two weedings." 

"Many measure $A,- of rooting density of various crops have been 

made in Seneg4 md other countries of dry West Africa, comparing 

unplowed and p.vwed treatments. In all cases, it ha2 been found 

that plowing increased noticeably the density of rooting, and 

especially in deeper layers...." 

This takes into consideration the additional land as well. 



"Improvement of rooting results in greater potential for exploiting 
water and mineral soil resources, and for increased yields."
 

"About 250 experiments comparing unplowed controls and plowed 

treatments, with or without incorporation of organic matter, 
were carried out in the French-speaking countries of dry West Africa 
on various crops between 1952 and 1969...." 

"As can be seen from these data, plowing had beneficial effects on
 

yields of all crops (corn, millet, sorghum and rice all showed yield. 

increases of over 33%; peanut yield increases were about 15%). Plowin 

in the dry tropical areas is one of the important factors for yield 
improvement."
 

As for Mali, the Mali Agricultural Sector Assessment (pp. 228-232) 

makes the following estimates (based on results from IRAT agricultural 

experiment stations in Mali) of food crop productivity increases which can 

be expected from employing animal tract±on: 

Projected Yields in Zone
 

900-1100 mm rainfall (kg/ha)
 

Sorghum Millet Corn Peanuts Paddv*
 

Traditional method 700 700 700 5-600 750
 

Animal traction. seed
 
treatment, improved
 
variety seed and
 
planting density 1,400 1,300 1,400 1,2-1,400 2,100
 

*(Based on semi-controlled-water rice, Operation Riz Segou) 

Much of the animal traction research in Mali is being done at Samanko 

on thenear Bancoumana • The most recent study (1978) to be published 

results there states thAt, with corn, for example,
 

"the effect of mr4hanization is favorable regarding animal traction
 

with light equipment as ,ell as with heavy equipment such that the 

effect of work animals appears to be very favorable (at Samanko, 

without fertilizers, the yield is doubled or a gain of more than
 

1 ton/ha)." (SRCVO, Rapport Synthetique da la Campagne 1977-1978 

(Bamako), section 3, page 4) 



For sorghum, the effect of using animal traction with light equipment was 

said to.be "important" but less so than uich heavy equipment. (For millet, 

yields were too low as a result of drought conditions to draw any kind of 

conclusion.) Most important, perhaps, the same report goes on to state 

that the effect of combining animal traction with fertilization was "very 

important for all plants; one often obtains increases in yields over a ton 

(per ha)." Ibid., at p. 4. Below is a cable compiled from that report 

(from trials at Samanko) for the last two years: 

Yields (kg/ha) 

i/Animal Traction Animal Traction 2/ Total 
Traditional n Gain Plus Fertilizers Gain 

Corn 
1976 900 i,25( 39% 1,600 78%
 
1977 1,034 1,200 16% 2,044 98%
 

Sorghum
 
1976 1,275 2,050 61% 2,500 96%
 
1977 928 1,200 29% 1,868 94%
 

Since average rainfall in the Haute Vallee is good, there is no reason 

why yields throughout the area cannot be expected to be at least this good 

from teaching the farmers at the animal traction ceuters and introducing 

the same recommended practices such as seed treatment, improved selection of 

seed, and planting density. 

Uote: What is labelled "traditional" here really involves a number of 
imprcved cultural practices, such as optimum planting density, and planting 
data plus seed treatment and excellent weeding. Therefore, the yields 
shown under this column are about 30% higher than what farmers are typically 
harvesting. So the gain from "traditional" to an "improved package" 
employin e animal tra4tion but not fertilizers is really much greater for 
the typLcal farmer harvesting 700-800 kg/ha than shown in this table. 

Fertilizer use is "moderate", i.e. that being recommnended to the farmer. 

I 



Based on the following table, Mali may now be the leader
 

iL West Africa in terms of both the number and percentage of animals
 

used for crop cultivation:-


Total Number Number Used 
Country of animals For 

(oxen, donkeys, cattle) Animal Traction 

Mali 	 3,60,000 200,000
 
Chad 	 3,250,000 11,000.
 
Senegal 	 2,320,000 105,000
 
Cameroon 	 2,200,000 25,000
 
Upper Volta 2,250,000 20,900
 
Nigeria 8,500,000 ?
 
Benin 646,ooo 6,400
 
Mauritania 1,115,000 5,500
 
Niger 2,200,000 3,000
 
Ghana 700,000 ?
 
Togo-Gambia 1,000
 

SOURCE: 	 L. Hasif, "1'Employ de !a Traction Animale Dais le 
Exploitations Agricoles" (presented 2/78 at the Club du 
Sahel Collogue cn "Les Systems de production agricole integr~s" 

As for tWe Haute Vallee itself, the "$ocio-Fconcmic Sz:d' 

discovered that over 95% of all Haute Vallee farm families of 2W or 

more persons use *ork oxen for cultivation. The Mali Agricultura 

Wctor Assessment (p;p. 9-5) estimates tha in 071-72 there were
 

2,631 plows in the Haute Vallee, or one plow for every 23 hectares
 

under cultivation, and that the number in 1976-77 could be estimated
 

to be roughly 25% higher. The report goes on to state:
 

"At any rate it is clear that adoption of'animal traction
 
has moved rapidly in Mali ... and has accelerated in
 
recent years ... thus about one fourth of Mali's
 
farmers are already equipped with the basic element for
 
modernization. And at the rate of adoption that has
 
prevailed in the last two years, one half of the farmers
 
could be equipped within five to eight years." (P. 96)
 



So modifying the credit system is an attempt to make this 

recomended expansion possible. And the fact that so many farmers 

are already using animal traction is a great assurance of the success 

of this part of the project. There are three reasons for this. First, 

demonstrating and convincing farmers of their effective use is not 

needed; so the program can start off immediately without any time lag 

for convincing farmers. Discussions with farmers in the OHfV area 

indicate that lack of credit is the single greatest obstacle. Second, 

there is ho risk, present in some projects, that soil conditions are 

unfavorable to animal traction. Third, there appears to be no lack
 

of availiable animals; oxen are plentiful in the area. There are a 

numbe- of other reasons why conditions are extremely favorable to a 

successful animal t-raction program in the Haute Vallee. First, feed 

costs are low due to :he availablity of cotton seed ( -5 :/kg .omare d 

to 36 NF/kg f or --'*i2et, for exa=ple), whih is used in tresent .aU 

animal feeding programs, and due, second, to the fact that there is 

no lack of available land fa- grazing. Third, the fact that these 

animals will also undoubteely be used on some cash crops as -well adds 

to the farmer's repayment capacity. Fourth, the fact that an oxen 

retains its -value (oxen are the animals used in the Haute Vallee for
 

cultivation purposes) while animals like donkeys_.or mules (not used 

in the Haute Vallee for cultivation purposes) depreciate, is still 

another factor pointing to the viability of this input. Fifte, there 

are the previously mentioned agroncmic benefits of better weeding and 

a breaking up of the sub-soil to better tap its moisture. Sixth, 

http:donkeys_.or


animal traction is part of every "package" of improved practices in Mali. 

Finally, their economic viability is greatly increased by the fact that 

during the dry season they can be used for transport purposes; similarly they 

could also be easily ui:,ed for pumping water along the Niger River during the
 

dry season. 

So there are a number of factors present which favor the success of an
 

animal traction/credi't program in the Haute Vallie. Nevertheless, the "Socio-


Economic Study" (p. 3) found lack of better credit tefrs a severe draw-back.
 

Only 26.5% of all exploitations in the Haute Vallie have plows, and 23.5% of
 

the plows are not being used for lack of work oxen. So a modified credit system
 

Providing loans for animals and implements and on more favorpble terms is a must,
 

The Appendix focuses on the oxen schools and their contribution to productivity 

increases. 

4. Irritated Uice - Bancoumana Polder
 

The rice production project in Bancoumana is an exciting aspect of
 

the project because of its excellent potential for producing very good rice
 

yields and also because it amlost certainly will result in being the show
 

Spiece of OHV and the entire project. Rice yields in the 5 ton paddy per
 

hectare category have not been obtained by farmers in Mali largely because
 

of the absence of complete water-control; this is true for instaLce, in both
 

In the Office du Niger, water control
Action Riz Mopti and Acticn Riz Segou. 


is theoretically complete, but the land is not level and the water management
 

very poor. So the high yields possible have not been obtained even though
 

numerou% rice varieties are being tested.
 



This significant constraint ili be entirely eliminated by 

the restoration of the polder which will provide entirely adequatean 

water delivery system, as shown in the irrigation section of this
 

paper. This will permit a changeover from deep water (floating) 

rice varieties to irrigated rice varieties which have yield capacities 

of at least 5 tons paddy/hectare, or at least 60% higher than the 

top yields of the best floating rice varietie. being planted in Mali. 

The polder itself consists of about 6h0 ha; 540 ha. are
 

presently cultivated by about 160 families. The farmers are not
 

presently distributiz g water -wellcause the water control under the 

-rrigation system as -resently 4esigned is so ;oor. The criginal 

-older project failed for this reason. The failure ;o level the land 

-eanz that vater frequently must ccm:le.e-l flood one field in order 

:o arrive at anott- -' , amad one side of a plot may be sub=ersed in "-ater 

-.i.e the .ther side is iry. Th en.- of considerable _-ounts of vater 

may be needed by one farmer but damaging to arother. The same type of 

prcblem exists with respect to the timing. So here is a clear built

in structure which makes managing the polder extremely lifficult and 

has prevented the -older farmers from co-operating effectively. 

The polder is presently planted in rice because of its superior 

price and because soil conditions are favorable -:- its clay content 

and low sub-soil permeability favors rice cultivation. T7, -vaietiea 

of paddy presently planted in the polder are local deep water varieties 

with low yield potential. A typical yield in the polder in a year of 



adequate rainfall is approximately 800 tons/hectare, but average yields 

over a 5-10 year period are at least 600 tons/hectare because of 

frequent droughts against which the present irrigation system does not 

provide complete protection. Control of wild rice and other weeds is 

not good in part because good control requires the co-operation of 

all polder farmers. Most of the rice is broadcast which makes weeding 

very difficult. In Bancoumana the improved practice of straight row 

planting vi-lbe used and effective weeding simplified, thus assuring 

higher yields. he typical response of farmers as to why they do not 

now plant in rows is simply that they are not familiar with the 

practice and that it is not their custom. They believe that the spaces
 

between rows is a waste of the land. Animal traction is not used by 

most farmers in the polder, although this can be at"ributed largely 

to the unavailability of credit to buy work oxen.
 

The principal project in.uts contributing most directly :o
 
the increase of yie.is il be the rehabilitation of the .older, 

technical assistance from the U.S. in the form of twjo s.ecialists (an 

irriga-ed rice szeciallst, and a water management engineer), the use 

of improved variety seeds and improved cultural practices (like 

planting in rows, better weed control and employment of animal tractior 

tons paddyhectare
and fertilizers). With these inputs, yields of 3 

can be expected. 

As for paddy yields presently being obtained in Mali, much 

of the research has been in deep water varieties due to the absence
 

of complete water control. Average yields in Action Riz Segou from
 



such varieties with only better land preparation and weed control are 

1.5 tons paddy/ha; test plot yields with fertilizers are slightly
 

over 3 tons/ha.
 

As for irrigated rice varieties which typically have better
 

yields, the government of Mali and the West Africa Rice Development 

Association (WABDA) have bmen conducting research in such varieties,
 

the best of which is exceeding 6 tons/ha. 

table. 

Variety Cycle (days) 

Mahrat DK3 163 

LET 2885 149 

D52- 37 152 

Hi523 - DA 140 

IER 2911 141 

Jaya 138 

.1alirat BH2 167 

I 269-26-3-3-3 141, 

IR 1529 - 677 134 

Gambiaka Kokoum 155 

Segadis 149, 

I'T - 770 - 7 - 2 118 

Paugern 123 

KS - TH 351 1 -86 112 

as shown bF the following 

Yields (ton/ha)
 

1976 1977
 

2.6 6.2
 

3.3 5.9
 

4.0 5.8*
 

5.7 5.7
 

6.1 5.71
 

5.4 5.3 

4.8 5.1 

5.7 5.0 

5.1 .4.8 

- 4.7 

3.4 4.11 

.0 38 

3.4 3.2
 

4.2 2.5
 

Source: SRCVO (Mali): Rapport Synhetique de la Campagne 1977-78 (4.78) 
p. RIZ-10
 



As for typical non-test trial yields, yields in Action Rliz Segou in 

areas where Irrigated varieties are being tried and, at the nearbythe fev 

JAO seed fayr have been no better than those of deep water varieties. At 

the seed farm this is due to vary poor land (700 kg/ha yields the first 

year) and wide row planting. At Action liz SegoQ, this irs due to poor water 

tirt with coplete water control, average yieldscontro : agronoxidts agree 

would average at least 3 tons paddy/ha with satisfactory weed control. As 

for the Office du Niger, average yields in 1976 were 2.4 tons/ha with fertili

srs work oxen. The saw report projects average paddy yields there 

for L980 (WARDA, Prospect of Inter-regional Trade of Rice in Wost Af i.ca 

(11/77) Table F-6) will be 3.5 tons/ha with improved water. 

As for Riue Vallee, while the paddy planted along the river is not 

of the irigated variety, lands dere are fertile. OV statistics and field 

some chemicaltrips rtveal that some ,armers using deep plowing and perhaps 

fertilizers are obtaiang 7ields of 2 tong/tLectare. Applying fertilizers 

Ls a practice already employed by so"- farnors, especially those using tractors 

of wahom use work oxen too. The amountas well as some polder farmers. most 

to be applied in the polder is moderate (40-50 kg/ha of N and P nutr±ent-

WAUrDA rerearch shows that much Urea is effectively lost when sidevise). 


dressed on flooded paddy fitilds and that this is not the most economical
 

use of fertilizers. No urea side-dressing avoids nitrogen run-off problems, tc
 

Since the seed will have to be drilled with single row seeders, the fields
 

cannot be flooded until after plants emerge! so application of N at planting
 

might result n leeching. To avoid this, IIwill be app'Lied after plants emerge
 

next to rows and then covered with soil followed by flooding of fields. As
 

state without leeching.
long as fields stay flooded, N will remain in P11 


Woriduide, too, all fertilizer la applied at planting time.
 

24q
 



Tn order to reach average yitlds of 3 kg paddy/ha 

number of conditions must be met. First, the water users 

associationa must nperate effictivel, The irrigation section estab

lishes how this objective will be met. Second, -farmers must in fact 

change over from deep water varieties to irrigated paddy varieties. 

From the standpoint of the farmer, .this presents no problem because 

they have no particular attachment to using deep water varieties. 

The seeds will be given to them on an exchange basis -- the farmer 

will return to OEV at harvest time 120 kg of clean rice for each 100 

kg of seed given to him. 

Cbtaining irrigated paddy "rarIeties of international origin 

is no problem. CEV will be able to take advantage of the research
 

in Mali and to use whatever vrariety is recommended. Since these are 

-cn-;hcvo -eriod varietIes that are adaptable to regions not exceeding 

2,500 feet ele-mtion (the Haute 7llee is about 1,00C feet above sea 

Leve- , da ability should nrtsenn no serious problen, : zeci*ally since 

they are already being tested in near-by Segou. :everthe:I-.ss,. for' 

197 ..ARDA has . iHer. 0V 14 of its best iiernational irriated ri.ce 

varieties to be planted in test plots next to the polder to Check 

adaptability. These results will be known by the end of 1978. 

Third, the rice must *.e straight row planzel/Pnd weed control 

must be maintained. legarding ttase last two mentioned requirements, 

0EV is taking io chances and plans to use a direct approach. 01W ill 

insist as a condition of participation and use of the land that the 

- Single row seeders, of type used in Operation Riz Segou, will be 
available for purchase or rental.
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farmel,*, aWree to follow recomended practices, including weed control, 

straight row planting ard using seec, recomended. This is necessitated 

in large part because without the co-operation of all farmers, effectiv 

control of wild rice is impossible. Very close supervision is ".anned 

-and i -Pssiblebecause the project is in a single area. FDr this 

reason farmer acceptance of th2,,e izprove1 practices is a potential 

constraint which is being effectively eliminated. 

A final requirement for obtaining an av -rage of 3 tons'.paddy/ 

hectare yields is that farmers must leazr how tc se animals in 

flooded fields. This will require Amcrican technical assistance and 

it rill be necessarY for trained technicians and farm leaders to 

closely supervise the indiidual farmers to assure t.heir pr-.oer use 

of water and'equi;raent. The project calls for technica. assistance, 

animal training centers /training of 0EV persznnel trec'sely for 

this reason. Moreover, C'! has found the ,uae far-ersla.lee :c be 

receptive to new practices when their value has been demonstrated; so 

it is not believed ttat .his presents a -aJcr =r-ble- in vi:e:: ::fproject 

techn i:l support if there is an. animal tracti.on program. 

In view of the foregoing, the -roduction of an average of 

3 tons paddy/ha on the entire polder starting *.Y2 is botzh feasible 

and realistic. While it will require considerable effort on the tar: 

of OEV, including organizing the farmers, this presents nc .roblem 

since the ataff of CHV is particularly enthusiastic about this phase 

of the project in view of its excellent potential. All of the above 

mentioned inputs will be provided to the farmers on credit (with 'the 

(Al
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of crop failure to assure
possibilitY of loan restructuring in case 

is assuned*..- so obtaining the inputs
acceptance by the farmers) 

to this rice production because the rehabilitation 
- Tining is critical 

the rains and planting 
of the polder must be c€plet#d before the start of 

the construction is started. This 
season following the dry swson in which 

will be carefully planned and implemented. 

the lack of storage space for agricultural 
produce is not 

Stor 

official channels. One 
as to food crops marketed chrough

a severe problm 

dr7 season. Farmers
 
reason is that almost all food crops are sold in the 

the major roads where ittheir produce to
whe tell to the government bring 

fence and protchted by a temporary
is encercled vith a temporary wooden 

up, which .jay
the Federation of Cooperatives picks it 

guard until 07V or 

pay for these guards
The ederation of 0HV 
not be for several months later. 


and since there is almost no threat of 
tain, this storage is quite adequate.
 

are even less problems at Bancoumana because it is only a little 
more
 

There 
pass through

hour (60 "m) from Bamako in the dry season, and trucks 
than 1 

As fut marketing though unof-icial channels, all the time in December-4arch. 


home storage is possible,
impossible. .levertheless,sich encirclements are 

;ign better storage facilities
-

and technical assistance is budgeted to help 

warrant the expenditure. Finall!, 
if the need seems sufficiently strong to 

a 300 ton village warehouse near Bancoumana 
that could be used by
 

there is 


rice stors better than most other grains.
 the polder farmers if needed, and 

clearly has an excellent potential 
So this is a production activity which 

the number of people benefitting from ;his componedt 

Finally, the production potential 
within reasonable limits. 


for success. .oraovur, 

will-b sizeable -- 2,000 people (160 farmar:s) - and the average cost/person 

in the polder is 

on slopisthe catchment bunds
with some modification using

entirely replicable 

where oily rain is available (about 1,000 hectares).
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AN ODTLIE OF THE ANZIAL TRACTION TRAINING
.ESEARCH" CENTERS; 

A. 	Introduction
 

Animal traction centers are not new to West Africa. They have operated 

successfully in Northern Nigeria and Benin, Northern Ghana, Sierra Leone.and 

Senegal. This will be the first program of its kind in .Mali. The 'object of 

this section is, first, to explain exactly how animal traction schools operate 

and, second, why animal traction training and research involves a lot more than 

just training oxen how to pull a plow - and why a program involved in such 

with U.S. technical assistance for the Haute Vallfe area will have a broad

scale iu)act on the total agriculture picture there. 

B. 	Problem 

The problem with animal traction in the Haute Vallfe is two-fold: 'irst, 

there are many farmers who want to use oxen for agricultural work but whc 

cannot obtain the credit to purchase the animals. An oxen team
 
typically costs $325 - $39', but no credit is available for their purchase.
 

A mtlticultivator can add another $190 to this. Other farmers have the imp

lements but lack the oxen because, perhaps, one died; the "Socio-Economic Study"
 

of the Haute Vallfe estimates over 23% of the plows are not being used for this
 

-eason, even though work oxen considerably out number plows in the area.
 

Second, and perhaps more important, the oxen are not being used to perform 

certain essential tasks, such as veeding (except by those farmers who own 

sulticultivators). This is because planting is not done in rows. Also, the 

animals are thinnest when the rainy season begins, so they are at their weakest 

This is problematic to using the multicultivator
when the hard plowing starts. 



I,'
 

a plow. 3ence, msximum use of them. at. the 
which is harder to pull than 

cannot plow muchas
is usually impossible. So Cheyseasonbeglning"of the 

Also, the yokes appear to be poorly designed causing strain 
land as possible. 

Also, persons are used per team, 
on the ox's neck when pulled in front. 2-3 

when in most other areas of the world, one person per team is more often the 

are due to inappropriate implement design. 
rile. Some of these problm 

are inferior in desiin; expensive seedars for planting 
Locally made plows 

In short, the true economic value of vork 
limes are not necessary.
in straight 


so that the economic viability of this input is
 
oxen is not being realized, 


even though its potenti~l is great.

only marginal, 

C. Obective. 
the income of the farmers in the

increaseAn animal traction program can 

Haute Valle in tvo ways: (i) 1mErovin 
flood zone and upland areas of the 


animals perfor= more economically beneficial tasks,
 
animal taction so that 


or

number of improved animal traction teams increa :Iin_ 

and (2) increasial-the 

the totil number of oars.
 

Stated differently, farmers are not using 
animals %'o their best advantage;
 

The challenge is to
 
hence, their economic return is lover 

than it should be. 


maximize the number of essential tasks 
possible and practical for auimals 

ard
 

So the project should first focus on 
improving the
 

animal driven equipment. 


expansion of the numbers of pairs and 
equipment
 

tasks performer, by work oxen 

progfam and necessary credit. 
will follow the success of the first part of the 

work oxen could be more effectively
tasks where properly equippedThere are 5 


thinning and harvasting.
used: plowing, planting, weeding, 

tralming of oxen and their wverq but 
considerable
 

This requires not only 

research in developing better Implements; 
so increasing forgerons' talents and.
 

important objctive, too.
variety of tasks is a very 



D. 	Means to Achievion ObJective
 

These are at four means to achieving the above objective. First,
 

readily available credit on terms sufficiently long to fit within the
 

repayment capacity of small farmers, including loans for animals as well
 

as implements, and insurance to accompany the oxen. The credit program
 

x-" directed at this.
 

Secon functional literacy can help tremendously in the tran'fer
 

of new ideas .lating to how to better utilize work animals so as to realize
 

their full potential. The functional literacy program is directed at this.
 

Third, the animal traction schools cun serve to train both the oxen
 

how to plow and weed and the owners in the various ways to utilize them
 

better. A description of these schools follows.
 

Fourth, research attached to the centers, and coordinating activities
 

with a crop agronomist/research specialist, is needed to test varying inputs.
 

Also he will work closely with !orgerons to develvp better irpleents. This
 

Is explained below.
 

E. Animal Traction Centers
 

1. Trainine
 

(1) linemaking
The objectives of the training program at the centers are 


--- showing farmers how to plant in rows, (2) teaching the oxen and owners to
 

(5) tool fabrication
weed, (3) harvest transport, (4) cattle nutrition and care. 


and wagon carpentry -- working with forgerons to develop better tools and
 

6) using oxen Zor irrigation --- a
learning how to make simple carts, and 


real potential along the Niger River which is not being realized.
 

The centers are basically easy to operate and rost little to equip
 

and establish. They consist of the following:
 



An uncovered barbed wire corral 50 meters.square,
(1) 	Corral 

in which to keep the oxen, located near a source of water. 

The corral needs gates and cement feeding troughs for cotton 

seed and 	other feeds;
 

ne~ar storage facility for equipment, feed, salt(2) A simple 5 x 6 


ropes, yokes, etc. The building can be very simply con

and can be made of mud walls with cement crepisagestrujcted 

and a tin 	roof. Thi storage facility should have a roof
 

extended 	to one side to provide shade for a place 
to do
 

forgeron 	work;
 

(3) 	A dormitory for participants is not essential because 
participating
 

scay; nevertheless.
farmers can usually find their own places to 

be connectedthe animal t:rac:ion schools willsince some of 

to credit centers, 4 5 meter square dormitor7 could 
be built 

anial trac:icn participantsinco the credt center to serve !or 


as well as visiting agroromiscs. etc.;
 

A 4-wheel 	drive pick-up for 3.3, technician and mobylettes for
 (A). 


PCV's are needed;
 

oxen and 	 the owners, and
(S)' .A cleared area for training pairs of 

demonstrating agronomic techniques;
 

(6) Foregtron equipment; and 

(7) A 2 hectare field for deuonstraCions.
 

V41 



'r A 

The total initial cost excluding vehicles is no more than $15,000 

.$37,000. The economw.c section shows how inexpensive these centers are to 

operate. The price charged to farmer should cover the cost of training
 

completely because getting oxen on credit will be sufficient inducement. As
 

enthusiasm mounts, the cost might even rise to a level where it pays for
 

vehicles costs too. The price of a pair of oxen can increase by 50% just
 

from being trained and some experience thereafter.
 

Farmers with oxen bring them to the center for a period of about 2
 

weeks wheie they and the oxen are trained. For instance, the animals must
 

be trained to walk in a straight line and within the rows. The farmers must
 

learn to plant in rows of equal distance apart so that the animals can pass
 

through at weeding time. Another example is that oxen must be trained to 

work with one person rather than three. The wide-spread custom in .Maliis 

to u~e two or three persons per pair of oxen, one guiding , one on the Plow, 6n 

person following. This is rot only wasteful of manpower but is contrary to
 

the world-wide practice of one man per team.
 

Since Bambey, Senegal is the most advanced center of study in animal
 

traction, the U.S. technician(s) and their Malian counterparts should spend
 

.,,2-3 months there during the first year to profit from their work. At each 

training school there should be 2 PCV's and 2 OHV moniteurs. During the 

project's first year, the centers should be built at Bancoumana and one in 

the highland area, for dry-cropping. Thereafter, the centers can be expected 

to increase by two, or three each year, or eight by the end of the project. 

The OHV encadreurs should not become involved in the project until after 

several years when the results of the program are clear (encadreurs have not 

had the 3-years agriculture schooling that moniteurs have). One or two animal 

traction experts with experience in Africa are quite sufficient to run the 



program. It should be co-ordinated with the crop agronomist. Once excite

ment is generated in the program, then credit for purchasing work oxen and 

implema; ;ts can be expected to increase dramatically-- but this can take at 

least a year. 

The forgeron workshop is essential in finding out how to make the most
 

appropriate equipment in the least expensive way. Teehnicians working with
 

local forgerons in neighboring West African countries, for instance, have
 

developed weeding tools, better yokes, muzzles for oxen when weeding, parts
 

of plows, line makers, irrigation systems for dry season use, and parts of 

a wagon. The animal traction techniciap(s) can be expected to bring these 

ideas with them aad, with the PCV's, recfine them for the Haute Vallie araa. 

At that point in time is when it becomes sensible to start training fUrgerons 

at a more intensified level than OHV nov does. 

2. Animal Traction Research*
 

There are a lot of variables involved in ani-al tracticn, arid a crucia 

part of the animal traction centers will, involve more thar just training the 

oxen - the most appropriate techniques for the Hau'a Vallfie area and best 

use of oxen there must be researched thoroughly. At: present, CMT is the 

-,.isc advanced gover1ment agency involved in animal traction, vet it does no 

training or research but merely gives credit and recovers it at the cotton 

harvest time. A Dutch farming systems team is looking into the effects uf 

animal traction in three villages in the Third Region. They have found
 

farmers are not using the teams for weeding, even though this is the highest 

labor requirement of all operations. This needs applied research. They have 

also found that there is a great difference in the completeness of equipment 

among farmers. The remainder of secticn will attempt to explain some of the 
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intra animal traction that make such research an exciting but complex 

task. 

Lowing 

ter animal traction is introduced in Mali (and elsewhere) it is
 

prima:o,-ended for plowing on the hypothesis that once the farmer 

learn;ow, he will be freed to undertake other tasks. A majority of 

the H le farmers practice flat plowing, but in some areas farmezs do 

not pland flat, but, rather, make ridges. The reason why they
 

plant;es is that this is the way it is done with a hoe; so when a 

farme: team of work oxen, he tends to do the same with his team and 

plow.,cause the typical farmer has only a plow and not a multicultivato 

the fies the plow first to throw the dirt one direction, and then he 

retune other side of the furrow to complete the ridge. This means 

that idge requires two passes with a plow. However, a ridger (which 

is paulticultivator) throws dirt in two directions with one pass, 

thus igonly one pass to make a ridge. Farmers usually do not have 

a multator for 2 reasons. First, the plow is cheaper (false economy), 

and sthe French have never recommended ridgers because their research 

over : tends to show that flat plowing gives better results. However. 

plowisre time consuming, and if the farmer waits until June to plow. 

plant: isdelayed - this reduces yields more than improved land 

prepa So these farmers prefer making ridges and rushing to plant all 

withiia 2-week period when the rains begin on a regular hasis inJune. 

Howaves begin in April in the Haute Vallfe, and it is very likely that 

much |could be done in April and May so that planting could be done 

durinpat optimum weeks in June. A research program would determine 

J1
 



whether flac plowing gives better yields and, if so, whther more jloving
 

in April is feasible.
 

b. Planting (dryland crops)
 

Existing seeders are expensive, and a good deal of research could
 

go into designing more economical alterLatives. Planting in straight rows
 

is critical because if the rows are not perfectly straight, this can make
 

weeding with work oxen impossible - which is critical if animal traction
 

is to prove profitable. But $125 seeders from SCAER are not essential.
 

What's needed is a line-maker. This can be a light piece of wood or bamboo
 

that has holes drilled in it at 80 cm (distance between the rows of sorghum).
 

Narrow thin pieces of metal are put through the stick in the holes so that
 

when a handle and supports are added it can be pulled quickly along the
 

field by a child co have lines. To get proper plant spacing, the pieces of
 

metal are placed in boles in the same sticks, or bamboo, at 30 cm. and the
 

child then passes the rows at a 90 degree angli, giving a checkerboard
 

effect -- at each crossing is where the seed should be planced. Since
 

improper plant density is a serious drawback to higher yields, this can be
 

very beneficial.
 

c. Eeeding 

Research results at Samanko shows great differences in yields of
 

sorghum depending on weeding dtes. Lack of animal traction alwost guarantees
 

poor weed control. Weeding through animal traction can be very economical
 

by two means: First, weeding can be done more timely so that productvity per
 

hectare goes up remarkably. Second, a farmer can plant more land because
 

animal-traction cuts weeding time from about 6-10 days labor/hectare to one.
 

But to be able to weed, the rows must be regularly spaced so the oxen can
 



walk between two outsida rows while the multicultivator passes down the
 

center row. Second, the ridger on the multicultivator must be modified -

something forgerons can do easily with forges they have. It requires
 

putting wings on the ridger so it can scrape the sides of the ridges instead
 

of digging deeper ridges at the time of weeding. So this would be one of
 

the first jobs in the project.of the U.S. animal traction technician,
 

d. Thinning
 

This is one of the most time-consuming and critical jobs of the
 

farmer. Therefore, the U.S. Technician will have to be involved in researching
 

processes to speed this procesa up for upland crops.
 

e. Harvesting
 

This is done by hand, bur a wagon pulled by oxen can help move harvest
 

rapidly from the field to the house so as to reduce losses due to birds and
 

rats in the field. And of course, oxen could be used to thresh rice, as they
 

do in India (but not Mali, yet).
 

f. Feeding
 

If oxen are not well fed (whie" is frequently the case), they become
 

so weak that some cannot -pull the heavy plow with the multicultivator at
 

the beginning of the rainy season --- and so their value is greatly diminished.
 

For the same reason, they are given very little economic activity in the dry
 

season, even though they could he used for transport, dry season irrigation,
 

etc. And highly nutritious rice processing by producis are completely wasted
 

by Malian farmers. So cattle feeding research is crucial (oxen strength is
 

very important to be able to plow the ground with the first rains) and must
 

v,- hand-in-hand with the project. Fortunately the Embouche Paysanne Program
 

is extending its activities into the Haute Vall6e area; so the burden on OHV 'V
 

increase it cattle fattening/feeding program is lessened somewhat.
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5. Other 	areas of research
 

(J) 	Investigate use of bulls versus steers (castrated bulls) and
 

the use of female cattle. (Castration is not necessary
 

but 	 is common practice in Mali); 

(ii) 	 Study breed of cattle most tolerant (with preventative) to
 

trypanosomiasis;
 

a funtion 	of -- nutrition, depth(iii) 	 Hours of work for oxen as 


of plowing, type of plow and race of cattle.
 

So the research aspects of the program (which will be conducted at
 

the 	schools as well as in conjunction with the on-farm crop trials) are thus
 

clearly laid out. In closing, ic should be simply stressed that animal 

traction research is a very dynamic process because the economic return to 

animal traction is a function of many dLffereat variables all needing study 

-	 the major challenge still being to maximize the number of essential
 

tasks possible and practical for work oxen and animal-draw~i equipment.
 

COST ESTIMATE OF CE ERS
 i 
1. 	Construction
 

-	 I x 5 m one-room storage -acility 

($200/sq m) 8,00 

- uncovered barbed wire corral, 50 m x 
50 m, with cement reed containers 1,000 

2, 	Commodities
 

- Forgeron equipment including welder 3,500 

kimal traction 5quipmeut and suppliss 
(oxen teams, yokes, feed, multicult
ivators, 	plows, seeders, ropes, etc.) 4,000
 

TOTAL $16,500
 

'h 



09eratian saute V 

1..ort~scion 

plus a mecbAnic'OEV is headquitrtered in 1=Mk and located In 2 buildings, 

,gues.While l.eUtsd In the 1960s, OV vas efecftively reorganized in 

Sepceber 1972 with ire autonomy and raes sibility for coordinating and 

directing agriculture developent of the Haute Vallee area. Adzinitratively 

under the Mnmlary oil Rural Developet, 0V has Its ova Board of Directors 

ubich Is presided ovir by tbe Mister of Rural Deve!,opeut. The Board approves 

OEV's prograz, salarr schedules d budgets. 0V is admlnstratively supervised 

by a Direczor, vho i, respoasible for OEV administration, its progr.a, planning 

He supervises an organizacionand for the prepar c!.ov of its eupport budget. 


of about 18 pertens. The administrative breakdovu of the headquarters'
 

orgzati,=on Is Into 4 	divisions:
 

o0, nizatonal Chart of oEV
 

Division MaketingIDivisionTechnical n 

(2 man) (5 man) DivisioL Director 

StticsjArc 	 MaktnLie joc 

Functional Etnin
 
Litersc'

dm Ama4C-awi r4rPart. 	 20 



are purchaifg sgrculturs. produ4cs;
The OV,'s principal functions 


Inokiud credit systm; traing and supporting an etra
administerng an 

social services such a functiional literacy.
sion proSr; and coordinating 

called Rural Devel.pueUtdvwldinto 4 districtsThe project area is d 


zona called
Is fu=th= divided nto 17 
Sectors (SDR). Each of these 

ZZs axe aain divided into 89 residentThoseRural. Ezpwsion Zones (ZEU). 

de Base" (SBe). Oil's 110 eztesioU agents 
areas called "Secteursaztension 

The four SDI field of icas 
live in one of the villages they serve.all 

are located at Ba=*Do BancoucaMs and Kangaba (serving the left bank of 

the right bank).
tha 'HLer R iwv), and Ouelesseboulou (serving 

jarage (mostly mechanics),staff, a 16-man auto
ORV has a 31-man headquarters 

(lObeftS eztensioU agents), or 180 
9 chauffeas. wd a 124-cm 	 field staff 


ratio of 2.Z field agents to every I OV amployee
 
persons in all. This ia a 


to every 0HV headquarters

a., a ratio Of 4 field agitivingiu 

- I. doctor of agronomy,
0 uziversitq7 level graduatesstaff =/eber. 07 ha -.


science, and' & engineers (B.S.)
 
I.engineer (B.S.) in livestock/veterinary 


There axe also 5 engineers in Agricultural Labors ("Travaus
 
In agiculture. 


evel degree. The majority

L less than a full uiversityAg':icoles") vhich 


being at the headquarters

are in the field as opyosed to

of these e;Ieers 


,Ius 3 years
are 22 oo ituers (pria=7 school
staff. At present there 


ase Sector (Secteur

specializing in agriculture), almost all at che ZER aai 


covers 3-4 rillages.
do base' ageut typically
do ese) level. Each "sectour 

add U -nitw fCron this year's g%,duate" wd reach 62 by 198., 
0KV plani to 	 e 

as the folleving table prepared by OV shoves 



Year Moniteurs Entadreurs Veterinarians 

1978 (22 in 13) s 37 (51+ 4) a 55 1 

1979 45 60 1 

1980 53 60 4 

1981 65 60 17 

This chart shows clearly ORI's intention of expanding its veterinary/cattle 

pogam ("Action tail") bayond the present one-man staff. It also shows that 

017 Intends to stop adding "eancadreurs", who do not have the special tralnig 

tbs,t Muiteurs have. 

divided Into 4 sections:This entire staff is 

Financial (5-man) 

Admiistrative (2-man plus 4 secrearles) 

AS. Supply (6-man plus auto garage aTd chauffers) 

Technical (12-man plus entire field staff) 

the university-level graduatesThe tect€ica. division has albut two of 

al Is headed by a Dector of Agronomy who spaciali-2ed in rice prodcction. Under 

There is a one-man cattle
the tecbnlcal divisior., there are several pro rams. 

headed by the engineer in livestock. The program in
program ("Act-ton Betail") 

pit silos, and vaccinatioonl/anial care.
cludes 3 activities: cattle fatteving 

and the AID-financed ".Embouche Paysanne
There is close collaboration betw en OUV 

are being fattened
ft. Srac" -- 13 head of cattle, recrzited by Action Betail, 

the Eubzche Paysanne progrsm. During the 1978/1979 prog am, this will
timlde 

to 30 h&%d of cattle. In addit-lon, under this activity "Action Betail"
mpand 

cotton seed feed to OHV U.a-mers in 1977/78.supplied salt and 30 tons of As 

for the pit silo program (vhich was abandoned by the Peace Corps but which 

the Haute Vallem), 15 pit silos 
prows appropriate for, and successful in, 



and 30 is the goal for 1978/79.were installed during the 1977/78 campign, 

Finally# "Action BetaWl" c:onducts a vaccination/ant-paasite prraSiMn 

aspecially against: the tsetse fly (trpanasousiasi), with 2 visits/ya 

under this progi for
to each village. $1,500 in oodicina is provided 

the 1978/79 campaign. 

Secondly, there is a o.a-van "vulgariztion!' division. This is 

run by an engineer in aSronmy ,whose p.wcipal responsibilit- is to formu

late the themes for the extensiou service ("Formation") program. Re must, 

then, kasp close contact with all research institutions. There is a 

in which these themes (erlyclosely related 3-man "Formation" program 

•ploving, 	 planting in r o, seed treatment, Importance of weeding, etc.) 

then to the farmers. ~es propagandized to the lowest fiald agents and from 

This activity involves considerable training of agents at all, evels. 

Within
One of these technicians specialioes solely in radio broadcasts. 


this ,action there is also a new blacksmith trainer who is nov giving
 

2-veek classes to local forgerons who, on finishing the course, receive
 

new equipment on credit. The objective is to improve their qual. ty of
 

spare p-ts for implements sold by ORV.
plows and show them how 	 to maks 


specialist doin research at the goverument's
There is also a tobacco 


tobacco varieties, as well as a newly
research station at Sanko in 


This latter program iswell plannmad
formed 2-man statistical section. 


and will beigin in 1978 collecting ata (13 different t-pes) through the
 

field agents, including production by crop, coim rcialization by otop,
 

average populatiou per far
estimated ha. per crop, farms with work oxan, 

agent.f ,lry, estimated production by ha., etc. Finally, therm is a DNiM 

I) 



The 2-mn aintrative staff is concerned solely With pereonnel 

problems, such as vacation leave, sick pay, tlwarings" to poorly

perforauig employees, aee'ing with the labor union reprasentatives, eta. 

In the financial division, thare are S persons all with 12 years 

of schooling with a specialty it. accounting. Each has a separate 

responsibilit v such as the cash boxz, dezings with SCA"Z, etc. In 

this department, budets are form, inventories of equipment kept, etc. 

The final section ("Approvso~nent") is divided into 3 sub-sectiol: 

agricultural supplies, repair shop, and markeing. The 3-wan imple

ment-far tlizer supply/credit business of OV is run under the first 

zentioned sub-section. All supplies but seed come from SCAER; OHV's 

credit business is about 602 in fertilizers and 25% in implement.s. 

ORV's annual report states that this section's major problem is lack 

of 10-ton trucks. There is also a 2- an teasm that i responsible for 

warketing, beaded by an engineer in agronomy. 

Finally, the 160 sq. foot auto garage conmtrucr4 in 1951 and 

located on land designated for OERV' raw headquarters is st ffed by a 

head techiician, accountant and parts specia2al , plus 9 mechanics, 

2 automobile electricians, and ons water pump specialist, plus 9 

chauffers. About hal the mechanics are apprentices. Several of the 

mchanics can read and write, and one has had trsoning in Abidjan at 

the Peugoet dealer. Their equipment consists of an assortmant of 

tools, 2 battery chargers, an electric tire pump, and small electric 

velder. 



The one principal difficiency imnaing throuShOit OW'V' pVo0rm 

are mostly univarsityEwet though the mgersis dmnagiemnt expertise. 

their training has been entirely in agricultural sciencegraduatees 

should be
with no manaement training. This is why section heads 

msong those on 3-couth tralIing in the U."., and this training should be 

Largely confined to aanagsnnt. 

as outlined ba.lmv provides for 23 employeesThe training prorm 

the U.S. and 12 more in French West Africa.trained in 

INumber 

2-year MA level training: 5 
I in manigement 
2 in agronomy 
I in credit management 
1 in engiueering 

1-year aceimic craim.ngt 
1 in management

Z Ag Extensioni
 
I statistican
 
2 in ':ice
 

16..montb tesining:
3 me Jianics 
Scl-edit arecialists 
Swater managenct engineer
Rice T7rouction 

3-moth training: 13 
8 in crols/management 
I .n wirkating management 

3 in azninsl tr~ct iou 
1 in fumctiocal, literacy 

below
01V'Is training and technical assistance needs are cut$lined 

- financial, perscatwl adminrsation,sccordin8 to 01's 4 div.sImra 

asedsarIcultural supply/tuarketifn and technical. P.hose traiw.ng 

rather than
under upecific project Rc£iw-ties Are budgeted thereunder 

under adminiastati.e support here. 

(1) onl' saw of these are b-4geted under adunistrative support. 
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Retarding the 5-an financlal division, all have the equivalent 

high school eduemtlan with ajors in accounting. 019's book-kaepinurof a 

the Director of OV very Little understandableis allentay and gives 

c-isio for OEV. Accordingly,Information an which to wzo finnc al 

a 2be provided for period oftechical assistance is needed and vwil 

years starting In WidaY2, after tho project's nev agricultural activitie: 

morehave taan off ground. Training will include 1-year training in 

advanced accounting a , a French speaking inst,.tution for 2 persons from 

one in PY3. This will allow the U.S.this depa: -ment; one in FY2 and 

advisor to work vit each one separately on his r turn. 

Regarding the 2-man peronnel administration division, neither of 

these persons has the equivalent 	 of a secondary school education. Their 

needs are minimum, and include knowledge of Wain labor laws (which 

are very detailed and protective 	 to the employer.). Assistance All be 

to help outline desirable personnelIn the form of a 2-zonth advisor 

both from legal standpoint and frcn a professional standpoint
practices a 

OEV's garage has 12 mechanics and 2 antomobile electricians, few 

skill whichand write. The mechanics have good basic
of whom can read 

it is to 3 of to Abidjra
need improving. Accordinjly, proposed sand them 

or Dakar for 6-mouth training, at cie of the "practical" mechanic trainins 

2 PCV mechavic advisors, 
courqes there. In addition, there will be 


advise 0V's mechanics and electricians, and who will
 
starting PY2, to 


for MM field agents in
 
be responsible for conducting traininS programs 

the up-kaep of motorcycles and wobylettes. Their etnterparts will be 

the head o! the garage and ths head mechanic. 

tg 	 Oq
 



Regarding OV's 2-mn marketing dlvision, the needs here are 

mamagment expertise as well as large truaim, The arkettng operations 

of O7 are problmacic in trams of coordinating the trucking activities, 

So the director of this division Ca university graduate) could 

definately profit from a MA in &,.4ament at a U.S. institution with 

ehasis on markatng - especially that of large agricultural 

cooperatives. 

Accordingly, 2-year acadawfe training abroad for one person 

starting PY2 is provided as wel as 3-mtonth short-term for an assistant 

in PY3. 

Regarding Oil's a .riculturalsupplies/credit division, the 

director of rhis division (who has a high school education plus I 

year of agricultural training in France) needs assistance in learnlng how 

to manage an agricaltural supply/credit system. It is this department 

onwhich will operate the new credit system, and the burdens it will be 

substantially Increased. Accordingly, two years training in Uhe U.S. 

are planned for smeones in this department to learn how co handle a 

major credit operatiom. One and a half years academic training at taie 

Universitr.y level could be followed by a half year on-che-job/observation 

traini- in the U.S. Training fhould focus on credit concepts and 

management in 3encral. In addition, if MV is ever to install a sub

stantially more complicated credit uystea, it is clear that there will 

have to be agents operating the system who have basic knowledge in 

sentcredit operationi. Accordingly, 5 01V staff/field agents will be 

for 6-onths tralning abrond for academic and non-academic training, 

preferably at a French-speak-Ing institution o: cla-,sses. Finally, 



starting the beginning of Ml2, A UJSI credit specialist will be on 

hand for 3 112 years to help modify the credit syst~e and advisa 

regarding it. There will also be a 5-mouth credit design specialist 

to study the whole credit situation in the project area, as well as a 

2-month eradit trained for PY3 and PY4 when a more elaborate credit 

system is Installed as a result of this study. 

Regarding the technical division, the head of "Action Betail" 

(a university graduate) and two 0EV field agents will be. sent to Senegal 

for 3-month training at the animal traction center there. There wt1U 

also be ;%3-year animal traction specialist to work with them throughout 

the project. No further training is necessar, because Mali Livextock 

11 has already begun giving 8-month training to OEV field agents (5 

in 1977/78). OV's goal is to have all its agents gc through this
 

training so that they will have expertise in livestock as well as 

agriculture. 

Regarding the 2-man statistical section, these two technicians do 

not have the equivalent of high school educations. Their program as 

outlined for 1978/79 is elaborate; so their goals are high. It is 

proposed to send one of them for 1-year training abroad or third-country 

to receive academic training in statistics. On his rqturn, a U.S. 

agricultural statisti,:al advisor will arrive to work with them for 1 

year, helping them to develop a more professional data collecting office 

and coordinating their .zorts with I.E.R. This office-will alsc plan 

and execute data collection specially aimed at ddtermining project.. 

success in terms of itt stated purposes and goals. 
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Rearding functional literacy, the proposed technical assistance 

(1)
 

is outlined in Part I1, and involves a US, technician f6r 30 months. 

The extension division is the largest and is headed by a Doctor 

of Agronomy. There are numerou, agricultural specialists L this 

division who have the educational background to profit from Lurther 

the United States including those in Managemeut positions.tra.ing in 

Only three have had any trelning abroad. Moreover, this division will 

the project. Thus it is proposed that twobe expanding over the life of 

of these universit7 Fraduatas receive 2-years training (tarting "2) 

at the Masters level in agriculture who could be expected to assime 

1.yearleadership ef 0V's research program. Another vi.l receivz 

academic training in mxnagement, particularly Lzrge agricultural enter

prises. Ragarding the polder, it io proposed that tvo OHV agent raceive 

1/2 year non-academic training in the U.S. in rice production starting 

PY2. 0b&could be expected to wnage the polder thereafter. There 

is only I.with vater management or engineering sk±:ls; therefore, the 

01V w-111 receive water =zagent! ensinseert gGenie Rural agent assigned to 


level. The existta4 water Aanisar
training in the U.S. at the .sters 


of the polder v3L1 be sent to the U.S. for 6 zcn.hs abarvstiar (nou

acidenic training), with emphasis on water menslement control. In addition 

to this, because the technical section is the largest and hze :he oLt 

it is proposed that up to -' parscus from this division, i-cludinexpertise, 
(2)
 

sent for short 3-mouth mon-acadazic trtinag,'th* Director of 0EV, be 


crops and &gricu i'Jrsl mane-sit.
observation in the U.S. for special 


As for U.S. technical assistance to the extension division, this
 

will include one 3-year crop agronomist, one 3-year rice production
 

(1) e will also monitor the health project starting FY 3.
 

(2) If not available for lour-tram training. 



specialist (for the polderi, one water mana ement specilist C4 mo x 3 

years), axd 16 months of short-term consultant s'cvviceii as needed and 

agreed. Finally, provision is made for a 4- unth ,rTicultural 

economist to give advice wherever it is felt raeded. And an 

anthropologist (with Living experience in Africa) is scheduled to work 

with the project on three different occasions for 2 months each, to 

make recomendations regarding the polder water user associatio)ns and to 

judge the project's communication with the farmers, 

Finally, thece %.U be over 200 hours of In-countr7 training 

(all budgeted under %,? ictivitien) in credit and 

agriculture for ORV's 104-mg 2" .taff of which there are 86 agric

ultural secialists (the remzinder are machanics, warehouse men, guards, 

tractor drivers and gasoline pump attendants) - or about 2 moths 

training being given free by Hall Livestock II (nor any of the training 

in the functional literacy program or health program which, however, 

will not involve OHV agents). Lastly, included under admialbtrative 

support are 60 man-months in-countr7 training in eatension vcrk f'r 

OHVs'field staff. 



3. Financial Situation ot0EV 

In a normal year 0EV gets 85- 0 of its ravnues "r A marketing 

peanuts, cotton and tobacco; only cotton in shoveLS any upward movement 

in marketing and/or production: 

Production/Marketing Through 0,V (MT) 

CROP 72/73 73/74 74/75 75/76 76/77 77/78 

PEANUTS 
Production 5524 6183 8950 9100 8894
 
Marketing 3588 1389 4725 3177 2216 1610 

COTTON 
Production 671 935 -00 2500 2976
 
Marketing 618 849 1082 2340 2356 2105 

TOBACCO
 
Production 549 280 179 430 450
 
Marketing 523 267 171 427 445
 

Tobacco production is stagnant because of GEM prices; the GEM, in 

turn, cannot raise prices wl-thout a glut en the market because Mali still 

cannot find a suitable export market for tabacco. As tor peanuts, produc

tion is stagnant for very azuch the same reason; official marketing, however 

is going down because of increasing competition from Bamako merchants. 

The table below shows that while cotton production is rising, it is still 

tobacco which is the major revenue producrer (from OV annual reports)-

Cotton 

Peanuts 

Tobacco 

SCAER 


Subsidy (Me)) 

Trucking Se-iicas 

Other 


1974 195 1976 1977 

$33,478 $53,615 $113,040 $103,391 
45,652 228,733 260,870 87,120 
80,435 74,006 165,217 196,146 
3.023 5,877 10,852 6,296 

60,402 30,199 34,783 -

- 92,667 16,737 40,919 
18,929 76,091 2,050 13 460 

--.. =.69 $621,193 $601,349 $447,329 



1931976 1977
 
WU]PDIU'3ES 
Pets;nel $193,002 $23G,435 $206,182 
Gasoline 96,389 123,913 90,606 
Maintenance 113,92G 147,906 64,765 
Truck Rentals 16,119. 34,680 
Aortiztiou 66,970 56,522 42,654 
Adminisration/ 

trips 14,591 .17,174 32,176 
Txs 10,652 13,913 15,393 
Other L5.744 13,656 41.977 

TO.L $621193 68,533 

Not gpin or loss $ 91,798 $ 4,170 -$ 81,204 

There are several other things which can be noted abou' the 

above table. First,, OV's profits or losses are largely deter -ned 

by production. Second, the Comissions from SCAER do not liegiu to cover 

the re.al costs of transport (but, 0EV does not suffer from loan daf-,nlt3). 

Third, the subsidy frm the European Coou Market (70D) way have ended 

for good. Fourth, in terms of making 0EV more viablt, xbout the cnly 

category subject to cost reduction are trucking contractor fees (and 

rent for OE headquarters). As for revenue produciag activities, OEV's 

tractor at Bancouzaa is producing revenues In a typical year of about 

$2,000. Considering the costs of operation, it is clear that little or 

no profits are being nade. Fifth, in an off year such as V 77 (due to 

drought conditions), what suffers the meut is winrtemance. 

Dkt there are other areaw, such as persounnel erpenditures, vhich OAV cuts 

down on In a bad year. So there is flexibillry in erpedlturesl)Fir .Ally, 

there in a goverent agency (O.LS.P.) which lands money to "Operations" 

Mwing financial difficulty. 

The brightest spot without a doubt in the financtl picture is 

that startin with the 1978/79 cmpaign, F'Is terTitory will be expazding 

(1) NIhr Ls thar.miuch of an upward movent in ezpendituros generally. 
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to take over two M's previously occupied by CQDT; production ad 

marketIn. estimates fcr c tton for the 1978/79 campaign are 6,500 and 

61,00tus, spe~tively, VhICh voUl mea 4n estimated increase in 

cotto comissions on the order of $150,0C0. ower 1977. This in t'-

reason "r the decided optlidsu presently observable at ORV. 

Another additiatael source of L ce to 097 vwl. be the rice from 

the Dancoumns polder. W katftg 1,800 tons of the 1,920 tons axpecteL 

by the end of FP3 should m ue. comissions to OV on the order of 

$35,000. This zplains Its enthusiasu about supervising the rehabilita

tion of the polder. 

Ta hort, the financia.l picture for O7 looks bright, and even um 

it is a financially viable institution ithin the framework of a 3 to 

4 year period. 

(1) Whis is based on a estimated increase of hectares in cotton 
from 3,000 to 6,000, mostly as A result of the inr.aased area 
to be covered/marketed by ORT. 



4. !., 1ment -yFerl izer..Surir 1/Credit 

For the 1978/79 caqaelgn, OUV ordered from SCAIR In early 1978 

$187,475 n faro tplmmine and $372,157 in checa, products: 

mount Unit Total•- Vau 

Frt:lizers 1,385 ons - Z62,505
 
Znsecttcldes 69,821 liters 700 L06,249
 
l'unecides 31,310 packets 50 3,403 
Plows 334 56,200 40,806 
fulticultivators 370 94,300 75,850 
Seeders 278 61,600 37,228 
Carts 78 80,000 12,209 
Peanut Plears 199 7,225 3,126 
Varrows 226 34,400. 16,90C. 

$558,276
 

The table below hos that this is a big Jump over previous 

7eazs, du=Ing ubich tma 037 has been operating an frplement-frtilizer 

supply/credit business more on the order of one-half this. amount. 

19731Z74 1974/75 1975176 1976/77 1977/78 

Fertil.zer Ctons) 334 
C$) 

Insecticides (liters) 
($) 

F .gicide(25 grams)
C$) 

492 400 -

-

-

466 
$154,625 

17,726 
$ 38,535 

2,905 
$ 316 

Plow 
Multiclcicators 

58 
20 

55 
236 

87 
225 

72 
72 

Carts 33 60 12 -

Seeders 
Pmups 
Other 

25 
174 

70 

30 
62 
73 

18 
12 
61 

109 
-

91 

Total Cxo.) 380 576 515 354 
$ 63,420
($) 


Seed (not provided by SCAfl) $ 21,900 
$278,796
GRN TOTAL 


iLmos outstanding $5,256 $12,761 $58,937 $130,646 

(frau each cazpeign) 
$216,402Tota- outreandin 

since 70/71 

(Las than IS of the above was purchased o, a cash basis) 



Several tkg ca" be deduced fom the above table: 

comi are typically between 110,000 and(ILI OV' mseifron SCAUS$2300! 

(21 piamnts constitute considerably les than alf of all credit; 

Until 1978, the sale of most iplments and fertilizers was 
staeant, while that for wAlticultivatore had fallen considerably. 

for vater pips, OSV has stopped their sale altogether becauseAs 

of repeyment difficulties. (Since they are by far the most
 

this Is hardly surprising.);expemive Itea, typical.y over $1,000, 

n 1977/78. ORV fa by no mans the(4) Uth alas of only 72 plt 
rather, local blacksmiths are. themajor supplier of this item 

mnajor suppliers. With regard to the other implements, ORl Is the 

sole supplier in the aza; 

low but the nunber of loans(3) inally,, the default rate Is. very 
of payments is bih. Th 1977/78, forrequirtng a rescheduling 

empls, all but $42,280 of che $256,896 in loans should have 

bec= repaid because the only loans exceeding 1-year tarms are 

which totalled $63,420. Acrdingly, onlythose for inpliennts, 
64Z of the loans given in 1977/78 and Which .should have been 

ver. in fact repaid. Loans for 1975/76 shouLdrepaid that year 
fur the 12 water pumps, yet $58,937be total1y repaid except 

the table *hows calely that mostremains unpaid. Nevertheless, 
of these low are eventually paid - only $3,Z56 of the loans 

given in 1973/74 rmains unpaid, and only $12,761 of those given 
this. represents loans forfn 1974/75, and the largcz part of 

water pumps. This coufirm OV's statemnts that it is very race 
on implownt loans other thanfor a farmer to completely default remain outstanding.)the loan for pumps3-5Z ofmotor pumps. (About 

no thanthe default rate appears moreSo, emzuding water pumps, 
1Z, but the number of loans requiring an *xtension is frequently 

a third - hIc!%justif es farmers copmlaints -that longeraver 
terms are neede4. 

is* lw - vn± ge
There are seral reasons why the default rate 

the threat of Impriaonment, and OUT suarvision. In Hau,
pressure, 

jail for refusing to repay a loan. As for fertilizers,
one can be put in 

the O agent st first easure the farmere's iw& and calculate the 

the village stflucture'isneed prior to approving the lom. Moreover, 

on the farmer to repay. While it is the OUV
well-used to bring pressure 


with 4
 
agent who processes a loams, it is the village council. Calong 

So If the village council thinksothe officials) which mst approve It. 

%b. 



a 'tamr is not suffict ntly reliable or does not h"ave the repayment 

capacity, the loan will neaer be approved. Moreover, when loan 

payments are not up-to-date, the OKV agent can request the village 

council to put pressure on Ma to repay. "As a result, there is 

considerable pressure on fatwars to repay. and it is hardly surprising 

that they say they "fear" taking out a loan wh.ch must be repaid after 

reveral. harvests. If a fame'.ls crop In bad, 037 doss not want to 

70t itself In the positOM of rAustng the farmer difficulty. So it 

will typically extend thu loan a year. Theoretf ally, 0EV can send 

SCAM a list of creditors In default, but it haa no. done so to date. 

So numerous loans are extended beyond the agreed term, and as a 

result, except in the cue of vate: pumps, it is extrmely rare for 

OV to receti-e. a letter fro= an agent stating that a farmer refuses 

to repay. 

. rehouses 

The most frequently beard complaint at 01M after lack of trucks 

is lack of waehouses.for storing fertiLizers, insect:icides and imp

laments. The 7 varehouses owned by 0KV have a total space of only 

about 1,000 equare meters. Ywerthealess, OEM pays nothing for vareheuse 

space for several reasons. first, the Federation of Cooperatives, vhici 

Is responsible for purchasing/marketing all cereals (but has no 

responsibility for delivering agricultural supplies-. lenda OV a 

uber of its warehouses free of charge. In angabt, for Instance, 08V 

stores more fertilizers and fplements than anywhere else; yet 0EV itsil 

owns no warehouse space. Second, at the Secteur de Nase (S.B.) level, 

05 uniformly stores it iplements and fertilizers in roud mud huts 

donated by the village. 

http:fame'.ls


V space is storing agiculturalone, of tha. hdmUSU usd fo 

the produce is eastly. kept Iu 
produce beeause it ts not needed 

sasb in £enced-L- 3urrouldigs durtnt the dry season until picked 

truck. hbe fael LUn table shove that Including the wvehousingup by a 

the most warehoustg017 hasto Vaderation,space donated freely by 

Kamgaba and Oulesseboulou 
spaei u Siby foll wed by Bancow-0a, call 

section headquarters except S±by) 

7rtilizerWaerhouse. Space Compred to 
DlvexrieS During_977/78 Cam-.imn 

Fertilizer RequestedWarehouse 
allocatedS~ac (93. m. and 

Tolms
 
2mL OUV owned Uaned Free 

339 /
250
Kauaba-
 12150Karn 
230 l2± 219 .
 

BMcOUMMA 8100 
Narea 83
20Kati 63120
Ouelessebuou 

Siby450
 

39
"
K niagou 37 . 30
Dauikssa 26
25Figuera-Como 
s0Z5Faraba 25 

Sanakoarobeajtola a "19 

50MSandsa 

1,131580
TOTu. 920 

or the Pederation .of Cooperatives 
V irnad free of chare by village 

used; all fertilizers sent:d1rectly to small 
go ce tral warehouse 

village level
 

is insu ficent and Lu those villages, 07 has, tobacco 
3/ ahousespe 

are "sed to stor* f artilizars/mp laents5 
dryfth houses, part of which 



6 . ,,ftiSp ce~ 

PofLIM the lack.f wrshouse apace, OKV'u biest complaint is 

lack of adequate office opea -- in the field and in BDea"k. 0EV 

oms and provides loging for about 1alf of its sector and M agents 

tn thie fild; the rmaider of the sector and ZM agents are reimbursed 

for rent. Where OV provides housing, the typical .arrageent is for 

the OV agent to u se one of ttsa rooms (open to the street) for an 

office. ,n Bancoumana, for ezamle, cmmnd Into a (3m x 3.3m) room 

(part of sector head's house) are 3 desks and cabi.ets for the .ector 

head, the ZER agent, the S.B. agent, the varehouseman, and a secretary. 

la SMby, the ZER and S.B. agents have seperate offices. In Narena, 

one as an office. In Kangaba, the sector hed a an office (3m z 3.3m 

seperate from the main 0EV-oamed office (3m z 5m), 	where the ZER and 

S.B. 	 agents, secretary and varehousa . are located. (There are 2 other 

GRH agencies.) In
offices In the same building, reserved for 2 other 

Ouelessebougou, 08V has to rent office space (%a z 3m) for the sector, 

ZmR and S.B. agents plus varehousman. 

The following table shows the office :,ace used by OEV: 

Office Space (&.g. u.) 

ZE OEV Owmed Rented No, of people 

3nmcomana 10 - 5 
Kangaba 25 	 - 5

L5 	 A:Oualessebougou 
Siby 20 - 3 
Narena 10 - . 2 

eniegoue 15 	 -3 
2Dankassa 	 14-
liguera-onc -	 14 2 

Me rmatnder of the houses rentd by OW agents have no offices 

a such. (in urare, Kourouba and Selsfougou for eample). 



ytl
 
7. Vehicle 

The followtmg table shows that ORV's fleet of operating vehicles 

is ageing: 

4 Me-Ton Trucks (1972) 
4 Pick-Up* (1975) (1974)
 
1 IRmSerower (used for special trips ou.y) (1916)
 
I Peugeot 404 (1973)
 
2 Renault 12 (.977)
 
Z Tractors (1975)
 

OKs annual report regazd.nS the Imp lezmt- fertil.zer supply/ 

credit section forcefully states what is OT"s nuber ona proble 

lack of large trucks to transport the fertilizer and Implenents to 

the Haute, Vallte and bring back a5icultural produce. Ouly 3 of its 

4 five-ton trucks are normay in working order at any given time; so 

ON7's trucking capacity is effectively 15 tow,. 

The demand for trucking capacity comes Ln Deceber th.rough 

Februrr when OEV delivers all of its egricul.tur'ul supplles; it is also 

thetin when all the agricultura. produce purchased by OEV is picked

up In the Haute Valle. Because 03T's flet is so small most of this 

shipping is done by privata t-uckers. The main diatfibution points are 

Kanabs, Siby, Banco,na and Ouelessebougoa. The. f ee of a 1C-ton truck 

to Kangaba is typically *90,000 %-W($195). In a normal marketing 

amnpaign, there are over 1,000 trips, the guat.majority of which 

are made using private trucks contracted by ORV, since OV'x effective 

13-ton cipacity is fsr too smU for the job. -.The total cost to ORV 

ta 19777 vas $ 35,000 for the services of the private truckers. 

finally, two tractors are 'oned by OUt and contracted for $27/ba. 

for plowing - one at Bancouana and, for the first time in 1978, one
 

tractor operator Senerated in 1977
at Kansaba,. The Bancman 

1 

http:regazd.nS


revenues of over $2.000. All of this contract work occurs betyeen 

April and July. The tractor operator says that he cannot 

meet all the demands at this period. in July. the tractor is sent 

to the OEV garage at Bmako for a complete tune-up. 



Role of WOME...
 

A. Agriculture Components of Project
 

Any project -which directs its attention to agricultural activities 

in tha Haute Vallee automatically effects women because of the fact
 

that women play a much more substancial role in agriculture in mali 

than in many societies. Wdh:le men perform much of the work requiring 

great strength, such as plowing, it is the women who do most of the
 

work characterized by very long hours of activity. The man tend
 

to be responsible for preparing the land for planting, weeding and
 

harvsting; the women tend to be responsible for both weeding and 

harvesting as well. Women, however, are not generally the ones who use
 

the work oxen for weeding. And, of course, women are entirely 

responsible for food preparation. The hours of food preparation are 

incredibly long; anything which gobs to reducitng those hours is very
 

much appreciated (including, sometimes, thdt husband's acquisition of 

a second wife, who then shares much of the work).
 

Increased use of work oxen in the Haute Vallee will relieve both man 

and women somewhat in terms of weeding time (typically 20 labor hours
 

per hectare per year); so animal traction will have a beneficial
 

impact in terms of reducing weeding work of both women and man, The 

irrigated rice polder project at Bancoumana will also have threshers 

to reduce from 15 to 3 days per hectare the time spent by both men and 

women in this activity. Most important, because there are fewrice millg 

in,the area, credit will be available for our~hasing rice mil-ls. T , 

.0 



amount of .t. spent in 4l1±pg rice Iincredlble, The milling 

and hulling is all done by pounding; this alone can consume 2 to 4 

hours a day of a woman's time, Precisely for the reason of reducing 

women's time spent In this tedious time consuming task, small rice '.,4 

mills sold on credit are included in the project. 

A. Road Component
 

This component will clearly be of benefit e- avaavna in thia 

project, women and men. 

C. Functional Literacy/Health
 

Where women have to gain the most may be through the functional
 

literacy campaign. At present, half as many women in Mali are literat
 

Pq men. At present, getting women to enrole in functional literacy
 

classes is problematic because most of the teachers are men -- and
 

Malian husbands do not like sending their wives to classes taught by
 

men. This is the case in the project area as well as other areas of
 

Mali. Accordingly, a special effort is being made to assure that wome
 

do participate. In other areas where DNAFLA operates, there are literacy
 

classes specifically for women only and taught by women only, in addition
 

to mixed classes of men and women. This will be duplicated in the
 

functional literacy program, and one of the projett goals is that 50
 

of the 200 new functional literacy centers wiil have courses speciall
 

designed for women only.
 



The health activities to be dirp.cted through the H-Inistry of Health 

and Its existing dispensaries along the Niger River wil be directod at 

ev6?yun wUua.y - men, women and children. 

Henca, the project has been designed with compl te awareness of, 

and concern for, the role of women in the village, agricultural society 

in tha Haute Vallfe, and every aspect of the program will have a beneficial 

impact not only in terms of freeing women frcm some very strenuous 

labor that the men often refuse to do, but, in addition, via the 

functional literacy program, women will be in a stronger position to 

determine themselves the role they wish to play in village societies. 

CP
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"ay 	13, 1978 

REPORT ON THE HAX)TE VhLLEE
 

I. 	INTRODUCTION
 

A. 	Purpose of Inquiry 

As anthropologists liv.ng in naj.i zor over z years, we were asKea to go 

in to the Haute Vallee for about a week to talk with farmers and OHV 

agents at all levels so as to provide some additional information which 

might assist A.I.D. in the scope of 	its planned assistance to nDetation
 

Haute Vallee (0HV). Our inquiry was 	directed to the field str .ture
 

of 	OHV; credit system, traditional and governmental; farmers' need or
 

desire for credit, and their thoughts about the 0EV credit system; the
 

extensiveness of animal use in farming; the need for or feasibility of
 

animal traction training-reasearch centers; OEV's need for buildings; the 

plan for the renovation of the Bancoumana polder and farmers' involvement 

in 	 this plan; the road system; and farme-s general views of the 

usefulness of OHV. 

B. 	Contents
 

1. 	Introduction
 

a. Purpose of Inquiy 	 c. Animal Traction
 

d. 	Roads
b. Contents 

Methods, Locations, Time e. Bancoumana Rice Pold 

a. 	People f. Need'f or Buildings, 

b. 	Places of Interview S. Health
 

h. 	Wage Labor
Findings 


a. 	General services of C i. mills 

b. 	 Credit Summary/Observat ions 

Appendix - Interview Guides 

I 



Intervievi 

As People Interviewed. 

We did all our interviews speaking in French with the civil 

servant, and Malinke with everybody else. 

lie 

1. Local Government Off icials at Cangaba, including the Commandant 
de Carcle.
 

2. 	 Local Admnistrators of OilV on three levels - Chief of Sector, 
Chief of S-ub-Sector (ZER), and Agents of 3ase Sectors (SB) 

at Kangaba, Bancoumana, Kenlegoue, Karan, Nyame and Siby. 

3. 	 Group intervieos with village chief and group of farmers at 
Balanzan, Kofoulate, Karmn, Nyame, Samako, Tabou and Dalakana. 

4. Intervies vith individual farmers, usually in their fields, at 
Samale, Samayana, Kole, Kenieba, Balanzen, Sonmbo, Kangaba, 
Tarawall and Kara. 

5. 	 Drivers of heavy trucks, pick-ups and private cars, including 
6 drivers of Peugeot 404 pick-ups with passengers and truck 
drivers fron Djoliba, Bancoumana and Bamako. 

B. 	 Places of Interviews 

We spent al1. of our field time in the area between the two 

main corth-south roads, Bamako - Siby - ,.arena- Kouremale, and 

Bamako - Bancoumana - Kangaba - Dioulafoundou, and much of the area

between. 



I1. Findings 

A.. General Services of O.H.V. 

OHV provides two (among others) basic services. First, it introduces 

and demonstrates, through its agents, modern farming methods-new seed 

varieties, fertilizers, crop rotation, weed-insect-pest control, use of
 

tools and machinery, animal traction, and production techniques. Second, 

0HV buys the farmers production of these crops, providing for the 

transport right from the farmers' fields. 

Farmers everywhere we visited seemed :o indicate a general 

satisfaction with OHV. Wie found this quite a contrast to our 

the Kita where we majority of farmers were
experience in area felt that a 

Some minor complaints about 0EVdissatisfied with Operation Arachide. 


further on in the report. The main complaint we heardare discribed 

was low government puichase prices. The table below shows how little 

cereals are marketed through official channels:
 

PRODUCE PURCHASED BY GOVERNMENT
 

SECTOR OF KANGABA 

Product 1974-75 75-76 76-77 77-78
 
Millet 159.6 tons 16.2 tons 36.2 tons
 
Peanuts 2000 tons 780 tons 470 tons not yet
 

1128 tons available
Cotton 540 tons 1200 tons 
Tobacco 200 tons 171.4 tons 200 tons 

SECTOR OF BANCOUMANA 

Peanuts 746.6 tons 381.7 ton 
853.6 tons 733.8 ton
Cotton 

231.7 tons 205 tons*
Tobacco, 


* expected purchase, as of April 30, 1978. 

3.q90F 



The gretest complaint concerningprices are those of tobacco. In 

1973/74 the official purchase price of tobacco dropped from %00 F4 per 

lilojram to 300 1M. The quantity of tobacco planted and sold to OV 

dropped innediately, but is now back to the previous level. As for peanuts, 

although the government price has been increasing, the amounts purchased by 

OV have been decreasing because of increasing competition from merchants
 

who are willing sometimes to pay double the official price. Moreover, 

farmers not only increasingly prefer to sell their peanuts in the parallel 

market, but they are willing to contend with police road blocks to try to 

reach the Bamako market.
 

As for cereal prices, very little is presently marketed through off

inial channels. As for the parallel market, while prices are much better,
 

even they are not particularly attractive to the farmers at harvest time 

in years of very good yields. In 1976, merchants' prices were typically 25. 

502 higher at harvest time. But the government pays for transport 

directly from the far=er's field, which eliminates the need for the farmer 

to transport his produce to the nearest large village. So wb the cost 

of transportation is considered, the government's price at harvest time is, 

typically, only slightly higher. Beyond this, since the farmers need for 

cash is greatest at this time, he will sell to OV if the agent is there 

with money. Rovever, if the produce is harvested and ready to sell but the 

government delays in buying it,the farmer will transport the produce to 

Bamako. This, they tell us, is because of cash needs at that time. 

Shortly after the harvest is in,the merchant purchase prices begin to 

rise. They continue to increase until peaking just before the next 

harvest is in. Since government prices remain the ram@9 there is 

an ikcreaslng attraction to the farmer to sell what he can.to 



private merchants even though he may pay the cost of transportation himself. 

Farvers are quite aware of changing market prices. For example, just
 

north of Kangaba we met farmers planting an early crop of peanuts which 

they hope to harvest and get to Bamako when peanut prices are at their 

peak. They told us they will sell the unshelled peanuts at 160 FM per 

kilogram. What is more, they say they will provide less peanuts to the 

kilogram because the moisture content 4f peanuts and shells will be high 

the rainy season will not have ended. This latter fact means that there
 

is no vehicular transport available at that time because all the roads in 

their area are impassable. Thus, they carry their early peanut crop by
 

donkey cart to the river and transport it to Bamako by boat. When we
 

learned this, 1!e began to ask other farmers about it. Many farmers who
 

are fortunate enough to live nerr the river do the same thing, but those 

further away from the Niger River do not. They are aware of the
 

possibilities, but say their roads get so bad that even donkey carts
 

could not transport an early harvest from their villages to the river.
 

B. Credit
 

Besides the demonstration of modern techniques and the purchase of 

crops, OHV also provides credit to the farmers. In traditional society, 

loans are not uncommon. The words for loan and interest (or benefit) are 

Vart of the language. However, we were not able to learn about any 

custom which determines an in.erest rate or amount-of benefit derived by 

the lender. Agreements between individuals - farmers - are based only on 

repayment, in cash or kind, of what is lent. Sometimes there is not even 

a schedule for repayment. So, for example, a loan of 25,000 FM could be 

repaid in one year or five years, depending on the will and resources of 

the borrower. Such loans are often made within the extended family and no 



stiff demands on the borrower can be made. 

A loan agreement between a farmer and a merchant is different. The 

profit and the repayment schedule is determined before the loan is made.
 

There is no fixed interest rates. Rather, the amount of payment which 

exceeds the loan - that is, the effective cost of the loan - is agreed 

upon by the two parties. Our beat estimate is that the minimum interest 

rate on this type of loan is about 10%. The rate of interest depends, of 

course, on the individual's need for the loan and the merchant's willingness 

to make it - in obher words, on market conditions. 

OHV grants credit to selected farmers to buy seed, fertilizer, 

insecticides, and also for larger items - plcws, seeders, spray pumps, carts. 

The OHV credit system works as follows: at the individual village level 

there is a committee composed of the chief, the village council, and some 

farmers. Usually, but not always, the village chief is the head of the
 

-committee. When a village.- wants a major loan - for example, to buy a plow 

this committee decides whether or not the loan should be made. It is 

assumed that the committee members know the applicant, whether he is a good 

farmer and responsible person, and if he will be able to repay the loan. 

Should a farmer be unable to meet his payments, OM.' might demand that 

he sell some of his cattle or scmething eiae of value to get cash for the 

payment. What happens most often, though, is th,t the local committee will 

reco-zmand to OWiV, through its agent at the base sector level, that .he 

payment be postponed until the next harvest. The OHV agent passes the 

recomendation on and it passes through the various level intil it 

finally reaches the S.C.A.E.R. office in Bamako where thn administrators
 

eithereoncur with or reject the village committee recoumendation. 



generally satisfied with tThe farmers we talked with seemed 

system. We found that the village-level com ittees exist and do 

function. Oft-heard complaints about the credit system were that the 

requred one-third down paymentrepayment schedule is too short and that the 

is too high. 

In every interview, we asked farmers for .their thoughts about buying
 

plow oxen on credit. Response to the idea was positive in every 

several cogent points. In Balanzaninstance. The farmers themselves made 

oxen should be
they suggested that even farmers who already Lave plc 

allowed to buy additional oxen on credit. They note that if a man has 

nor the plow are any good
two oxen and one gets sick, noither of the oxen 

to him - at least as far as plowing is concerned. He would not be able 

to borrow another ox from someone because normally everyone is plowing at 

the same time of year.
 

trouble with cattle illnesses.
Kofoulate is a village that has had 

only eight head of cattle inThe villagers said that presently there are 

that buying two oxen on credit was
the entire village. Farmers pointed out 

risky because if the oxen died you lost your down payment plus 
whatever
 

you had already repaid and you were still obliged to pay off 
the balance
 

These men stated that the local veterinary office (in
of the loan. 


Keniegue) would have to provide good service to farmers buying oxen on credit
 

the buyers would not lose their investment.
so 


Farmers in several villages added the price of oxen (2 for 150,000 FM).
 

you have 
to the price of a plow (50,000), saying that if you buy the oxen, 


tjbuy a plow also. It appeared to them to be too expensive, especially
 

necesaary. We poaed the possibility that
if a one-third down payment was 



they might be able to finance 75% of the cost of the oxen and 1002 of the 

cost of the plow and repay the loan over five years. 

- A number of alternatives vere proposed by farmers. In one caoe, it 

wes suggested that the initial down payment be very low and that payments 

increase from year to year during the life of the loan. For example, on 

a 210,000 FM purchase (two oxen, a plow, plus 10,000 financing cost), they 

would put 25,000 FM down and make four payments. The first yoar would be 

35,000 FM, the second 45,000 FM, the third year 50,000 FM, and the last 

year 55,000 FM. Farmers in Niame proposed a seven year repayment schedule. 

Some others suggested that the repayment schedule be more -fleible so in 

a good harvest year they could repay more than would be required. Likewise 

in a year of poor harvest, perhaps they might pay less than the scheduled 

requirement. 

Overall, we found farmers to be very interested in the possibility of 

buying plow oxen with credit assistance from OHV. 

C. Animal Traction 

First, wa wanted to find out, if possible, how; extensively plows and 

oxen are used. The follovil. chart, though its figures are incomplete, 

gives some idea of the ratio of plows to farmers to total populatior., 

The numbers, wit4 the exception of hose for "total cattle", were provided 

by the sector chiefs at Kangaba and Bancoumana and by the Z.E.R. Chief 

at Siby. The "total cattle" numbers we got from.he local elevage offices, 

We do not know how accurate the figures are, but they are moriL recent than 

the government census. Apart from the "total cattle" numbers, the data 

wa* gathered over the past farming season by the OHV agents at the level 

of the secteur en base. 



NO. OF 

AREA 
TOTAL 
POPULATIOI 

FARMERS 
(M&F)* 

TOTAL 
CATTLE 

PLOW 
OXEN r.OWS DONKEYS CARTS 

MULTI-
CULTEUR SEEDERS 

Sector of 
Kangaba 43,254 24,201 23,500 5,161 1,526 212 236 247 88 

ZoE.R. of 
Siby 15,313 ,724 - 2,208 582 178 115 100 161 46 

Sector of 
Bancoumana 2,535 749 507 4Z7 121 

wus'and -female' 



4*
 

The plow ratio is approximately 1 for every 16 farmers in the 

Kangaba sector and 1 for every 32 farmers iu the Siby sub-sector. It 

may be that the more mountainous terain around Siby restricts the use of 

plows. Of this we are not sure. 

We feel these figures are misleading, because they may be interpreted 

to suggest that 3% of the farmers around Siby use plows, 6Z of those around 

Kangaba. If we take a number that we have for the Siby sub-sector, this 

being the number of chefs de famille - 739, and balance this against the 

number of plows - 178, we see that there is a plow for every four families. 

Still, not every family member would have access to the plow, especially 

if the farmer - family mmher was working in a satellite farming hamlet. 

All three areas show about 3 plow oxen for each plow. Our village 

interviews indicated that some farmers have as many as 8 plow oxhu (not 

including other cattle) for their plows. Others who have plows may not 

have any cattle or plow oxen because their oxen have died and have not 

been replaced. Many farmers reported that sickness has decreased the 

numbers of their cattle over the last few years and Konate, the chief of 

sector at Bancoumana, confirmed this'. 

We were told that there are no specialist for training oxen to plow. 

The tradit.4.onal method is to put an untrained steer next to a trained steer. 

Fields are plowed counterclockwise - that is, at the end of a furrow the 

oxen always turn left. The trained ox is always placed to the right 

(as you are walking behind the animals) of the untrained one. This. 

means that as the pair is pulling the plow, the trained ox is walking in 

Ye the furrow made on the last pass, thus helping to ensure that the 

furrows are straight. Usually, in addition to the person guiding the plowv 



someone leads the untrained ox by a rope attached to a ring its nostrion 

The yokes used, usually made by local blacksmiths, are ;ood'with a metal 

ring or eye attached at the rear center. The yoke is bound just behind 

the horns of the ox'ln with simple rope. A chain is attached to the metal 

ring on the yoke, the opposite end of the chain being attached to the 

plow.
 

Farmers told us that how long the training took depended on the ox. 

Some learn in hours, some a few days, some two weeks, and some never. 

If the farmer has other steers and recognizes thrt the one being trained 
may be one of those which will not learn, he will replace it with a less
 

recalcitrant trainee. 
Farmers without this option must continue training
 

the steer he has. 
 This can lead to a problem we have seen several times.
 

The hard-to-train steer balks at the left turns. 
 The chain between plow
 

and 
yoke will scrape across the lower right rear leg of the trainee and
 

eventually can chafe it raw. 
After a few days of plowing, the steer
 

may be put out of action because of the leg problem. However, this is 
not
 

a problem with steers that learn quickly.
 

The OHV agents use another, quite simple, three step method for training
 

single steers. First, the animal is adapted to pulling something heavy, 

perhaps a log, behind it. Second, it is introduced to the noise of the 

plow, and commands. And third, it is attached to and pulls a plow. The 
OV method for training a new steer alongside a trained one is the same
 

as that of the farmers, but presumably more sophisticated. We did not 
personally observe OHV agents training steers, however.
 

The farmers who plow with steers use the animals on all their fields 
if possible, and they are used for all crops - food crops as well as 



the Malin farmer's plowing schedul
cash crops. Like American farmers, 

to plow right after a.rainfall 
is affected by the weather. He wants 

In the Kangaba sector donkeys at
 
when fields are soft but not flooded. 


They are too small to plow,
 
often used for seeding, but not 

for plowing. 


but can easily pull the seeder 
and thus the farmer can conserve 

the energy
 

of the oxen for the plow. 

Donkeys are not used to pull seeders 
in the Lancoumana sector, according 

to the sector chief and the responses 
we got in interviews. They are used 

But we have never seen an ox attached 
to a cart in the 

to pull carts. 


Old Mande.
 
We
 

We feel that the value of plowing 
with oxen is well recognized. 


farmers utilize their oxe.v' wisely, tending to limit their 
think also that 


for, and protected from
and caredare well fed
workday, see that they 

predators.
 

and plow limits 
that lack of money to putchase oxen 

Our opinion is 

OHV area. Everyone's response to out
 
their more extensive use in the 


lack of farmable land was that this
 
about a sufficient amount or

inquiry 


oxen and plows they would
 
Farmers stated that with 

presents no problem. 

the diversity of crops they now 
plant
 

increase crop production as well 
as 


Furthermore, two newly-gurchased, 
untrained steers present no problem.
 

The farmer who has no trained steer 
will simply borrow one from a
 

The training method previously 
described is used,
 

friend or family member. 


The farmer
 
the untrained steer being hooked 

up with the trained one. 


who borrows the trained steer trains 
his two new steers on his own field.
 

His
 
does not pay the owner of the already-trained steer anything. 
H 


see that the borrowed steer is well 
fed and cared
 

responsibility is to 


The owner of the trained steer will 
agree to lend it for the training
 

for. 




of the new -L1 not forget what it has learned. In 
other words, training another steer reinforces its o,' traiding. Thus, 

the lack of an OEV oxan-training research center would not prevent a 
steer from being trained to plow. But, having a center operating along
 

wvi..h the demonstration of improved planting methods 
- ,ht convince
 

farmers that they can also wed with the oxen. Weeding with oxen Is 
not
 

now done; the spacing of plants prevents this. 
 We feel that there may be
 
good reasons why farmers do not presently plant in rows so as 
to allow 
weeding with oxen, but further research clearly needs to be done in this 

area.
 

D., Roads
 

Two fairly heavy rains provided us some first hand knowledge of rainy
 
season road conditions in the OV 
area. 
The night before we left Bamako
 

It rained hard. 
The next morning the 
 section to Bancoumana
 

was heavily flooded. 
The part between Samanko and Samayana was
 

especially bad, short stretches at Katibougou and Farabana being the
 
worst places. At Katibougou three Peugeot 404 pick-ups were stalled out,
 

water having reached and grounded out their distributors.
 

After a second rain, we went south of Kangaba as far as Keniegue. Near
 

Keyla the road was almost impassable.
 

We had interviewed a number of drivers on our trip from Bamako to
 
Kangaba. 
They indicated that the pick-ups could norm.ally make this 
Journey (Bamako-Kangaba, 90 kilometers) in 2-3 hours. On,that day it was 

taking them 5-6 hours. During the months of steady rain it will take them 
2 days. The heavy trucks were not having any difficulty with the water on 
the road but were slowed down by the pick-ups. The pick-up drivers are 

.llit? 
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nov making 3 to 5 round trips per week between Kangaba and Bamako. All 
of, them would increase this If road conditions permicted. 0ther drivers, 
not taking the same routes, said the same thing.
 

Most of the villages we 
visitd between the two main roads (Bamako-
Kouramale, Baako-Dioulafoundou) cut off during theare rainy season. 
Some farmers from Balazan and Keniegue carry early-harvested produce to 
the Niger on their heads to send it by bout to Bamako. At this time of 
the year, thay say, not even donkey carts are of any use.
 

Karan is another village cut off during 
the rains. The villagers'would 
like to market an early peanut harvest and even some vegetables but have 
no access to transportation during the rains.
 

In the town of Dalakana, 
 less than 50 kilometers from Bamako, farmers 
grow tomatoes, onions, and watermelons in addition to their other crops.
They marka- their produce n Bamako but every yeatr some of it rots because 
they cannot get it out quickly enough. 

The sector chief at Kangaba cited the most important roads in
 
his area, west of 
 the Niger River: 

Bamako-Kangaba-Dioulafoundou 
Kangaba-Narena
Kangba-Figuiratomo (across the Niger)
,arena-Kenieba. 
Narena-Karan-Madina 

Of these, only Bamko to Kangaba is passable in the rainy seasot
 
The sector 
chief in Bancoumana listed these roads: 

Bancoumna-Siby 
Bancoumana-Karan 
Djoliba-Kak.le
 
Siby-SandaPA 

,a1 are impassable during the rains; our impression was that simple culverts 

alone might keep some of then open.
(1) All are included in the Proposed road program. 

http:Djoliba-Kak.le


We wanted to' know if the farmers would grow more if their roads were 
improved. We asked what changes would be brought about by better roads. 
The responses were interesting. First, they point out, better roads would 
bring more trucks into the area and increased competition might lower the 
cost of transport. Further, they say the bad roads tear up the vehicles
 
so that the cost of vehicle maintenance keeps transport prices high. 
Farmers feel that better roads would lower maintenance costs and thus lower
 
maintenance costs and thus lower transport costs also. All the village
 
interviews showed 
 that not only would more land be cultivated but o'ther
 
crops would be grown too., If 
 they could market them, vetetables would be 
grown. They mention various melos and early peanuts also. Farmers mention 
that if more trucks would come into the area, they would be less
 
dependent on 0RV vehicles and could 
 seek alternate buyers if they so desired. 
They realize that more transportation would mean more communication and 
comerce which would bena.fit everyone. People say that not only are they 
locked out of the markets during the rainy season, but they cannot buy
 
anything either. We concluded that farmers' second major concern  the
 

first one being weather  is roads and transport.
 

The OHV sector chiefs also were concerned with the roads. Two points 
were made. 
First, the local agents only have bicycles for the most part.
 
If they could buy mobylettes they could cover more ground, but riding
 
bicycles over the terrain in the OV area is difficult. Second, the rains 
effectively cut off comunication between OHV administration, the local 
agents, and the farmers. Even bicycles useless duringare the months 
of heavy rain and the Peugeot pick-ups the administration has ara not much
 
botter. This that if,means for example, a farmer finds worms or 
bettles devastating his crop, insecticide will getno to him. 



E. Bancoumana Rice Polder
 

There are uresently three OHV 
 people 	assigned to the polder. Madou 
Fofana is in charge. There is also a water regulator who takes care of 
pumps and pipes. The third person is a tractor driver, Mamadou Doumbia, 
we found at Samanko preparing to plow a field. Doumbia said the farmers 
do want the polder reworked because it is unlevel and water cannot reach 
all parts of it. Moreover, he states that the farmers are willing to try 
*amew seed varieties and to control the wild grass. 
All the farmers working
 
in the 	polder now apay fixed amount for water. In addition, Doumbia said 
that all the farmers want the tractor to plow their sections and will pay 
the necessary 12,500 FM per hectare. 
Doumbia notes that with only one
 
tractor, OHV cannot 	meet the demand for mechanized plowing. The tractor 
plows for tobacco in the dry season and rice in the rainy season.
 

There is a Commission de Vulgarization already functioning at 
Bancoumana. 
It will regulate the operation, maintenance, fees, anc6uw.eccions 
of fees of the polder. According to the sector chief, the co-,ission is 
working well. The water 	 taxes can be paid in cash or rice and much of the 
tax receipts pays workers to weed the plain.
 

Our impression is that the"polder farmers are willing to accept, indeed
 
4ave already accepted, the conditions set forth by OHV for the renovation 
)f tha plain. According to OHV 	 the problem at this point Is that isi does
 
not have the 
means 	 to provide the necessary services. 

F. 	O.H.V. Need For Buildings 

Since AID is considering providing funds for construction of ne
 
uildings, we askedwere to look into the current situation. In
 
angaba and Bancoumana and probably in the 	other two sectors as well, 

A
 



it Is clear that a number of buildings are needed. 

1. ZKangaba sector - Here, there are seven people work#8 ip a 

.5,X20' office equipped with two desks. There is no warehouse. 

'Presently, OHV is using some space in a C.A.R. storage facility. Two 

structures are used to house all the personnel. These are inad

equate and in poor repair. There is no visitors' facility. However, 

there is a campment in Kangaba. 

The sub-uectors are better off. All except Karan have some cement 

block housing, some stosge space, but limited office space. 

Keniegue is well off in all respects, but Karan has nothing. In this 

latter place, there is a dynamic agent, Dadio Traore, and, if cotton 

production is an indicator, the farmers are highly motivated. The 

specifically asked during our interview that Traore be provided with 

houning and storage space. 

2. Banconamna sector - The sector location itself has a large, but
 

inadequate, warehouse. We saw produce stacked in the open for lack of
 

space ins:Lde. The office is worse than at Kangaba. All personnel work
 

out of one 13'X19' room, again equipped with two desks. The same
 

building has three other rooms used for housing. Three mud round houses
 

have been constructed for additional housing.
 

The sub-sector of Sidy has a large warehouse but is open on the sides.
 

There is at very small office and some housing. The other sub-sectors 

have virtually nothing and need offices, storage facilities, and housing 

We consider It Important that the agents, at least at the sub-sector 

level but probably at the base-leval also, be provided with nice but simple 

4ousing. This may help to ensure that competent and dedicated people 



the rural areas. Also, some oftcScontinue to be attracted to work in 

the sub-sectorand storage, perhaps a combination, should be provided at 

level; As to the need for dormitories for trainees, visitors, or personnel 

there are fine, virtually unused, facilities in both sectors that might 

by OV. First, at Keniegue just south of Kangababe available for use 

the OhV sector chief at Keniegue saidthere is a large CAR fac:Llity that 

at the state farm of Samanko, north of Bancouzmana,is little used. Second, 

of sound physical structures that seemthere also appear to be ia number 

to be little used and might be available to OEV. 

there appears to be a significant.neidIf these are not available, then 

to construct new buildings, especially for office space,and,
 

secondarily, additional storage space.
 

C. Health
 

to medical services thanPeople in the Haute Vallee have better access 

What we wanted was the villagers
parts of the country.other more remote 

their health problems are. The farmers alwaysown thoughts about what 

hazard with malaria coming aidentified onchocerciasis as the worst 

close second. In one village - Samako - tuberculosis (s6jos6oninje 

cited as being the seco'dtranslates as tuberculosis we believe) was 

most serious problem after oncho. 

often heard was that the local pharmacies areA complaint we 

them so the villages maypoorly stocked. Not zucbh can be bought from 

have to go to Bamako in search of medicine. 

area related to health is finding good drinking wa...A problem in the 

Kangaba itself had anIn..the dry season, wells go dry in many places. 

One AID financed well was supplyingacute water problem when we were there. 

that if we wantedCountless people. The caretaker at the campment suggested 



The project should not
to wash ourselves, we should drive to the river. 


neglect this problem.
 

R. 	Wage Labor 

In every village, farmers told us they have difficulty finding young 

men to work as wage-laborers. What causes the difficulty is not clear. 

men leave the village to go to Bamako orOn* reason may be that some young 

the Ivory Coast looking for work. But leaving one's village to go off for
 

an old 	custom and not motivated by economics alone. A2-3 years is 

second 	reason may be that most people are occupied in their own fields
 

during the farming season and cannot work for someone else. We think 

that a third possibility is the most likely reason - the daily wage is 

too low.
 

the dry and 250-A laborer is paid 200-250 FM plus food during season 


300 FM plus food during the farming season. Another plan is that a
 

laborer works three days a week in his employer's field and can work in
 

He receives all his food from the employerhis own the other four days. 


but no money. Under this plan, the worker gets fed and can atill plant
 

and harvest a crop of his own.
 

I. 	Grain Mills
 

We asked about rice mills, the idea being that ORV might be able to
 

extend 	credit for their purchase. We posed the possibility to villagers
 

and were surprised at the very positive responses. Peopla expressed much
 

to reduce the labor load of women.interest in being able 

We learned of only 5 power-operated mills in two sectors: there are. 

3 in Bancoumana, all of which are heavily patronized, according to the
 

Zctor 	chief; in the Kangaba sector, there is a broken-down mill in 

Kangaba itself, and one other operating in Narena. 



IV. S-mary/Observatio"
 

Operation Haute Vallee already has a good infrastructure which can help 

We were impressed by the attitudemake an AID-supported project a success. 

of the OEV personnel we met, end part.ct2.arly the aeents in remote villages 

who have no decent housing or other provi;AIons for transport or persona] 

comfort. The number of agents in p! ice p-era -d1equate but their effectiveness 

would be enhanced by some means ol' transport, especially mobylettes.
 

It is clear that some new buildings are needed and should be 
constructed.
 

The credit system, with participation of the local village committees, 
seems
 

Credit should be
 to be working and its structure ought to be retained as is. 


However,

expanded to allow financin5 for the purchase of oxen and mills. 


the required down payment should be lowered and the time for 
repayment extended.
 

Improved veterinary servLce must be part and parcel of the expanded 
credit
 

system to ensure that oxen buyers do not lose their investment.
 

Road improvement 'a vary important. We believe that this should be an 

You might consider usingimportant aspect of the project from its outset. 


some teams of Peace Corps Volunteers whose jobs could be multi-purpose.-
Fo
 

example, with vehicular and other material support from AID , P.C.V.'s
 

could quickly install the bolt-together type of culvert. These would help
 

keep interior roads open and the Public Works Department could concentrate
 

Our short time in the area tells us that villagers woul
 on the main roads. 


Volunteers could also assist
likely contribute their labor to this effort. 


traction prog&4LUD.with improving wells and with animel 

Road improvements, we feel, will lead to increaped crop production, 
wVI.i 

4 ^v
 
give villagers better access to medical facilities, will facilitate collabor

°

between OBV and the farmers, and may attract more vehiclesand &mmunication 


to the area, thereby offering alternative markets to the farmers and perhapt
 



lowering transport costs. 

If AID is going to provide support for road-improvement equipment, it 

s*fould also consider financial support for supplementing the number of 

tractors OhV has. In the Kangaba and Bancoumana sectors there are exactly 

two tractors. The one in the Bancoumana sector is 6-7 years old, has had one
 

set of rings, and smokes enough now to be ready for a second set. These tract(
 

In terms of priorities
cannot fulfill the demands already being made on them. 


we put improved roads and expended credit first. As for animal traction,
 

we think it is possible that welL-informed 0HV agents could work with
 

individuals or groups of farmers and their oxen in their own fields to 

demonstrate the more efficient methods of animal and equipment use learned at
 

In other words, 0HV should not work solely out of the centers.
the centers. 


As for the polder, the conditions asked of the Bancoumana polder farmers
 

do not appear to be unreasonable. Moreover, the farmers seem to have
 

agreed to them. The polder commission ought to buffer the problems that
 

arise and peer pressure should be effective in resolving such froblems.
 

Finally, we think that AID support for this project will be a tremendous
 

help to the people of the Haute Vallee.
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Annex C, 

Ithnolraphic Background 

6f the Haute Vallte 

Ethnic Groups 

Four ethnic groups, defined primarily by language differences, occupy 

the Haute Vallfe: Malinke (Mandizgo), Bambara, Somones and Peulh (Fulani).. 

The Malnke comprise the wmajority (an estimated 60%), with the Bambara, 

divided into the Bambara proper (213 rds) and the Somonos (1/3 rd), 6aking 

up the remainder excepting for a small percentage of Fulani (1%). The
 

languages belong to the Mande sub-family of the NigriticKalinke and Bambara 

the Haute Vaie speak understandStock. The.vast majority of people in or 

the Bambara dialect spoken in the Bamako-Segou areas; so communication
 

is not problematic. The Malinke and Bambara are closely related and share
 

although the Samono are a common culture. Both groups tend to be pagan, 


Moslems. 0HV works primarily with the Halinke-Bambara peoples and to only
 

and Eambafa villages andwith the Malinke 

a minor extent with the Somonos, because they are fishermen and live in 

their own villages on the Niger River. The Peulh, however, live together 

in the same tend their livestock. 

The total population in the Haute Vallfe is estimated at about 211,000. 

The Communities 

The Malinke and Bambara live in compact permanent vilages or towns, 

a
arlier fortified by encircling palisades. The prevailint house type is 

round hut with cylindrical walls of mud covered sun-dried brick and a 

are grouped in circular compounds (du)
coucal roof of thatch. The huts 

around a courtyard containing animal pens and houses. The huts are linktu 



by mud walls which enclose lavatory facilities consisting of a hold-in-the

ground Cwith cover). A cluster of small thin huts encircles the compound. 

These are granaries. Nearby is a square-dug well extending to water some 

5-10 meters below the surface. Frequently, the huts of descendants of 

formar slaves will cluster nearby the compound. The various kinds of 

comnunities are made up of such compounds with market and shop areas, 

administrative and government buildings including soldiers, barracks, 

schools, dispensaries and other specialized structures Nmosques, soccer 

fields) depending on the size of ;he.comunity. 

There are three sizes of communities. The small cities or large towni 

like Kangab&, Kati, Sibi, Ouelessebougou have from 2,500 to about 5,000 

inhabitants. Many towns have from one to two thousand inhabitants. There 

are a large number of villages surrounding such towns with from 100-1,000 

inhabitants. 

Each village is controlled by a village chief who exercises priestly 

functions such as sacrificing to ancestral spirits. With the aid of a council 

of family heads they handle local administrative an.d judicial mat:tars. 

Villages are grouped into districts with prTiest-chiefs similar to those of 

the individual village. Until recently also, slavery was universal and 

debt slavery widespread. In addition, there are endogamous castes,
 

including smiths, leatherworkers, other artisans, fishermen and ariots
 

who function as musicians, bards and genealogists.
 

Kinship Pattern 

Thfe Malinka/Bambara practice a general polygyny. For a rich man, 5 or 

moil ives is not uncomo, but most can cannot afford more than 2 or 3 

vives at the most. The first wife Is the head wife with superior status 



'It"
 

over the ensuing .co-'va, yrralge regularly involves a bride-price. 

The mm,-Iu bride-price is about 20,000 MaLtan rancs ($4.1 whJch can be 

,a very significant sum of wey for any family. The married sons typically 

the father's brotherstake up residence vith their Father forming along with 

an extended family, 

consists of the father's offspring, the rives of
The extended family 

in all two or three gener
his descendents and their offspring, comprising 

to their own conjugal and
His wives continue to belong ultimatelyations. 

'AL! families
All typically live in the same compound.
extended family. 


About half the members
number over about 50 people.
vary in size but seldom 

In the Haute Vallfe, women of the family are economically active people. 


and children do much of the weeding and work at 
harvest time,
 

Age-grades (ton)
 

Most male and female inhabitants join organizations 
called "tons"
 

The tons cut across family and
 based on the age and sex of its members. 


head chosen from among the
 caste lines and are controlled by an elected 

These age-grade societies are well organized and disciplines 
and 

members. 


These ton provide much of the agricultural manpower
 are also hierarchical. 


The requesting land-controller
 needed for the heavy work in the field. 


All of this mouey is
 
pays each member 250-300 Mali francs .plus lunch. 


turned over to the ton treasurer and kept for 
an annual village celebration
 

paid for by the ton. Other activities of the ton include: brush 
fire
 

control, maintenance of public places, policing 
of markets, repair of
 

public buildings, guarding of mango trees 
and construction of village schools
 



while the extended fauily is responsible for the basic farming of 

their landt they sometimes call on the tons during peak labor requirement 

ilies lackingperiods iu the fields, They also provide basic aid to fa 

sufficient manpovar. Refusal to participate in collective work without 

a good excuse could result eventually in exclusion from the society or 

find of kola nuts. Even tardiness in attendance sometimes resultsa heavy 

organized by the national
in small fines. in the 1960's the ton were 
to generate national identtty andpolitical part7 into ali-ton and used 

pride. They farmed collective fields of the communities and performed 

other vital tasks. Today, the ton treasurer saves most of the money earnet 

and then throws a week-long festival for the town with all activities and 

menfood gratis to all villagers. This is so popular that many young 

to the Ivory Coast to enjoy thesometimes postpone their yearly trips 

festivities.
 

Land Tenure
 

all land belonged to the king who apportioned itsIn earlier times 

use to local satraps and community chiefs who adjudicated its use in perpe, 

tuity to family heads of the commuities. Today local government still 

rests on a special supernatural relationship between the land of a 

community and the lineage which first settled it. The village chief, who 

invariably belongs to the founding family, controls the land, at least in 

theory, and it is parceled out in collective unsufuct among the various 

whose in turn controls his portion.awta.nded families head 

C4r% 
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Land users have sold rights to the use of the land. but &aunot sell 

It. Once the land Is assigned, howve'r, the heads of the extended 

families can reassign it to their descendants. Typically, the old 

father will go with the son to the village chief who is informed 	of the 

bestowal of land. The chief usually agrees, but there is no paper trans

action or other recording. Theoretically all men can claim land 	 if it is 

notnot in use, and strangers are not barred from using land that is 

assigned (with the payment of a token sum or proportion of the prodqce), 

but the father usually makes the claim for the land and. this follows 

hierarchical lines. 

Social Classes
 

There are three social classes in Haute Vallfe society: Cl) noble 

families, (2) people of caste, and (3) descendants of slaves. 

These families attach themselves to the historical
Noble families. 


and mythical origin of their communities. While many of the political and 

social prerogatives of this group have been lost today, they still have 

privaleged powers in relationship to land tenure and dealing with other 

segments of the population. For example, lands in irrigatlion projects 

are typically assigned to families on the basis of their genealogical
 

affiliation.
 

People of Caste. In the Intermediate stratrum of the society are the
 

They often live under
blacksmiths, leatheruorkars and ariots (musicians). 


Many pursue agriculture
the protection and as part of the noble families. 


of the area while still retaining their traditional labor
asio other farmers 

important for their recitation, from memory, of''specialities. Griots are 


A
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Descendants of Slaves, Until.recently, slavery vas universal and 

debt slavezy was widespread. Slaves born into a household usually enjoyed 

a preferred status as compared v±Yh those acquired by purchase,. and after 

three or. four generations they became freeman. Slaves freed in the past 

have gradually built up villages around the hamlets where they used to 

cultivate their master's land. But they seldom acquire prominence in 

village affairs. 

Farming Methods
 

The farmers of the Haute Vallde are primarily horticulturalists 

utilizing hand tools and, when they can afford it, animal traction. There 

is more use of oxen and plow for cultivation in the softer soils of tMe 

river valley than in the hills. 

A typical family farm is 12 hectares. Four hectares will be in cultiv
 

ation at any one time and 8 hectares will be fallow. The fertility of the 

soil is depleted in form 3 to 8 years after which it must be allowed to lie 

fallow from 3 to 25 years. Crops are rotated to allow maxImum use of the 

nutrients in the soil. Sorghum will be planted the first year, millet or 

fonio the second. The third year the field may be left fallow. Land is 

plentiful but the trend is to fallow land use in the area assigned to the 

family. Intercropping is frequent with cowpeas, green beans, gourds,,. 

potatoes, and the like placed between the cereal plants. 

The annual growing season is as follows: 

April-may 	 After the rain has been absorbed by the soil, the 
grass in rwoved by the dab& (hoe). This forms a 
compost, and small wounds 70 ca. wide, and 30 cm. 
high are made with the long-handled hoe. About 



16,000 such mounds are to be found in one 
hectare, yt thay cover only about 1/3 of the 
area of the field. The succeeding years utilize 
the remaining space for additional millet/sorghum 
mounds. The mounds contain grass cut from the
 
surface, and 4-5 seeds are put into each mound.
 

:July-October 	 The fields are weeded twice a season taking
 
15-20 days per hectare. During the growing
 
saason children with strings of cans, sling
 
shots and vigor attempt to keep the birds, which
 
feed on the crops, at bay. Mound-making goes
 
on continuously. The farmers use a stroke which
 
cuts the weeds and forms the mound at the same
 
time. Compost mounds made during the dry season
 
are ready for the net seaons's planting.
 

,October-February 	This is harvest tine with the early variety
 
being cut 0ctober-December, and the late variety
 
January-February. The.ripe plants are cut with a
 
knife and gathered by women in large baskets.
 
The rate of cutting is 3/100 of a hectare/hour/
 
person.
 

Religion
 

Magical forces play a significant role in the view of the Malian farmer,
 

The tenets of Islam have been superimposed, rather loosely and with local
 

interpretations, on 	a strong animistic base. This pagan religion consists of 

a multiplicity of spirits which control, with greater or lesser force, nature
 

and man. Ininimate objects, especially anthropomorphic carvings of wood and
 

stone (fetishes), may be imbued with a spirit of greater or lesser power
 

in one or a number 	of fields. Such fetishes may belong to individuals or to 

priest-like groups 	who attend to the functions of the spirit. 
The spirits az
 

often manifested as "dancing masks" which appear in public to amuse and
 

harass the villagers at festival times.
 

the bad spirits are 	used to cast spells causing iiiness ana msrortune..
 

Thelsorcerers carrying out the black magic are highly feared. 
They are
 

constantly fought by curers who also cast spells.
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Today mosques Are found $A the larger towns and villages. The big 

farmers of the noble families are frequently participants in -theMoslem 

religion, but they continue to bei~eve in and practice the pagan
 

religion. The marabour, or Islamic holy men, are teachers in the mosques
 

and also practice the casting and curing of spells for a fee.
 

Traditional edical System
 

While a substantial part of the traditional medical system 
deals with
 

supernatural forces-and the casting of spells, the diagnosis 
and cure of
 

the illness, as discussed above, there is an extensive 
pharmacopoeia which
 

This is the medicine
is generally known to the farmers and their families. 


The

consisting of ldaves from trees, roots and portions of the 

bark. 


older women of the family often dispense these as home 
remedies. Such
 

women are also the midwives.
 

A popular medical specialist is the bone setter who is frequently 
con

sidered superior to modern practicioners in his skill 
in setting fractures.
 

The traditional medicine is usually that which is first 
used in cases of
 

sickness. 
It is considerably cheaper than the modern 
remedies and, apparently,
 

some tia effective.
 

Changing Patterns of Agricultural Production
 

Farm life in the Haute Vallde is by no means static. 
Tractors&araenow 

A 500 kg cart has not lost out in preferan 
seen frequently along the river. 


to one twice that size. Forgerons are prevelant in the area selling their.l
 

owplows at rates significantly below the government's, but the quality 
is..
 

as 
inferior though maybe improving. Farmers try to plant their crops early 



A possible with an eye toward* tha Bamako market, Land tenure, workin 

methods, and family structures are particularly affected by all modernization
 

which began with the introduction of the cash economy during the last
 

decades of the colonial period. Up until this time the traditional pattern
 

was that of barter exchange between agriculturalists (Bambara and Malinke), 

cattlemen CFulani) and fishermen (Somono). This barter sysem was still 

strong until the drought of the Sahel in 1973, at which time more than 

half of the agricultural production fell to the drought.. While the old 

system continues (on a cash basis), each group is more willing to practice 

the production methods of the other as a hedge against starvation in any 

ensuing drought. Some Fulani and Somono are practicing agriculture, and 

the many agriculturalists are increasing their herds.
 

Traditionally, agricultural production involving the collective efforts
 

of the extended families and the village ton were tied to storage facilitie5
 

restrictions of the barter economy. Now with the cash economy wealth is 

accumulated independently of crop storage. Money is spent on kerosene lamps, 

steel plows, bicycles, clothes, corrugated iron and the like. Young men 

typically farm several days a week on their own to get money for their
 

desired purchases, including brides, whose dowries were no longer necessari.:
 

paid in cattle. 

auThe cohesiveness of the extended family remains but slightly,less so 

younger eebers migrate to the cities, With education, the youth are'less 

dependent on their families and the old agricultural systeu. This resultu 

Iu mnpowaer shortages at peak labor demand periods. Many farmers rely on 

once was. So mostpai ton labor, but it is not so easy to find as it 

village production activities must continue to rely mostly on labor from the 

eended family.
 



Conclueaona 

T4 society and culture of the people of the Haute Vallde area are 

changing. The finpact of Bamako and western culture appears to be a cause 

of this change. Conditions, such as the roads, remain bad, but hopes are 

being zaised, esrpecially with the extension of education and functional 

literacy progrus. While the OHV organization is seeking to improve con

ditions, the traditional culture still forms the matrix within which it 

must operate If it is to be successful. It is therefore obligatory 'that 

in the course of introducing innovations that the village.and family
 

potential for development not be stiffled or discarded. 
Indeed, they are 

a positive benefit in providing an existing structure through which OHV 

can operate. It is especally important for the OH to be continuously 

aware of the impact of its inovations on the core of community life 

and its institutions. So this is why an anthropologist is needed, and 

planned, for the project during several short-term periods of the project-. 
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INITIAL ENVIRONMENTAL EXAMINATION
 

Operation Haute Vallee
 

Project Overview 

This is an ambitious integrated rural development project which will
 
ultimately affect a large number of people living in a rather extensive 
area. Overall responsibility for the development of the area was given
 
by the GOM fourteen years ago to a legally constituted entity called 
the Operation Haute Vallee, AID assistance to the Operation is contem
plated to occur in a phased manner. In the initial period, this will 
consist of the rehabilitation of an existing irrigated polder, the 
improvement of some 315 kilometers of tracks to a minimum all weather
 
usability state, a credit component, a health component, animal traction
 
training, and assistance of an institution building nature to the
 
Operation as such. The design concept is one of evolution. The
 
eventual dimensions the project may assume are not now all known in any
 
sense. It is expected that planning for the future will proceed from and
 
with initial and subsequent interventions. It is intended that vario',s
 
experts will be put in place, among other things, for just this purpose. 
By interacting with Malian counterparts and farmers and by observations 
of what the needs are and what succeeds, the future directions and 
evolution of project activities will emerge over time in a dynamic sense 

The Setting
 

2
The project area covers about 13,800 km . It lies mostly SSW of Bamako 
on both sides of the Niger River and extends to the Guinea border on 
the Southwest. On the west or left bank of the river, upstream from 
Bamako, it includes the catchment from the border; part of the Baoule
 
catchment south of the Kenyebaoule forest reserve, anid the district of 
Kati north of Bamako. On the east or right bank of the river, the area 
extends from the border to the Bamako-Bougouni road (which goes to the 
Ivory Coast). On the south it extends to the limits of the Kangaba and 
Bamako Districts. ilne area also stretches north of Bamako to a strip 
formed by the flood plain of the Niger between Baguineda and Katibougou. 
Although Bamako falls geographically within the area, the city, its 
environs, and the State Farm at Baguineda are excluded. 

The Niger River flows through the project area from the southwest to 
the northeast. On the left bank, a plain, bisected by-humerous non
perennial streams, slopes gently from the escarpment of the Mandingue 
Plateau to the river. On the right bank, low hills terminating in a 
well defined terrace above the flood plain, provide a much more marked 
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relief. Two major perennial tributaries of the Niger, the Sankarani and
 
the Fie, intersect this plateau.
 

The Niger flood plain in the area varies around 5 km inwidth,
 

The ,1imate inHaute Vallee ischaracterized by well defined wet and dry
 
seasons. Annual average rainfall is good. Itranges from 1300 mm inthe
 
south to about 1000 nm inthe north. The rainy season is from mid-April
 
to mid-October. Average annual temperature ishot, about 29 degrees
 
centigrade, ranjing from a low of around 170C in December/January to 390C
 
inApril. Relative humidity ranges from 97% in August/September to 12%
 
in February w!th an annual average of 51%. Average annual evaporation is 
about 2050 m, the maximum being around 300 mm inApril. 

Soils in the areas are loamy clay, modestly porous and quite fertile'.
 
Crop yields can be reasonable even without the use of fertilizers.
 

Haute Vallee's population totals about 211,000 (excluding Bamako pop.
 
500,000 +) with 45% on the left bank, 25% on the right bank and 30% in
 
th Kati area north of Bamako. Population density is low, averaging 15/
 
k. About 94% of the people are farners and they live inover 200 rural
 
villages and several small towns.
 

Social structures range from small nuclear families averaging 9 members
 
(41%), to medium sized groups averaging 15 members (45%), to a few very
 
large extended families with up to 50 members (14%)
 

There isabout 5000 km2 of land inthe area suitable for agriculture.
 
Presently 2000 km2 are cultivated, but only about 1/3 iscropped ina
 
season, the remainder lying fallow. Approximately 36 km2 isirrigated.
 

Land for agriculture is not in short supply, but there isno individual
 
land ownership. Land use is allocated to families by traditional
 
authorities. Medium and smaller farm families have about 12 hectares of
 
which about 1/3 is cultivated at any one time. Food crops generally are
 
rice, millet, sorghum and maize and constitute about 75% of production;
 
cash crops consisting of mainly peanuts, but also some cotton and tobacco,
 
account for about 22%; vegetable production is 2-3%.
 

Between 1946 and 1962 a number of flood plains covering about 3600 ha. 
were daveloped for single crop irrigated rice production. These polders 
were formed by building dikes permitting controlled flooding and pro
viding protection against Niger floods.
 

Generally speaking, the irrigation and controlled flooding schemes have
 
not been as successful as might have been expected. This is because of 



inadequacies in design and construction, fields not level and to9 large, 
poor water distribution and unsatisfactory drainage provisions. Additional
ly, there has been a lack of maintenance and an inf!station of yield
reducing wild rice which the small farmer does not have the means to 
eliminate. The result is that only two polders are presently used for in
tensive irrigated cultivaton-Krina (200 ha.) which produces floating rice 
and Bancoumana (650 ha.) producing paddy. Not all of Bancoumana is 
culti vated. 

Draft animals are rather extensively used, it being estimated that.20% of 
farm families take advantage of this kind of energy in doing their work. 
Total equipment is estimated at 2,500 pairs of draft oxen, 2000 plows, 
200 multicultivators, 400 harrows, and 800 wheel carts. 

Livestock production is rather widely practiced. There are at present an 
estimated 74,000 cattle, 24,000 sheep and goats, and 300,000 poultry. 
The cattle are mainly of the N'Dana breed which is well adapted to the 
environment and is tolerant to trypanosomiasis. Animal diseases are a 
major constraint to livestock. They include rinderpest, CBPP, blackleg,
 
pasteurellosiso trypanosomiasis, helminthiasis, and coccidosis. Mortality 
is about 35% for calves, 10 %for young animals and 30% for adults. Most 
livestock production isconsumed where grown. About 10% ismarketed in
 
Bamako.
 

Human health problens are severe in Haute Vallee, as well as everywhere 
else along the Niger. Onchocerciasis is possibly the worst of these as 
it is widespread and leads to blindness. Malaria and schistosomiasis 
are also endemic and widespread. Trypanosomiasis ispresent. Guinea
 
worm, intestinal amoeba, and other diseases related to drinking water 
and lack of sanitation cause serious morbidity.
 

The existing main all-weather road network has a total of about 230 kms. 
The most important road is a 120 km section which goes SW from Bamako to 
Guinea and passes through the towns of Sibi., Narena, and Kouremale. An 
89 km section along the edge of the flood plain on the left bank of the 
Niger connects Bamako to Kongaba. These two left bank N-S roads are 
linked by a 21 km road between Sibi and Bancoumona. On the right bank 
of the river, the eastern boundary of the area is marked by the main road 
leading south from Bamako to Bougouni and on to the Ivory Coast. 

The above described network is linked to a number of tracks which provide 
dry season vehicular access to most of the project 3re'. These tracks 
are maintained by the rural villagers. They are generally impassable for 
vehicles in the wet season due to lack of surfacing, poor drainage -and
 
difficult stream crossings. 

3;
 



ProJect Description as Concerns the Environment
 

ancoumana Polder Rehabilitation
 

The Bancoumana irrigated polder was developed along with seven other
 
polders inHaute Vallee inthe mid-1960's. Itincorporates an area of
 
approximately 640 hectart.. of land, of which about 540 ha could be
 
Irrigated by the present system. Its source of water isa non-perennial
 
tributary of the Niger called the Koba. The east side of the polder
 
lies at the edge of the Niger flood plain. The polder is protected from
 
the flood waters of the Niger by a perimeter dike. Water supply to the
 
polder isby gravity feed. The amount of water allowed onto the polder
 
and to the paddy fields is controlled by a system of main canals,
 
control gates, lateral canals, and bunds. Water moving through the
 
system isin part absorbed into the soil and inpart circulated to the.
 
Niger via drainage canals. The system is characterized by the continued
 
presence of water on the growing crop for much of the growing season.
 

The polder was from the beginning never properly constructed. Adequate
 
leveling and terracing was not accomplished. Inaddition, there has
 
been no routine or regular maintenance for a number of years, possibly
 
since construction. The only attention of this kind observed isthat of
 
a local nature carried out by some farmers to improve water flows in
 
their own immediate laterals. The most seriously neglected part of the
 
system is the drainage which has now become almost non-functional due to
 
vegetative growth choking the drainage ways. The canals and laterals
 
generally need cleaning and removal of weeds. Some turnout gates are
 
clogged and need attention. The headworks dam on the Koba River needs
 
some masonry work, as does the main canal intake gate and also some of
 
the checks. The earth embankments of the canals, laterals and dikes
 
have been eroded in varying degrees and in some places scarcely exist
 
any longer. A great need exists to remove silt, brush, weed growth, and
 
reshape the channels of the earth canals and laterals to the required
 
size to allow water to flow freely and smoothly.
 

The rehabilitation of the polder is a major component of the initial years
 
of the Haute Vallee project. Inaddition, its cultivatable area will be
 
extended by one hundred hectares, and the level of the perimeter dike
 
raised uniformly to 20 an above the highest estimated 100 year Niger 
flood level. Deep plowing will be executed to eliminate the in-depth
 
infe'tatlon of yeild-reducing wild rice. The project further provides for
 
the installatlun of an effective operations and maintenance program wherein
 
water user organizations will be formed and lead farmers trained inthe
 
qanagernent and maintenance of the system. Expatriate expertise will be
 
tred to advise OHV and the farmers inefficient methods of water management
 



and improved Irrigated rice cultivation. 

Use of the polder land is allocated to families on '.he basis ol' one 
hectare per working famly member. There are presently 160 faro
families cultivating abcut 540 hectares, for an average of about 3 1/3 ha. 
per family. Use rights to the polder land are based upon a written 
agreement between the farmer and the OHV in which the farmer agrees to 
certain conditions in order to have the land. One of these, up to now, 
has been an annual payment of 50 kilos of rice per ha. Others include 
obligations in respect of the maintenance of the polder. 

Environmental Considerations on Bancoumana Polder 

Environmental health, salinization of agricultural land resulting 
irrigation and adverse effects on water quality, either ground or surface, 
resulting from the use of chemical fertilizers and pesticides, are the
 
three possibilities for environmental impacts that are identified for 
scrutiny in connection with the rehabilitation of the Bancoumana Polder.
 

The first thing to note in this analysis is that the project is concerned 
with an irrigation scheme that has been inexistence and in operation for
 
some 14 years. As such, there have b,-1, and there would continue to be
 
in the absence of the project, opportuti,,ies for increasing the incidence
 
of such water vector borne diseases as malaria and schistosomiasis.
 
Equally soil salinization and adverse water quality impacts could occur
 
without the project.
 

A continuation of the operation of the polder in its present condition of 
disrepair and lack of management, though, could also easily result In 
increasingly significant adverse impacts of the kind noted, particularly 
environmental health impacts. Presently the canals and drainage ditches 
are over grown with weeds, there has been a considerable amount of 
siltation and water flows are reduced to almost stagnation levels. These 
conditions provide an ideal habitat for the growth of the malaria 
mosquito and the schistosomiasis vector, the Bulinus snail. Both of 
these diseases are endemic and severe in the polder area. 

Rehabilitation and efficient management of the polder, as is contemplated 
by the project, should greatly diminish the attractiveness of the polder 
waters as a habitat for these vectors. A major focus -for the project will
 
be the cleaning of weeds and debris from the canals and the maintenance of 
this improved condition. If the canals are kept free of weeds and the 
water allowed to move at a normal pace through them, it is unlikely-that 
any significant populations of either mosquito larvae or snails will 
occur. 
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In addition to the foregoing, the project also includes a component of 
health education and sanitation which can be expected to have some 

-beneficial impacts on the incidence of schistosomiasis. If the farmers 
and other people in the area could be lead to understand the linkage
between using the polder ditches as latrines and the spread of the
.disease, they might lessen this practice.
 

Insummary, in respect of environmental health and the occurrence of
 
schistosomiasis and malaria, the polder rehabilitation will not result 
in*any degradation of the conditions already present, and can expect to
 
provide some modest benefits. 

Concerning possible land salinization impacts, the polder, again, has 
been in operation for 14 years, and there has been no significant build-up
of salt in the soil. Land fertility is good and soil and water samples 
tests for salt content indicate that salinization has not been and should 
not be a problem in the future. As a further protection in this respect,
better water and irrigated land management techniques to be provided by 
the project, such as better drainage and ample water for leaching, should
 
diminish even further this consideration.
 

Concerning chemical fertilizers, especially the nitrogen they contain, 
these may, either through leaching to ground water or dissolving and 
draining off into the Niger, affect the nitrogen/and or nutrient levels 
in the receiving waters. Phosphorous and potassium tend generally, to 
fix themselves to the soil constituents and stay put. But such fixation 
can occur also in respect of nitrogen ifthe material is plowed into the 
ground prior to flooding and seeding. On the other hand, side dressing 
of fertilizer after the plant has begun to grow will result in a consider
able leaching or movement of nitrogen into both the drain water circulated 
to the Niger and into ground water. Deleterious effects on the quality of 
both of these waters can be a possible consequence that should be avoided.
 

ThM present balance of nutrients in the Niger and its capacity to absorb
 
additional quantities, is not very well known. There are, though, many
 
agricultural activities and projects planned fLr the river system. The 
use of fertilizer on these projects will undoubtedly grow and it is 
entirely possible ifthe issue is inadequately considered, that there 
will be a point sometime inthe future where the ecological balance of 
the river may be seriously upset. Results,among others, can be significant
increases in the growth of weeds (such as the water hyacinth which has 
become such a problem in East Africa) consequent decreases in photosynthe
sis and in the supply of oxygen in the water and a diminution in fish 
and other similar life populations in the river system. 



Significant amounts of nitrogen in the form of nitrites in ground water 
supplies used for drinking can also have a debilitating effect on infants
 
and small children. The condition that can result is called methaemoglo
vlnaemia.
 

As mentioned earlier, though, appropriate cultivation and fertilizer use 
practices can reduce the dangers of water quality degradation to low and
 
not significant levels. The project intends to attach a great deal of
 
importance to the matter and consequently, fertilizer use should not
 
constitute a significant environmental problem.
 

Pesticides will probably be used in the proj ,;,Persistent chemical 
pesticides can have seriously deleterious effects or the ecology of the 
project area as well as on the ground water and the entire drainage basin 
of the Niger. AID's present pesticide regulations provide that prior to 
the funding and/or use of pesticides in a project in which AID is 
participating, a separate IEE constituting a risk-benefit analysis, will 
be completed and a separate formal environmental Threshold Decision be 
taken prior to proceeding to using pesticides. Aspects to be considered 
inthe risk-benefit analysis include, inter alia, the EPA status of the 
pesticide and whether it is to be for a same or similar use as the EPA 
approved label, and the extent to which the country has considered and 
ispursuing policies of integrated or alternative practices for 
managing pests. 

Road and Track Improvements
 

The vehicular movement of people and things into and out of most of 
the Haute Vallee is greatly limited or essentially non existent during
the wet flood season from around mid-June to the end of October. There 
are, however, all-weather trunk roads serving the area - one going SW 
from Bamako to the Guinea border serving the left bank of the valley area 
and the other going south of Bamako on the right bank of the river towards 
the Ivory Coast. This latter road marks the east boundary of the project 
area. There is also a major road south out of Bamako to Kangaba and 
beyond which is along side the left bank flood plain of the Niger. There 
are points along this road that become impassable during the wet season. 
connecting to these main roads are a system of dry weather tracks that 
provide dry weather vehicular access to the entire project area. 

The project proposes to improve some 398 kms of this system to prcvide 
vehicular access to the area throughout the year. Some 200 km. of these 
improvements will constitute upgrading with laterlte surfacing to a-class 
C level. The remainder planned for improvement will consist of reshaping 

4 
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and elevating to provide for better drainage and culverts .to be installed 
at waterway crossings. None of the roads will be new. They will all 
follow existing alignments. The choice of the roads selected for improve
mhent was based on existing use patterns. Borrow pits, per se, will not be 
needed in respect of the improvements to the tracks since these will be 

are
subjected only to scraping and shaping. To the extent borrow pits 
.necessary for the laterite surfaced roads, the project provides that.. 
such pits will be leveled and filled so as not to become sites for 
standing water which might serve for mosquito breeding. 

Environmentally viewed, the road improvement activities are not expected 
to result in any significant impacts. To the extent impacts occur these 
should be modestly favorable. For instance, grading, shaping, leveling 
and the placing of culverts in waterways should appreciably decrease 
erosion. So far as people movement Is concerned, none of the project 
area is in any sense remote. Access In and out in the dry season is 
not difficult. The effect of improving tracks will be merely to extend 
this accessibility throughout the year. Economically and socially, 
extended access to the area will make itpossible for goods and services,
 
including health related services, to remain available throughout the 
year. The improvements will primarily, of course, make marketing of farm 

The overall impact of the project is expected to
products much easier. 

make the area a more attractive place to live and earn a livelihood, and 
the road improvements, as a part of this scheme, can be expected to 

particularly,contribute to a lessening of tendencies of young people, 
to leave for the city. The impact of the road upgrading therefore,
 
should be moderately beneficial. 

Other Project Components 

In addition to the polder rehabilitation and road improvements, other pro
ject components to be put in place gradually include improved credit and 

inputs, animal traction training, institutional
access to agricultural 
strengthening of OHV, improved extension services, blacksmith training for 

farm
the manufacture and maintenance of animal traction equipment, on 

aresearch, resource and agricultural land use and practices survey, 

a health services activity. Generallyfunctional literacy program, and 
speaking, all of these activities will build oti existing programs. None 
of them are really new. Also, there is no reason to perceive that any
 

of them will have any si gni fi cant impacts on the envi r6lment beyond those 
discussed earlier for the polder rehabilitation. About the only physical 
thing they may result is the building of some modest structures which 
will be environmentally sound. 
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The health component, though, merits some further discussion. The 
disease problems in the Haute Vallee are important. There is extensive 
prevalence of debilitating Illnesses such as malaria, onchocerciasis, 
schistosomiasis, gastro-enteritis, parastic worms, etc. Attention to 
trying to do something to improve these conditions is considered 
essential. There are possibilities, for instance, if the project is 
successful, that itwill attract new people to the area, or at least 
slow the movement of people out of it. This means that people may, as 
a consequence of the project, be exposed to diseases to which they 
might not otherwise have been. This is particularly important in 
respect of onchocerciasis which can result inblindness.
 

The objective of the health activity is to reduce the disease burden in
 
the valley by making basic prevention and curative health services available.
 
The project will, with relatively modest inputs, and building on existing
 
programs, provide training to health and extension personnel and attempt
 
to improve the distribution system for medication.
 

The consequences of the health component can be expected to result in
 
moderate gains in the struggle against the disease problems in the area. 

Recommendation:
 

From the foregoing discussion it is reasonable to conclude that OHV will 
not result in any significant impacts on the environment. No serious if 
any adverse impacts are perceived and some modest environmental benefits 
will hopefully occur. Additionally, this is a pilot demonstration under
taking. Itwill present opportunities for sensitizing people in the OHV 
and farmers to actions that can preserve and maybe improve the environ
ment. The degradation into which the Bancoumana Polder has been allowed 
to lapse, is a case in point. A Negative Determination under AID 
Regulation 16 is,therefore, recommended for the project. 



Aninex C-9~ 
William H. Settle 

Entomologist 
Smithsonian - Peace Coi
 
Environzental Program 

FIELD DATA AND EVALUATION OF DISEASE VECTORS AND 
HABITAT IN THE HAE VALLEE AREA: BANCOUMANA 

I. INTRODUCTION 

The village of Bankoumana in the Haute Vallee area of Mali was chosen 

as the site for a relatively focused look at disease vectors and vector 

habitats as they relate to proposed agricultural development in the 

Bancoumana area, and as to some extent being representative of general 

disease problems in the Haute Vallee as a whole.
 

In a six day evaluation, quantitative data was not able to be obtained
 

for the reason that adequate estimations of vector population levels require
 

at least one full seasonal cycle to be followed through for the dynamics of
 

the various populations to be fully appreciated. That is to say, to establish
 

one point on a hypothetical curve of population growth and decline shows
 

nothing of the shape of that curve, nor the relative position of the point on,
 

that curve. All that can be estnblished with six days in the field is presenc
 

or absence of a particular vector; absence meaning only that the vector
 

was not found, not that it does not exist. (Mosquitoes, for example, were
 

difficult to find at this time of year, December 7-13, since it was the 

cold-dry season. One must feel certain that many, more species must exist 

throughout the rest of the year, particularly the rainy season, June -

September.
 



au au~upy u&3 ocau maae nere co estimate the supposed "Impact" 

that proposed modification of the environment for agricultural purposes 

will bring about to the habitat and populations of certain key disease 

vectors. These proposed changes will take the form of modifiying the 

physical habitat which would affect the potential for vector development 

and dispersal. The influx of the human work force is neither a purpose
 

of the project nor a likely result thereof because the problem in t.ie
 

Haute Vallee, as in most rural areas of Hali,is just the opposit:e

out migration. The Moat that this project hopes to do is to reduce somewhat
 

that out-flux..
 

II SUMMARY
 

Onchocerciasis:
 

Vector: Blackfly timulium damosum. Vector larvae present:
 

in tributaries to the Niger; suspected to exist
 

mostly in the Niger thus complicating control attempts;
 

adults transmit filarial pathogens during blood meals; 

only reservoir -human.
 

Present Status: Severe
 

Future Status: Severe
 

Action: Educate populace concerning relation of cysts to blindness;
 

supply health efforts directed towards diatnosis and ramn. ntn 



Malaria:
 

Vector: Mosquitoe Anopheles Sambeii larvae develop in any
 

available standing vater:, to 7 days.Adults,
 

present in light trapping samples,bite at night in houses.
 

Present Status: Severe.
 

Future Status: Severe.
 

Action: Symptomatic treatment with anti-malarials under supervision
 

of rural health workers.
 

Trypanosomiasis:
 

Vector: 	Primary vector:Tsetse fly Glossina palpalis found in great
 

numbers,G. tachinoides, and G. morsitans suspected in area.
 

In addition,flies of the families.
 

Tabanidae and Muscidae Genus Stomoxys are present and thought
 

to be possible mechanical vectors.
 

Present status: 	Vectors found in great numbers in several isolated 

areas.Disease not much of a problem at this time in 

Bankoumana area.
 

Future 	Status:Some
 

Action: 	Monitoring of disease incidence;alertingvillage officials as
 

to location of potentially dangerous sites;teaching health
 

people to diagnose ad treat.
 



Shistosomiasis: 

Vector: snail,Genus Bulinus; found in low numbers in principle canal. 

Present Status: 	Endemic at a low level -3 

Future Status: 	 Difficult to say, factors affecting both increase
 

and decrease of vector population and cnntact with
 

man. 

Action:.. ntoring ot disease Lnciaence;education of villagers via
 

functional literacy program; supply diagnostic and treatment 

techniques to health workers; mechanical techniques in respec 

?f irrigation perimeter design and maintev~nce. 

Guinea Worm: 

Not thought to be a present problem 

III MATERIALS AND METHODS 

to Challie type traps for biting flies were used in five points along
 

the Koba, a small tributary to :he Niger.Sites were selected based upon what
 

was know of Tsetse 'fly habitat requirements:riverine species.Traps were visited 

once a day. 

Light trapping for mosquiLtoes was done during two rsights in two separate 

locations, A petrol lamp wasseit up withawhite reflecting sheet behind it 

to attract night flying insects.The mosquitoes and biting midges were manually 

removed and'placed in cyanide vieals.Early morning and early evening trips 

were made attempting,to secure mosquitoe specimens. 



Marshland parimeters and canal banks were examined to find
 

snails feeding on vegetation. 16 snail "baits" were sec on the lower
 

*Koba, consisting of green-leafy vegetation secured by twine and sunk
 

in the slowly moving waters. These were examined daily for snails who
 

might attached themselves to feed. The aid of local fisherman was enlis

ted to provide samples of aquatic snail life.
 

The Koba was scouted on foot to examine possIble blackfly breeding
 

sites. At this same time, "attractive" clothing was worn to entice
 

tsetse fly (dark clothing, leather satchel and leather boots). Approximat

ely 25% of the tsetse taken were captured in this fashion.
 

Finally, a broader perspective on the question of disease vectors was
 

deduced from service data provided by a retired infirmier d'etat, El Hadj
 

a state trained nurse who now operates the
Kamadou Aliou Drame. He is 


Pharmacie Populaire and still treats patients. He has had 38 years experience
 

Bankoumana area.
in the field of health, 20 of which was spent in the 


DISEASES/VECTORS/HLABITAT
 

The diseases are being presented in order of importance to future
 

The first two, malaria and onchocerciasis, stand
icultural activities. 


as being by far the most important for consideration, being of real
 wu, 


Importance now and undoubtedly in the future. The seconid two, trypanosomiasis
 

and schistosomiasis do not account for significant percentages of disease 
at
 

this time, but for reasons that will be discussed, sy pose a future threat.
 



Onchocercisis, 

Biololy: Onchocerciasis is a disease caused by several races of the
 

filarial worm, Onchocerca volvulus, vectored ')y several species of the 

Senus Suiu4na,,- within the fly family of blackfly (SIDULIIDAE) 

1n humans the slender adults of 0. volvulus reach a few centimaters 

long in the male but up to 70 cm or more as the female, and live in deep 

seated tisiues as well as in superficial fibrous nodules just under the
 

skin. The embiyo worms produced by the female, in enormous numbers, are
 

found only in the skin, and are taken up by the fly intermediate host when 

it 	 rasps the skin in order to take-up blood. Up to (200) worms can be takeq 
2 

up by one blood meal . W-amorphosis of the parasite within the fly involves 

change of form to a flat 'sausage' stage which i'm passed on from the mouthpaz 

when the fly feeds. The metamorphic process tithin the fly takes from within 

10-13 days. It is thn dispersing microfilarial stage within the human which 
3 

provokes host reaction the secondary symtoms of pruritis (itching), hernia, 

elephantiasis and, most importantly, blindness. 

Vector & Habitat: Within the blackfly family, (SI!'ULIIDAE),are included
 

some of the most intolerable and voracious pests that bite man. Some species
 

are such a persistant menace that large areas of land are unpleasant to live 
4 

and work in . However, there is only one important genus with regard to 

2. Crosskey, R.W. Insects and Other Arthropods of Medical Importance
 

The 	 Trustees of the British Museum (Natural History), London 1973. 

K.G. Smith Editor pp. 134.
 

3. 	 McClelland, G.A. Medical Entomology. University of California at Davis, 

4*h Ed., 1974. 



Onchocerciasis: Simslius spp. in general Onchocerciahis vectoring species
 
5 

are often not iuportant biting pests as such 

Along the small tributary to the Niger, the Koba, larvae ot the most 

videspread vector species of Onchocerciasis in West Africa were found: 

Simulius Damnosum. The Simuliidae ave aquatic in the early larval stages 

and nearly always require running water for development. Most of them need 

at least a slowly moving steady current, although a few African species are 
6 

reported as being capable of development within completely stagnant waters
 

Simuliidae are found in all manner of water courses, from the merest trickle
 

to the great rivers.
 

Discussion: The incidence of Onchocerciasis in Bankoumana, based upon
 

the service data estimate of the local infirmier d'Etat, El Eadj Drams, states
 

an average of 7-14 per week treated over a 2G year period. This statistic
 

is confused by the condition that we do not know how many people are
 

returning for additional treatments and do not therefor consitute new cases.
 

I would therefor decline to attempt a trcentage figure for disease incidence
 
7 

without further survey work . However, it is apparent that Onchocerciasis 

places a heavy burden on the-population of Bankoumana and the surrounding 

area. This disease load must necessarily affect greatly the work capabilities 

of the labor force as well as decreasing, the desireability of the area 

4. Crosskey. pp. 131
 

5. ibid.
 

'6.ibid pp. 118
 



from the viewpoint of the farmer wanting to work in the fields and 

raising a family in such an area. 

'The Niger river is mst likely the main habitat of blackfly and not 

the relatively small tributary sources such as the Koba. Although larvae
 

were found in the Koba, the sites were few. Nevertheless these small tri

butaries should be checked for blac".fly larvae during the rainy season.
 

Control program at this time for blackfly necessarily involve an attack
 

with pesticides on the larval aquatic stage and are therefor ambitious and
 

expensive under-takings. No spraying program is planned by the Onchocerciasis
 

team working under the W.R.O., curcently conducting large scale eradication
 

programs in the upper Volta Basin area, as well as some of the eastern 

region of Hali.
 

Since it is not considered that blackfly have anything to do with canal.
 
the
 

habitats.Jaffected hydrologic changes,should have no affect on the vector popula
 
lor
 

Re.humans, ifthere were,a population rise associated with increased agricul

tural output, this would then have to be paralleled by an increase in health
 

services aimed at treating Onchocerciasis. For the last 20 years El Hadj Drams
 

has proveded services in Bankoumana and the imediately surrounding area for
 

removal of the dermal cysts. Dermal cyst removal is one means for keeping the
 

level of worms at a level below which eyesignt is affected.
 

7. Mssr. Drame states that a very real problem with treating this digeas
 
is thiit: a) the paysan does not understand the relationship between skin
 
cis.i and blindness, and b) the paysan is either embarassed by the presence,
 
or fearfull of treatment for these cysts, therefor much the disease goes 
untreated until it is at a greatly advanced stage.
 



legatding treatment by drugs, both in a preventativie and curative 

.o4ashion, they are used in Mali. and should.b..nvestigated further.
It is my opinion that at least for the 

Bancoumana area, Onchocrciasis at this time is a serious problem, and 

that there should be a concomitant increase in health services particul

arly aimed at this problem; otherwise, it may not be realistic to expect 

that the problem of youth out-migration ill be lessened. 

malaria
 

Malaria, although not in December readily apparent in the Bankoumana
 

area, is stated by local farmers as well as local medical people as being a
 

very serious problem, and one of the major reasons for keepirg the farmers
 

out of the fields during planting season (June to September .
 

Malaria is recognizable by rather regularly occuring paroxysms of chills
 
p. 

and fever, and in which the r-d blood calls are destroyed by the parasite.
 

It is caused by protozoa in the genus Plasmodium and is transmitted by certai
 

species of mosquitoes in the genus Anopheles. Anopheles Rambeli was identi

fied from the light trap samples from the Bankoumana area. Three types of
 

Malaria are comon in man: .benign tertian malaria, caused by P. vivax, which
 

has wide distribution; malignant tertian malaria, caused by P. falciparum,
 

which is principally tropical and is the most dangerous type; and quartanary
 

malaria caused by P. malariae and is the least common of the three. All
 

three types of parasites are reported to exisc in tife Haute Vallee, but P.
 

falciparum is the major debilitating pathogen.
 

Biology: The details of the biology of the Malarial parasite will not
 

be 4iscussed in this text in any detail since huge bodies of data exist on
 
.N 

this in any college library.
 

.367?36 



he larvae of the mosquitoe genus Anopheles breed chiefly in ground
 
pools, marshes, and in places where there is 
 considerable vegetation. The 
area surrounding Bankoumana, therefor, is an ideal site for the development
 
of this mosquitoe. The adult Anopheles has a flight range of up to one mile.
 
A. j.eli has very general breeding site requirements, being able to develop
 
in any areas of standing water; during the rainy season the entire area around 
Bankoumana will provide such breeding grounds.
 

Discussion: 
 Since Anopheline mosquitoes are generally nocturnal
 
biters the most potent vectors are those that fly into houses to feed; A.
 
gambeli is just such a feeder. After feeding these species usually rest on
 
the walls of the house before leaving at dawn, such species are termed
 
"endophilic". 
If the walls of the house are sprayed with a residual insecti
cide there is the chance of killing the mosquito before it has the chance to 
become infective. Such spray programs have been frustrated by: 1) development 
of resistance to insecticides; 2) increase in frequency of "exophilic" 
strains, (i.e. strains that leave the house before resting). Control of 
breeding places has been helpful but only when complete; this would be impos. 
sible with A. gambeli since it is highly non specific in the types of standing 

waters it chooses for egg laying. 

Control efforts against the mosquitoe vector of malaria, given the scope
 
of the health efforts in this development project, are out of the question.
 
Symptomittic treatment of the disease should be considered as a relative simplo
 
and inexpensive way of dealing with the problem of farmer time loss in the
 
field. Such treatment should be undertaken only with a responsible program
 

for diagnosis and distribution.
 



Huin Tmonosom"asis
 

Cases of human trypanosomiasis in the Bankoumana area are reported as 

very few and irregular. Other areas of the Haute Vallee may very well
 

suffer from a higher incidence rate; this should be studied. There is 
reason
 

to believe that the disease could be potentially a serious problem, for
 

reasons that will be discussed.
 

Biology: The species of trypanosome found most often in West Africa is 
8Trypanosoma gambienset. Whereas with Onchocerciasis,the only reservoir for
 

the pathogen was the human population, the vast reservoir for human trypano
somiasis is in the cattle populations, and other large mamals. The cycle of
 

disease begins when the insect vector sucks in infected blood from some
 
vertebrate carrier. Multiplication of the pathogen 
can 
take place in several
 

regions of the insect's digestive tract. The important forms that are respon
sible for sleeping sickness in man and fatal disease of horses have developed
 
a complex cycle which eventually lodges the trypanosomes in the insect's
 

salivary glands ready for injection into a new host. It takes about two to
 
four weeks for this development to take place in the insect, and during this..
 
period it 
cannot transmit the infection. Once the salivary glands are 

infected; however, trypanosomes will be injected at each feeding. The 

tsetse fly remains capable of spreading infection for at least three months 

8. Nov considered a subspecies of T.bzucei 



9 

af;er the trypanosoms first reach the salivary glands 

The disease is almost invariably fatal unless treated before the 

Trypanosomes heavily invade the central nervous system. Endemic infections 

tend to be chronic with death ociuring severil months to a few years after 

infection. Epidemic infections tend to be acute with severe fever and death 

after about a month. Terminal stages of the disease, particularly thi chronic 

form, are marked by extreme lethargy and drowsiness. 

The primary potential vector in the area of Bankoumana is the tsetse
 

fly: Glossina spp. of the family Muscidae of the Diptera. It is found exclusi

vely InAfrica. Of the five species associated with outbreakes of human sleep

ing sickness, one, G. pj12.is, has been definitely identified, and it is
 
1O 

suspected that G. tachinoides and G. morsitans must surely exist. The 

former two are "riverine" species, having habitat requirements found only 

along the banks of rivers and streams and both are potential vectors of human 

trypanosomiasis. The latter species is a so-called "savannah species" whose 

habitat is not so easily defined. 

Discussion: The small tributary to the Niger, the Koba, was found to be 

a classic riverine habitat, providing about 4 1 miles of "gallery" type 

habitat 

9. Burnet, M. Natural Hist-y of rnfectious Disease. Fourth.editkn.
 

Cambridga University Press. 1972 pp. 40
 

10. 	J. Goodwin pars. con.
 

11. 	A Gallery is defined as an open 'tunnel' formed by overhanging trees just 
up from, and lining the riverbank. The ground cover is sparse of bare, 
the soil is permanently shaded and the soil is loose. 



2r peciou 
 s Veg csught LU 5 locations Over the 4 1 iles.'. Astributary is this entire a trindcus breeding are for tpetse, the qusticon then remains 
as to wIhy there isnot a 
te 

higher Lucideuce of sleeping sickne*ss.answer must be that contrct with humans is 
In my opinion, 

restricted to a few individolnThe riverine tsetse follow the length of the suitable gallery environments,
but only extend out from the river or stream 50 to 75 yards, unless provided
With open and shaded woodlands such as would be found under a mango•this dozs not groves butexist in this area Along the Koba no human habitationsexist within this flight range, and contact with human is restrictedfarmers to a fewwhose tobacco fields border the stream; and a couple Of Young men whoherd their cattle to feed and water.
 
The potential threat of human trypanosomiasis 


in the area of Bankoumana
is with regard to the establishment 
of human habitations within the flight
range of the galleries, 
or the increased 
usage of the stream for human acti
vities 
such as washing and bathing. Care must be taken in the choosing of new
village sites, and local officials must be made aware of this threat.
Control of tsetse in this area would most easily be affected by destroying
the gallery habitat along side the Koba. This should be considered 
as a possibility if future villages should necessarily be planned to come within the
flight range of these flies, or other areas in the Haute Vallee shouldto have infested provetributaries in the proximity of human habitation or activity12. 

Other Possible Vectors of Human T 
 anosomasis
 
TabMnidge: Three genera 
of the Horsefly and Deerf-ly fqmily (TABANIDAE)
 

12. For reference to control methods see: Ford, J. 1971. TheRole of
 
?Vrican 
Tryp anosomiasis in AfricanEcoloY Oxford. 568 p. 



were captured in tj allier traps along with tsetse: Tabanus spp.,

Chrysope spp, and Atylotus spp. 
Although not ever having been implicated
 
directly as a biological vector of trypanosomeg (i.e., one 
 that allows a
developmental stage to occur in the body of the animal), mchanicai vectoring,
(direct transfer), of infectious trypanosomes is definitely suspect 13 

TabanidaA are mostly flies of open woodland and savannah country. In 
open country they are most numerous near streams, takes and bogs, which 
provide the muddy edgewaters suitable for breeding.
 

Stomoxys: six specimen of the genus 
 Somoxys of the family .uscidae
 
were gathered also in the Challier traps. Stomoxys larvae live in dung and
 
urine-soaked straw, wet straw sacks and earth rich in organic matter. They

have been suspected, but not shown, to be a possible mechanical vector of
 

trypanosomes.
 

Schistosomiasis
 

Biolog: Schistosoisis 
is a disetse caused by parasitic worms called 
schistosomes. Three species are of importance to man. Two cause intestinal 
and hepatic (liver) disease: Schistosom 'Aponicumand Schistosoa mansoni. 
The third, SchistosoMa haeiatobium, causes vesical or bladder disease. The
 
Haute Vallee 
 is within the distribution of both S. haemotobium and S. mansoni.
 
Each disease has its associated species of snail that is required for vectoring
:he disease. For S. manson, the snail genus Bio!Mhalaria. For S. haemotobi,
:he snail genus Bulinus. Three specimens of Bulinus were taken by Bob Lennox, 
uring his 1976 general study of the area. Both his efforts ani 
inimal for sampling these snails.
 

3 Details of the life cycle were taken from: Rosenfield, p.L. SchistosomiasisTranam, sion model. Agency for International Development, 1975. 



Successful transmission and completion of the many-staged cycle of
 
Schistosomiasis depends upon the presence of slow moving water areas in
 
which man uses and contaminates. Eggs of the adult worms in the human bladder, 
ifi passed along with the urine into waters. When the water temperatu:.t ranges
 
from 10 C to 32 C, the eggs hatch into the first larval stage. These free 
swimming larvae 
ust reach the appropriate snail. 
 Thousands of fork-tailed
 

infective "cercariae" emerge from the snail, usually between 10 A.M. and
 
2 P.M., a time which corresponds with greatest human contact with water. Th
 
cercariae.are attracted to humans and can penetrate any part of the body.
 
Upon entering the body the cercariae lose their tails, pass through subcuta

neous 
tissues to the veins and move through the complicated migration invol
ving the heart, lungs, liver and bladder. Adults mature in the liver where
 

mating occurs. After mating the females migrate to the bladder and deposit
 
13
 

eggs in the blood vessels of the submucosa
 

Harm to the human host results from incomplete excretion of the eggs.
 
Changes result from accumulations of eggs 
over years of reinfection; while
 

rarely fatal, the physiological changes produce chronic debilitating changes.
 

Discussion: Schistosomiasis, also known as Bilharziasis, is 
a disease
 

that depends upon water for trans,ission. 
Increased water availability, due
 
to irrigation or impoundment schemes, 
 ould increase the prevalence of the 

disease.
 

im Ene case ot the Bankoumana area, the canals,
 
marshes and areas flooded for rice production already-exist. The
 

13. 4Utnils of the life cycle were taken from: Rosenfield, P.L. Schistoso

aiasis Transmission 
Model. Agency for International Development, 1975. 
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project only proposes to make functional an already ezisting system. In 

the process of making functional thisystem, canals will be. cleared of 

vegetation and inundated areas will be set up for controlled drainage 

and water control for intensive rice culture. All these measures would
 

seem to have a negative effect on the growth and distribution of the snail

hosts. If for some reason, the project resulted in increased numbers of 

people having prolonged contact with the water, then this would increase 

chances of trans3.ision and the chance that humans, already infected with 

the disease, might come into the labor force, and thus enter the diseale 

cycle.
 

Shistosomiasis, at this time, can be considered endemic to the area of 

Banko4mana. Mssr. Dram estimates a chronic level of the dis.ase to exist 

at about 3%, and having been this way for about two decades. 

It is difficult to postulate what might be the changes due to agrLcultural
 

development in relation to Schistosomiasis in this area. One can suggest an 

effort be made to inform the villagers as to the cycle and symptoms of the 

disease through the functional literacy program, with an emphasis on reporting 

to the infirmary at the first signs of symptoms. In this way some relative 

notion of disease incidence cin be had. If the prevalence of the disease 

should be seen to be risinC dratically, a study of the situation should be
 

made and proper control efforts undertaken. In the meantime part of the 

health effort might b* aimed at teaching diagnostic-and treatment techniques 

to the health agents as well as providing medication for treatme. 



PR=JCT AUTROMUZ1MMO iMEQET FOR LOMENT OF FUNS' 

PUT II 

COUNTRY Mali 

PROJECT . Operation Haute Vallee
 

PROJECT No. : 688-0210 

Pursuant to Part I, Chapter I, Section 121 of the Foreign Assistance 
Act of 1961, as amended (the "Act"), I hereby authurize a Grant to 
the Government of Mali ("Cooperating Country") of not to exceed Two 
Million United States Dollars ($2,000,000) to assist in financing 
certain foreign exchange and local currency costs of goods and 
services required for the project as described in the following 
paragraph. 

The project shall consist of developing tne capability of Operation
 
Haute Vallee ("OHV") to assist the farmers in the Haute Vallee
 
area of the Cooperating Country to increase their production and
 
marketing of food crops by providing (a)rehabilitation/construction
 
of an irrigation system for approximately 640 hectares at the
 
Bancoumana Polder, technical assistance in civil engineering, water
 
management and improved rice production, training for participating
 
farmers and personnel of OEV in the management an4 maintenance of
 
the irrigation system and in rice production, and land development

and production credits for participating farmers; (b)construction
 
and equipping of approximately eight small animal traction training
 
and research centers, technical assistance in the research and develop
ment of the use of animal traction for crop production, training
 
and demonstration in the use of animal traction and in the production/
 
repair of farm irxplements; (c)technical assistance, training and
 
capital for an agriculturai credit program for production inputs and
 
animal traction; (d)technical assistance, training, equipment and
 
supplies, and operating costs for extending the Cooperating
 
Country's functional literacy program to approximately 200 villages

in Haute Vallee; (e)technical assistance, training, operating 
costs, goods and other services for the development of a health 
program; (f)technical assistance, equipment and operating cost 
for the development of a road construction/maintenance brigade that 
will improve approximately 203 kilometers of link roads and 195 
kilometers of improved access trails; and (g)technical assistance, 
training, equipment and supplies and the construction of a headquarters, 
six field offices, and approximately four small warehouses for
 
development of the administrative capability of 0HV (hereinafter
 
referred to as the "Project").
 

I approve the total level of A.I.D. appropriated funding planned for
 
the Project of not to exceed Eighteen Million, Three Hundred Ninety
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Five Thousand United States Dollars ($18,J95,000), Grant, during the
 
period FY 1978 through FY 1982, including the amunt authorized above
 

and additional increments of grant funding during that period
 
subject to the availability of funds and in accordance with A.I.D.
 
allotment procedures; provided that, funds may not be obligated for
 

the health program, other than for the purpose of designing such
 

program, until preliminary planning and cost estimates for such
 
program are reviewed and approved by AA/AFR.
 

I hereby authorize the initiation of negotiations and execution of
 
the Grant Agreement by the officer to whom such authority has beer.
 
delegated in accordance with A.I.D. regulations and Delegations of
 
Authority, subject to the following terms together with such other
 
terms and conditions as A.I.D. may deem appropriate.
 

a. Source and Origin of Goods and Services
 

Except for ocean shipping and motor vehicles, goods and
 
services financed by A.I.D. shall have their source and origin in
 
countries included in Code 941 of the A.I.D. Gographic Code Book
 
or in the Cooperating Country, except as A.I.D. Iay otherwise 
agree in writing. Ocean shipping financed under the Grant shall be
 
procured in the United States or the Cooperating Country; motor
 
vehicles procured under the Grant shall be manufactured in the
 
United States.
 

b. Conditions Precedent.
 

1. Prior to the first disbursement of funds under the
 
Grant for the services of the technical assistance contractor,
 
other than short-term personal service contracts, or to the issuance of
 
commitment documents with respect thereto, the Cooperating Country
 
shall furnish to A.I.D., in form and substance satisfactory to
 
A.I.D., a request for proposals for such services and an executed
 
contract for such services with a firm acceptable to A.I.D.
 

2. Prior to the first disbursement of funds under the
 
Grant for the procurement of road building equipment, or to the
 
issuance of commitment documents with respect thereto, the Cooperating
 
Country shall furnish to A.I.D., in form and substance satisfactory
 
to A.I.D., specifications, invitations for bid for such equipment,
 
except the equipment in paragraph d.5, below, and an executed
 
contract(s) for such equipment with a firm(s) acceptable to A.I.i.
 

3. Prior to the first disbursement of funds under the Grant
 
for the services of a construction contractor for the OH7 administra
tive office building, or to the issuance of commitment documents
 
with respect thereto, the Cooperating Country shall furnish to
 
A.I.D., in form and substance satisfactory to A.I.D., detailed plans,
 
specifications and bid documents and an executed contract with a
 
firm acceptable to A.I.D., for such services.
 

4,, ; 



4. Prior to the first disbursement of funds for the 
oonstruction/inprovement of the irrigation system at the Hancoumana 
Polder, the Cooperating Country shall furnish to A.I.D. the folowin, 
in form and substance satisfactory to A.I.D.: 

A. Documentary evidence of the establishmnt of a system 
of dues and fees to be charged the farmers participating in the 
irrigation system in an amount adequate to cover, on a continuing 
basis, the costs of managing and maintaining the irrigation system. 

B. A copy of the cahier de charge in the standard form that wil: 
be executed by 0HV and the farmers participating in the irrigation 
system. 

C. A copy of an executed agreement between OHV and OTER, the 
construction Division of Genie Rural, under which OTER agrees to 
provide &dequate numbers of technicians, supporting personnel and 
equipment to undertake the construction and rehabilitation of the 
Bancoumna Polder on a timely basis. 

c . Covenants 

The Grant Agreement shall contain covenants providing in 
substance as follows: 

1. Except as A.I.D. may otherwise agree in writing, the 
Project shall be implemented by OV on behalf of the Cooperating 
Country. 

2. OHV may procure agricultural implements and supplies
 
whenever, in the judgment of OHV, Societe de Credit Agricole et 
d'Equipment Rural ("SCAER"), the agency responsible for ageicultural 
credit and rural equipment, is unable to furnish such materials on 
a timely basis as needed for the effective implementation of the 
Project. 

3. The Cooperating Country agrees that OHV may apply 
terms of credit and rates of interest is may be required to ensure 
the finanUial viability of the credit fund, including loans for 
the purchase of work animals, and the achievement of Project 
objectives. 

4. The Cooperating Country agrees that, not later than
 
the third year of the project, a study shall be,conducted of the 
existing agricultural credit and input supply program, including 
the adequacy of interest rates and credit terms, and that nececsary
modifications or revisions to the credit and input supply program 
satisfactory to A.I.D. shall be made, based upon the results of the 
study, prior to obligation of funds by A.1.D. for the credit program 
in thea fourth yeer of the Project. 

3V7 
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5. The Cooperating Country shall increase the number of 
extension agents assigned to OHV at the average rate of seven per 
year for the life of the Project. 

6. The Cooperating Country shall use its best efforts to ensure 
that the maximum number possible of alphabetization centers centers 
("CAF&") participating in the functional literacy component of this 
Project shall include, as part of their curriculum classes for women 
only and that $20,000 from the project credit fund will be used solel3
 
by the CAFs for conducting experimental agricultural projects on a 
credit and group basis. 

7. Primes to be paid to eligible persons out of the Grant shall
 
be submitted semi-annually to A.I.D. for review and approval.
 

8. With respect to the road building components of the Project
 
the Cooperating Country shall agree to the following: 

A. A special brigade will be created by Travaux Publics,

the Public Works Department of the Cooperating Country ("TP") which 
will construct, improve and maintain the roads financed under this 
Grant; 

B. TP chall provide to the special brigade a sufficient
 
number of adequately trained technicians and supervisory and support
 
personnel as may be required to construct approximately 203 kilometers
 
of Class B roads and 195 kilometers of trails ini the Project area and 
to maintain such roads and the equipment financed under the Grant; 

C. Except as A.I.D. may otherwise agree in writing, road 
construction and maintenance equipment financed by A.I.D. under the 
Grant shall be assigned by the Cooperating Country as follows: 

(1) road construction equipment, for the life of the
 
project, to OHV which shall make such equipment available to the
 
special brigade for the construction or improvement of roads in the
 
project ares3
 

(2) road maintenance equipment to TP which shall make 
such equipment available, both during this project and after it is 
completed, to the special brigade for the purpose of maintaining the 
roads which are constructed or improved in the Project area under
 
this Grant; 

(3) road construction equipment, upon termination of
 
the Project, to TP which shall make such equipment-available to.the
 
special brigade for the purpose of maintaining and upgrading roads
 
in the Project area.
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Do b.e cusmatrn mA 1FUrminent of =ads In the Projot

Ara by the speciaL brigade shall be svx"resd" by 2F but ahai be
 
ander the dUslatioL of CAM.
 

X. P ad the special. igde shl haw t, lty

to. .ntaineach road cm, ucte, r I oved rder this Project
 
sas a COflstruictimi, or frrormit of each read. Is leted, and

Maintenance cDUts alha be financed by the Co.rstimg Coamtry. 
 Within e year after excUtian of Wn project "menmt, the oratgt
shal Identify a wstisfactary avuroe of funding fto its for such
swnues 
004ts. 

9. Iah Coetract of the C erting mtr fin4aced under the Grant,
other than those beteven C& 0mg 0'G4,e65 of the Copporatig Cntryt
shaLL be in acordance with A.Z.D# Ban&** U an Contry .racng. 

I0. The Cowirating Comtry agree that a stwdy will be imdsrtaken,.
jointly by the CooertngCtt OKlY and A. X.D.,* lwrding alternative 
vays to Increase 3's revenues titan both food and cs'ih crps and, prior
to the obligatio of funds by A..D. ftw year 3 of the projecte that the 
Cooperating Cowalties, OClY and L.*. shall calt zogerding the inner in
which the recannnattsuLtng fram such study way be implemented. 

4. Waivers 

Notwithstanding paragraph a. above and 2pased qpan tta justification 
set forth in annex A7 of the Project Papar, X hereby 

(1) Vpron a procureamt source waiver to Code 935 fcc the 
purhase of one pickup truck; 

j2) eartify that the eclusi of procrement of such truck from 
the zeqmnst*4 eamtT included in Code 935 would seriously Ispede attainment 
of U.S. faxdig Policy objectives and the objectives o the foreign
assistance progam; 

ve(3) am=. a waivez tz permit procur mnit of 162 nabylettes
nanufactwud in ,utriAes included In Code 941; and 

(4) find that special circumtnces exist to waLva, and do hereby
wilve the requirements of Section 636(1) of the act with respect to such trxckft 

(5) a .o an InCXgase in the per ut Cost of shelf ite. from 
Cods 899 countries (which a.m not d.* includ in Code..941) that may be 
fianed wdr the Grant fun $205 to s6e,3O forexsW n i 
spare parts for road constructi and maintenances sl eintl 



(6) -Apprao the mosuint frm Cat IIAt Tractor C~pID
without camet~tiong of ositain ite of road cmatxata and 
No~tataace eiUipiMt (and mpar* Par) Idantified in AImX A7 of the 
Project Paper basedi upm the policy of the Co~ont.aq Comtxya to 
standadim such equipwt and the sqppet facilities available IS 
the Copa~qComatgy. 

Date 

http:Co~ont.aq


bzhibit K
 

FINAZCIAL DETAILS
 

Basis of Cost Estimates (yith transport) 	 3?? 
1. Technical Assistanca, ihort and long 	trm - $100,000/yr ($8,333/mo)
 

2. 	Training in U.S. and 3rd Country - $20,000/yr(a)* 128,000 (NA)
 

(ircludes lang. train. & transport)
;250/mo
3. In-County training 

4. Storage - $200/square meter
 

5. Hobylettes - $500 each (estiate of local cost) 

6. Motorcycles - $1,000 each Cesttnate of local cost) 

7. 4--rheal drive vehicles - $16,000 each (1/3 being transport) 

8. Half-ton pick-ups - $10,000 each (1/3 being traasport) 

9. Ten-ton vehicles - $Z5A,000 each (1/3 being transnort) 

10. 	Headquarters - $215/square meter
 

11. Field office space - $200/square meter
 

12.. 4 HP Diesel pumps - $2,400 each (taken from Action B16)
 

13. 	All road construction equipment - revised estimates from AID/ 
Bamako civil engineer, George Thompson 

14. Project Evaluations - Technicians 	x 3 weeks at $8,333/mo. ($25,000),
 
plus for PY2 and FY4 an additional $10,000 for intensive sociological/
 
economic survey by IER accompanying evaluations.
 

15. 	 Welders - $1,500 plus freight, or $2,000 each for 8 Animal Traction
 

Centers ($16,000 total)
 

16. 	 Blacksmith equipment - $1,500/center (estimate of local SAFGRAD 
technician experienced iu animal tra/ rn centers) 

17. 	 Animal Traction Supplies - estimates of same technician 

18. 	Third-Country Traininag Afiica) - $2,000/mo. including travel 
and per diem.
 

19. 	 Base line survey by IER - $1,000/mo/professional ($33/day plus 50% 

overhead x 20 days per month) x 4 professionals z 12 months,'or approx-
Imately $48,000 for 12 months work - say $50,000 

20. 	Work oxen start-up insurance fund of $10,000 - enough to insure 60 oza 

which is wre than twice the estimated mortality rat* for the number 

of oxen purchased on credit in PY2 - PY3 



21. 	 Credit design fund - I U.Se Technicfan z $8,333/onth-x. 5 months, 
or $42,000 plus $1,000 for 9 soclo-economic statistics gathers at
 

- $112/mo x 1 month 

or the equivalent of $5,000/yr,22. 	Veterinary supplies - $20,000, 
starting 7Y2 (OV nov spends tbh equivalent of $1,500/yr on such;
 

th :refore the recomended supplies would boost program by 3331, 

which, accords with program's focus on animal traction) 

23. 	 Study of additional polders in PT4 - $75,000 (this is double the cosi 

of the same type of 9tudr done at the Bancoumana polder, to account 

for larger total area of remaining polders) 

Foot 	pedal operated rtca threshers - - $300/thresher, which is the.24. 	
latest estimated cost of constructing the same in Bamako, using Asian 

models as a guideline (arrangements for such construction are already 
localbeing 	made in conjunction with local U.S. agency sponsoring 

small 	manufacturers) 

25. 	 Multiple cultivators, TM Plows, Harrov - eiisting SCAER prices 

$12,000 plus 501 freight or $18,000/each
26. 	 Tractors (185 8P) 
(estimates of accompenying Implements come from U,S. catelogs plus 

50% increase to cover t-ansportation of heavy equipment) 

(a GEM expenditure)27. 	 Machinery depreciatic reserve of $40,000/7r 
201/yr depreciLation on total cost of farm equipment ($192,000), plus
 

inflation rate on such41, $1,600/yr, to account for above average 

at polder - $15,000 to cover completely the polder28. 	 "Start-up Fund" 
design study
 

50% less than other29. 	 Amiuistrative AV'.L OW& 
advisors) to account for fact that planned hiree will be ex-PCV 

type 	recruited from West Africa. 

30. 	 Remainder of equipment office supplies and training supplies in 
the functional literacy/health component --- estimates of 

Ministry of Health in conjunction w th AID/Bamako health 
advisor. All health costs based on coverage of 60,000 people
 

during PY 3, 4 & 5. 

31. 	 OEV Salaries - $230,000 for PY1 (1978), plus 7% growth- rate 

thereafter for increases in personnel. 

32. 	 .Car-% Equipment ($15,000 - see page w hich lists 13 iteus 

costing an estimated $11,340; the rwainlns $3,660 in equipment 
will be purchased after the arrival, and advice, of the U.S. 
technical advisors to OHV's auto garage. 



Primes C.000)
 

PY" PT2 PY3 


2
1 Director 

2
1 Assistant Director 

6
3 Division Heads 

5
5 Engineers 


8 Heads of Sectors 11
 
4 inancial Assistants 3
 
20 Technical Experts 16
 
38 onitors/Conductors 25
 
90 Chauffeurs/encadreurs, guards 26
 

Total w1tn growth factor of .7%/yr 96" 103 110 


34. Maintenance Costs (estimates from Operation Mil)
 

Gas for 158 mobylettes
 
12 24 24
($150/mobylette/yr) 


Gas for 24 motorcycles ($300/yr) 4 6 7 

Gas for 20, 4-wheel drive vehicles
 

30 60 60
($3,000/vehiclel 

3 3 3
1 Pick-up 
- 9 9
3 Tractors ($3,000/tractor/yl, 


Maintenance on above vehicles
 
($l,000/veh) 12 24 24 


Maintenance on 5 ten-ton trucks
($1,000/yr/vehicle) 5 

61 131 131


Total 

GEM contribution 
On existing 12 vehicles
 

36 36 36
Gas ($3,000/veh) 

Maintenance ($1,00a/vehicle) 12 12 12 


On new 10-ton trucks
 
- 25 25
Gas 


($5,000/veh/yr) 48 73 73 

Tot,.1 

Total Vehicle Maintenance. Costs -. 

61 131 131
U.S. 

48 73 73
Mali 


PY4 


118 


24 

7 


60 

3 

9 


24 

5 


1 


36 

12 


25 

73 


131 

73 


PY5
 

126
 

24
 
7
 

60
 
3
 
9
 

-12
 
5
 

131
 

36
 
12
 

25
 
73
 

81
 
123
 



35. 	Wells - $300/vell z 1O/yr. : $3,000/yr. 

3 months of technical
36. 	Road/OKV Financial Study (PY4) 
assistance or $25,000.
 

37. 	Project Evaluations - First year evaluation ($5,000) will cover 

functional literacy program only; second and fourth 
year evaluations 

cost 
will include special data collection and therefore increase 


for those two years.
from $25,000 to $35,000 



Projected Credit Demands (5
-( '000) X
 

1Y1 PY2 PY3 PY4 1Y5 

Polder
1. 
26 .57 10
Implements 


($500/farmer)
 
*14 23Land Leveling 


($400/ha x 100 ha)
 
18 32 32 32


Variable Costs 

($50/ha on 1 yr terms)
Cl)
 

2. Animal Traction Centers
 
23- 54" U2- 132


Oxen teams 

($250/team)
 

16 46 99 139

Kultiple Cultivators 


($200 each)
 
4 12 25 35
 

Carts, seeders, etc. 

($50/trainee)
 

3. Credit Demands Outside Centers
 
4,0 120 180 270
Implements (2) 


5 15 20 20 20
 
4. Earmarked for CAP's 


LO l8 364 478 663

Total loans 


- 5 59 176 258 
Reimbursements 


5 183 305" 302 4.05
 
Credit Needs 


2 million
$J.. 


337 456
5 185 317
Loan Fund Budgeted 

(assumes 20% loans
 
4- Anlaw"iA ?r.navJmaft) 

(1) The number of farmers trained per year 
starting PY2 is 80,230,495 and 695
 

it is assumed all take multiple cultivators on credit,
(1,500 total). 

and.AlSO buy an oxen team on credit.
 

(2) For 1979/80 campaign, OHV ordered over $160,00 
in implements; it is
 

here that 50% will want to take advantage of 
tho 5 year terms,


assumed 
with growth factor of 50% starting PY3.
 



OPERATIOt AUTE VAIL E TA=E4 

SUMAI FOR FIVE TEAR FUNUINC ($9000) 

•Animal Tractifm 
- eearch 

Administrative 
Support/OilV 

________" 

IrriKetion/ 
Bamcumumana 

Aricutu al 
Credit 

Fu ctonal 
Literacy and 

ilealth 

Link Road / -
Accems _u T 0? A L 5 

AID CR AID CILH AID CRH AID CR3! AID CGI AID CKN &ID M GRAND 

Technical Aistace 668 -0- 1,251 -- 380 -0- 361 -0- -0- -0- 434 -0- 310( 0 3100 

Comodties 352 35 530 -0- :307 -0- 58 -0- 106 5 1455 -0- 280 40 2840 

Training -0- 165 -0- 199 -0- 118 5 37 9 -0- -0- 69(1 704 

Cuantructita 64 -0- 224 175 566 40 100 -0- -0- 2,000 3,088 -0- 4,042 2215 6,257 

Credit Capital/esaearch Fund 125 1o -0- -0- .- 0.,-o- 1.1o -0- -0- -0- -0- -0- 143! o 1445 
Studies/Evaluations L- -0- 175 -0- 75 -0- "A3 -0- -0- -0- 50 0- 34 0 343 

FinntenancelSalarle/Priu..a 332 599 357 989 124 328 325 325 -0- 211 -0- 236 113.268 3826 
-~ -

(',o.ttIaenci; (11) 256 127 406 175 248 
---

51 
-

348 
- -

o0 21" 33 754 35-

11E28 

20 3" 80 
3826 

2835 

Compounded 1nLt1'ln at 81 277 158 349 246 244 83 557 131 8 453 871 77 '2306,114 "3454 

TOTALS 2245 929 3457 1585 2143 502 3226 54] 672* 012 6652 348 18395 6EW1 2.312 
' .-...- - --.. 0 !. U l 

*includes $500,000 for health component, not -troken down into cost categories. 



UUDT.:i Animal Traction-fte er.95-L$L0) 

IATWF 
PTI 

AID Ad)' AID 
Yr2 173 

Ax"AID CAii 
VIA 

AID ClI 
115 

AID ergI AID 
TOTAL$ 

CU?) a 

TECHICAL, ASSITANC~s 
ns-Te a 
ARM ractiem Spec. 

1 Crop Secallat 
14 MCVo (aver 4-yr period) 
Short-Term 
Ccmniultxnto on colt 

35 

117 

I 

too 
60 

17 

IUD 
100 

17 

63 
100 

18 

40 
300 
300 

30 
30 

6 

Storre facilotiesc 6 24 25 6 

TI&A1NIW. 
2 crop Specialists 

-I- Zztenslon Agent"s
2 Axrommy NAi) 
Thfrd-mtryoAnaul Tracfe Pec o 
1 slockanith Trainer 

inu"AnrT 

ItESZARCp M "W CROPS VIC. 

20 
I 
3 

e 

oan2 
20 

8 
4 

6 

735 

7 

20 

2 

6 

35 

20 

6 

35 3 

4 

204 

11 

60e 

16 

k.z" 

125 I0 

so 

16 
a 

?S 

135 

'We+lders 
lackmilth " lpment
2 Diesrlouw (4 i ) 

24 M~otrcyclas8 4abvItte e 
It 4-wheel Drive Vehicles 
Yield Test Rquipant 
H4eellnsom.or Viea et. 

2 

110244 

5 2 

a 
6 

20 

S 
10 2 

20 

3 

20 

4 

16 
12 

176 
1 

14 

16 
12 

244 
176 

.7 
29 

"Iacellaneo n supplies 
Spare Parts 
Animal Traction Supplies 

5 
35 

2 to 

4 

2 
10 

3 

6 

3 

2 3 

4 

5 

15 
45 
21 

14 

7 

29 
45 
28 



/CmaE€laid .. InUSI;klA AnI~l TracC~ua-ctINaugr,ech i) 

CATVStI AID GIN AID Gm AI) Gi AID cut" LID rim AID can GRAN 

fixlotIucu/Sm-aI I/PCImgm 
Salaries (30Z of DIM total) 
trimma ( Ul ol (XV tutal) 
Il-iauniica of pr:jUCLL vh.' 
(.C-auai fel ,iu.nue 

*19 
to 

69 

14 
13 

37 
39 

74 

23 
13 

33 
39 

79 

n3 
14 

36 
39 

85 

23 
16 

38 
24 

90 

46 
17 

173 
159 

397 

129 
73 

397 
173 
288 
73 

iub-TotaI 
Cu€liugencte. (151l) 
Ltilaia (B-11-26-6-47Z) 

TrAL As of toa 

4 
60 

462 

100 
15 

i1-I 
115 

434 
65 
40 

539 
I 

115 
17 
11 

143 
I 
t 

399 
69 

80 

548 

124 
19 

24
I 
167l_ 

348 135 
52 49 

104 48
i l-
504 232!_III_____. 

19 

53 

201 

19 80 
27 

75 
--

282 

1.71 
256 

277
it 
2,245 

644 
127, 

158 

929 

2.356 
383 

435
I 
3,174 

nJOS uf totl 



BUDGET: OV Administrative Support (W00) 

P1 1 V3 PY4 PY5 T 0 T A L S 
CATEMON 4ID am AID 61W $ID 61 AID IRM AID GRH AID G GRAMD 

TEINiCAL ASSISTANCE: 
5iite-ru

rA&I-i SpITeam Leader 
I Financial Advisor 
2 PCVs/mechanlcs 
1 Admin Advisor 

Short-Term 
Twitconmist 
1 Ag. Statistics Advisor 
1 Personnel Advisor 
Consultants on call 

to 

25 

58 

100 
60 

50 

17 
100 

39 

100
I100 

50 

17 
75 
17 
39 

100 
90 

50 

25 

39 

50 400 
250 

175 

34 
200 
17 

175 

foo 
250 

175 

34 
200 
17 

175 

CONISTRUCT 1ON: 
-Il-e-aij ters 
Land 
6 Additions to Feld 

Offices 
Land 

193 

6 
95 

15 

15 

45 

10 

20 

193 

31 
95 

80 

193 
95 
31 

80 

TRAINING: 

-1 ia-ngemnt (A) 
1 Ag. Statistics 
2 Finance 
i Ag. Extension 

20 
110 
10 

20 
10 
20 
28 

10 

40 
20 
40 
28 

40 
20 
40 
28 

Short-Tern 
3tiq-agjeent 
In-Cuuntry 

7 
2 

7 
2 

14 
3 2 1 

28 
9 

2B 
9 

STUDIES: 
-asei line survey 
valuatlons I SO I 

35 25 35 25 125 
s05o 

125 



C"TAIDWS! 

(8/-2 ttrrns)I ?lck-up-truck (1t un)
5 It un trucks 

122 "uYCL~LC--7 Sltua-g.&V radirustlu. 
5%4-wiscul . Iva vuhicleas 

t:C-raKu I4UIPlauL 

2 VI.*MI&J*IW GCut-l.usae 

41) SUtU uftfka Cquilbmrau 


fur O"V Im,quatLcr-
16 ueLa ulfca futrniturc 
for Lim fe ta

Sperm Par.* 

Ndn ~fll* +ul /",.dlIaie4c iI l a 

Salaries (31X of OIlV totg)) 

453Atki prujactV&
related veclscIu 


lt~pel-CABL|L-fl [cee(Ve on246 

wave11 newr VIIU Mai
vehicles Wuct: 

G;eneraI mWIu"&.j..Cu 

Sub-Tuc.I 
 I 

1utlaltalma (176) -1 

1.11.'1,.,, (U-17-26-3l-4bz) 

GKAM TUALI.54 

1S 
IO
 

125 
61

17 
s0 

10 
15 
60 


20 

40 

18 

987 
148 

0 

.135. 

fl.-

" 

I0 


Ij 


69 


14 

31j 

223 

0 

+256.
 

'AID 

6 

I0 


42
 

13 


39 


597148

90 
55 

..742 

IM___;. 

f2 

74 

23 


fu 


36 


193 
29 
18 

240_ 

,A umtrAlve Support i'E)) 

FiPrigs4
AID Lm AID COW 

- - ____ 

79 ;B 

39 23 35 

0660 6C 

43 52 

544 25! 43, 240 
82 38 64 36

106 49 128 72 

3732 n.337 621 346 

AID 

24 

146 

22 
60 

:27 


CN 

90 


46 

60 


62 

I 

39 

107 

45 
- 0 


T0TA L S 
AID Cm 

---. . 

125 
1 
61 
77 

80 
15 
70 

70 


24-


53 


137 


41 

156 129 
519 


2d4 


?23 


2r702 164 
406 175 
349 246 

1,5 ,8 


GMAND 

125 
1
 
61 
77
 
so 
Is 
Is
 
70
 

24 

53
 

391
 

iIg
 
284 
28 

240
 

223 

3,866 
581 
595 

5 
,4
 

http:TUALI.54


UIMlCTs Agricultural Credit ($1000) 

CATZOST AID 
PTi12. 

cI AID 4211 AID 
P'.3 

GRJ4 AID 
PT4 

CGI AID 
is 

CNN AID 
TOTALS 

CMI GRAND 

T3ZMICA . ASSlSTAIIZ
I Credit Advisor 
I Crudit Tr"Sner 

Cf!TUUCTIlfn3 

10 lo 100 
17 

100 40 3S0 
17 

is0 
17 

I4larehuees (125 eq a a) 2S 75 100 100 

ThA~umN 

I Agricultural Credit (A) 
Shur-Term 
5 Supervised Credit (NA) 
n-Countr (30 ) 1 

20 

28 
2 1 

20 

42 
2 1 2 1 2 1 

40 

70 
8 S 

40 

70 
13 

EVOLVNG CRIDIT LO MM 
Animal Insurance FtJd 

ST W CKIr DV!!;CM 

S 185 
10 
43 

317 337 456 1.300 
10 
43 

1.300 
]0 
43 

2 4-iheal drive vehicles 
Vacenindry eupp] Jan3 
Sparu Parts 

32 

4 
4 5 

2 
5 3 

32 
20 
6 

32 
20 
6 

Kaintk&nncs/Salarbes/Pr Imes 
S Itele (3'1)
Priae (301) 28 
?lalgtevence coote ofultici es tianslpirtinI 18 
agrlcullasral Imp.ltments (301 

50,-Tutl 

S-Tt1125 

C4MinlUlcnclee (15) 19 
l (-17-26"634-47Z)-688FNAM ,UTAL 144 

I1 

69(l) 

14 

4 

97 

31 

39 

62 

4b 

6 

5S 

74 

23 

9 

8 
1 

122 

33 

39 

652 

'83-

79 

23 

103 

36 

39 

519 

85 

23 

109 

38 

24 

563 

90 

46 

117 
2 

215 

166 

159 

2321 

3226 

397 

1291 
531 
L-?s8 

397 
166 

2851 
2852 

3969 



CATEGORY 

TECUNICAL ASSISTANCE: 
Short-Term
 

1 Engineer, REDSO, TDY
 

(2 PM ea. in PY's 1.2,3 
1 Heavy Equipment Main. Spec. 

..- Construction Mager 
CONSTRUCTION: 
203 km roads 

195 km trails 


COMMODITIES:
 
2 Bulldozers 

2 Motorgradere 

I Wheeled Loader 

2 Wheeled Scrapers 

I Disc plow 

i Compactor 

5 Dump Trucks 
3 Water Trucks 

3 Water Tanks 

1 Mechanic's pickup truck 

2 One-ton Payload Pickup 

I Concrete Mixer 


10 Wheelbarrows 

2 Water Pumps 1 
I Lot -arvey Equipment 

1 Fut-I/Lab Truck, Diesel 

2 Fuel Tanks 

1 Tanker (1500 Gal.) Truck 
1 Lcwbed (30T) Tractor/Trailer 

2 6T Trailer Vans 

5 Ten-Man Tents 

I 15-Kw LC'rators (Diesel) 

BU'DGET: R{OADS AND TRAILS ($1000) 

PYI PY2 P13 PY4 PY5 T 0 T A LS 
AID GRM AID GRM AID GRM AID GRM AID GHM AID GRM GRAND 

100 p100 200 
100 50 150 

550 650 725 714 ,39 
100 150 125 74 449 

200 2C03 

170 170 
65 65 

170 170 
16 16j 

30 30 
150 150 
90 90 

3 3 
20 20 
18 18 
5 5 
1 1 
2 2 
6 6 

30 30 
5 5 

30 30 
45 45 
8 8 
5 5 

10 10 

200
 
150 

2.639 
449
 

200
 
170
 
65
 

170
 
16
 
30
 

150 
90
 
3
 
20
 
18
 

5 
1
 
2
 
6
 
30
 
5
 
30
 
45
 

8 
5 
10
 

S1are Parts 325 325 325

1-14 a 



BUDGET: ROADS ANDTRAILS (g'000) CONTID 

PYl PY2 PY3 PY4 PY5 - u IAL 
CATEGORY AID GRM AID GRM AID GRM AID GRM AID GRM AID GRM GRAND 

Pickup Truck for Survey 10 
 10 10 
Shop Equipment 40 
 40 40 

MAINTENANCE EQUIPMENT 
2 M'itor Graders 150 150 1502 7wo type water tancs 8 8 8
2 Water Pumps 2 2 2 
2 Dump Trucks 60 
 60

2 Tractor (Industrial) 35 

60 
35 35


2 Wobble Wheel Tyred Rollers 20 
 20 20
 
2 I-T payload 4-wheel
 
Drive Diesel Pickup 18 
 18 18 

Spare parts, insurance & 
freight 59 59 59 

STUDIES - ROADS/OHV
FINANCES (3 mo.) 
 50 50 50 

MAINTENANCE/SALARIES/
 

PRIMES 
Load Maintenance 
 - 60 100 190 19
 
Admin-stration/Ovs .ead
 

Cosf.s -I 7 13 13 
 13 46 46
 

Sub-Total 1,455 
 - 892 7 992 43 90C 73 788 
 113 5,027 236 5,263

Contingencies 
 218 - 134 1 149 6 135 11 118 17 75s 35 789 
Inflation 15 Percent - - 82 - 194 8 269 22 326 47 871 77 948 

GRAND TOTAL ,673 -1,108 8 ,335 57 P,304 106 232 177 k652 348 7,000
 



UUIX;ET:- FUNCTIONAL LITERACY ($ 'O{) 

PYI PY2 PY3 PY4 PY5 TOrALS 

CATEGORY AID GHM AID GHM AID GUR4 AID GUM AID G.M AID GRM GRAND 

TRAINING: 

Third-Country 12 12 12
 
In-Country 5 b 15 1 3 5 25 9 34
 

CONSTRUCTION
 
200 CAFs 250 bOO 500 00 5G ,000 .,000
 

COMDITIES
 
I 4-iwheel drive
 

vehicles L6 16
 
12 obylettes 2 1 2 6 6
 

Spare Parts 201 3 3 3
 
kimeographs, Audio-


Visual aids, limo

graphs, education

al supplies for
 
CAFs 8 20 11 2 5 81 5 86
 

MAINTENACE/SALAH-

IES/PHIMES (1)1 8 10 39 42 42 141 141
 
200 CAF Centers
 

set-up costs 5 10 10 5 30 30
 
Office Rentals

-0
Equipment 5 15 0 0 40 40
 

SUB-TOTAL 6 26t 26 525 28 560 3 0 12 L43 ,2;15 :.368 

1) The AID contribution to vehicle mainteence is iacorporated into the Administrative support component.
 



BUDGET: FUNCTIONAL LITERACY & HEALTH ($'000) 

/Continued " 

PYl PY2 PY3 PY4 PY5 T 0 T A L S 
CATEGROY AID GRN AID GRM AID GRM AID GRM AID GRN AID GRM GRANT) 

15% Contingencies 13 40 4 79 4 84 - 84 0 47 21 334 355 

Inflation (8-17-26-36) 2 48 5 109 1 167 0 L29 8 453 461 

GRAND TOTAL 99 308 32 652 37 753 4 11 0 88 172h12 3184 



NMT: Icclat lo €t*coummus (42'00) 

CATIMSMy AID 
Il1 

GR" AID 
012 

Ct AID 
013 

Gii AID 
V1A 

GMI 
PS 

AID GI AID 
TOTALS 

Em GRAM 

TI UIICAL ASSISTAUCKi, 
Lo -Term 
I IcrIlled lice Spec
S1 rt-Taru 

I uater anaweng apecC4400t&U nl a ll 

- -

10 

9 

w|00 

417 I17 

I 
I 

4 I 4117 a 

300 

1268 

I 300 

126 

WILSTRUCTI0tiI
C-matruct is 
3oglamerln 

150 
57 

t0 359 30 509 
57 

40 569 
57 

I Saafnear (A) 
3 Ric Pruductlon Spec.i 
Shwr r-Tern
2 Technical Speciallet 
40Ghor. 
la-Comutry (100 &) 

14 
20 
14 

6 
15 

20 
14 

5 
35 35 15 

40 
42 

6 
11 

100 

40 
42 

6 
11 

100 

STUDII MSz 
(Aditional Folders) 75 75 i5 

(mmIuo IT!i S5 

Ausorted Toole 
leturialm 
S Dleael pump* (4 UP) 
3 Tractor@ (UP 185) 
3 scrapeaa (mayaold 4M3) 
3 Pliou ('I?1.24) 
I Disc Uarrow (H1 95) 
3 Trallers (H 2,16) 

1 Land Plaee (1rle.tri-plane 

12 
5412 
1 
36 
36 
36 

5 
5 
5 

54 
36 
36 
36 
-1612 

5 
1 
2 
54 
36 
36" 
36 
3612 



fbl~ae ot~d *.. PiNilcrr IrrIgatIow/gncam~ae ($*0i1) 

raTtoff AID 
"I 

-I AID 
P12 

Cm AID 
FYI 

b4 iD 
P14 

(mm 
PTS 

AID (m LiD 
TOTALS 

/am CtWW 

40 toot .dals Tbrebera 
40 VG@de. 
64 Line Seeders 
1 ULc* "III, coatile. 
I Nammer Hill 
50 Srayers. poTtable 

Multiple cultivators2020 114 Plows 

20 narrow. 
s.Pare Parts 

12 
4 
9 

15 

3 
42 

2. 
41 

12 
4 
9 

15 
1 
3 
4.2" 

2 
41 

12 
4 
9 

15 
I 
3 
42 

2 
41 

aintanance/Sailares/PrimeS 
jV4hlcla Hatntenance 

Hacb!Qery Depreciation 1Reservw 
s.larlam :;) 
Primes (I) 
Otcsr/Start-up fund 

6 

10 
Is 

5 

23 

13 

10 

5 
40 
2S 

13 

11 

5 
40 
26 

13 

12 

6 
40 
28 .0 

8 

13 

1 
40 

53 

56 
15 

36 
160 
132 

89 
160 
132 

56 
Is 

Sub-Total 
Contlnmsacie (15z) 
In( Ictan (I-I-26-36-4 ) 

361 
54 
-

28 
4 

422 
63 
1-9 

80 
12 
7 

578 
87 

11 

10l 
]1
19 

246 
37 

74 

74 
1)
22 

44 
7 
is 

85 
13 

35 

1.651 
248 
244 

368 
51-
81 

2.019 
299 
327 

GRAND TOTAL 415 32 524 99 779 131. 357 107 6§ 113 143 502 2745 

(1) IOZ of 011V total 


