b280 262 (3)

PD-AAC- 176-8] 32,

APR 7 1975

ACTION MEMORANDUM FOR THE ASSISTANT ADMINISTRATOR, AFRICA

THRU: AFR/DP, Robert Huesmann O u— /
FROM: AFR/CWR, David Shear ﬂ“’(t\ A{ C-%«.//,m/

SUBJECT: Mali Crop Production

Problem: (1) Design of a crop production activity in Mopti
initially under the Foreign Disaster Assistance Act of 1974
($1.5 million) and (2) programming from FY 1976 regular avail-
abilities to support other crop production activities and water
resource development training ($400,000),

Discussion: Subsequent to Administrator Parker's visit to Mali

in the fall of 1974 and the DAP Team in December 1974 it was

decided that food production could be increased and skills developed
initially through relatively small scale investment in irrigation
and better dry land management practices. Similarly since water
resources represent a significant yet largely untapped potential

for increasing agricultural production, training at various levels
of water resource planning and development seems appropriate. Such
modest inputs could provide the basis for a broader dialogue with
the Government of Mali leading to programs with greater sectoral
impact. All this is especially true since, as a result of the
severe drought which devastated Mali between 1967 and 1974, seif-
sufficiency in food production has become the highest development
priority for the GOM and the U.S. Foreign Assistance Program in Mali.
The technologies of new crops and varieties, better adapted crop
cultural calendars, application of organic and inorganic fertilizer,
and other technical improvements can lead to an increasing rate of
production thereby permitting Malian farmers to assure themselves of
adequate food supply even in years when harvests are far less than
optimal.

A PRP developed in collaboration with various GOM Ministries was
developed which includes food production projects in the Second,
Fifth, and Sixth Regions of Mali. 1In addition a PRP for water re=
sources development and management training was also developed in
order to provide training to Malian officials in various aspects of
water resource development. Both PRPs are attached.

On March 10, 1975, a Project Committee reviewed the two PRPs and
raised a number of issues that require consideration prior to or
concurrent with the development of the activities proposed. Minutes
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of the Project Committee meeting are attached. In sum, the
Committee recommznded that project design proceed on the Mopti
portion of the proposal. However, the other crop production
activities require significantly more data than is presently
incorporated in the PRP. 1In addition the Committee recommended
that the water resources development and management training
proposal be included in the overall Mali Crop Production Project.

1f approved, project design would commence for an expansion of
Operation Millet, an existing AID-supported project in Mopti.
Its goal is to increase production of millet in the perennially
food deficit Fifth Region from a low of about 300 kg/ha in 1972
to about 600 kg/ha by 1978,

To date, AID has contributed to the Operation by providing Malian
Francs generated by PL 480 sales from the Regional Grain Stabiliza-
tion Project. Local salaries are financed from the GOM's own budget.
As a result of the phasing out of the Regional Grain Stabilization
Project in FY 1974 and thus the end of the flow of counterpart funds
this year, the GOM has requested AID to consider a continuation and
expansion of the existing program with grant funds. The new elements
would be: technical assistance; participant training in the United
States or third countries; construction of 400 km of rural access
roads and limited housing facilities; the expansion of millet produc=
tion into two new areas, Niafunke and Djenne; improvement of village
water supplies in 14 villages; and the design of an improved credit
program for project participants.

Total costs for Operation Millet are estimated at between $5.5 and
$6.0 million over a three to four year periods Of this amount, the
$1.5 million from Special Sahel funds, if approved, should carry the
project through the end of the third quarter of FY 1976.

Recommendation: That you approve the design of a crop production
activity in Mopti under the Foreign Disaster Assistance Act of 1974

at a level not to exceed $1.5 million and that you approve the program-
ming of $400,000 from FY 1976 regular availabilities to support other
crop production activities and water resource development training
subject to the resubmission and approval of a revised PRP. If this
latter course of action is approved the Committee suggested that the
PP Design Team for the Mopti activity also be charged with the revision
of the PRP for the proposed FY 1976 production and training activities.
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Project Committec Review of PRPs for the Mali
Crop Production Project and Water Resources
Development and Management Project, 3/10/75

PARTICIPANTS: 1. Coker, AFR/CWR
P. Lyman, AFR/DS
J. Welty, PPG/DPRE
M. Warnecke, AFR/DP
L. Clyburn, AFR/CWR
G. Thompson, AFR/DS
J. Patterson, AFR/CWR

The Project Committece reviewed the subject PRPs and raised
a number of issues that require consideration prior to or
concurrent with the development of the activities proposed.

Background

T, Committec reviewed the evolution of AID's support to Mali
noting that last spring during the Sahel Cereals and Livestock
Seminar it was decided to concentrate our support on livestock
activities. However, subsequent to the visit of Administrator
Parker in the fall of 1974 and tho DAP Team in December 1974 it
was decided that food production could be increased and skills
developed initially through relatively small scale investments
in irrigation and better dry land management practices. Similerly
since water resources represent a significant yet largely un-
tapped potential for increasing agricultural production, train-
ing at various levels of water resource planning and development
seems appropriate. Such modest inputs could provide the basis
for a broader dialogue with the Government of Mali leading to
programs with greater sectoral impact. The present proposals
emanated from these findings.

Issues

1. While the Committee belicved that project design could procecd
on the Mopti portion of the proposal because of the relatively
greater detail and data available and past involvement of AID
in the activity there was some doubt expressed as to the viability

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plun
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of the other production-components. The Haute Vallee
activity app.ars so small as to raise questions of the

value of the effort and its future impact. This suggests
additional considcration. It was decided that the Committee
should recommend claboration of that part of the proposal

to provide more detail and more of a rationale for proposed
AID support. Similarly it was felt that the Riz-Sorgho
activity as described in the PRP required additional detail.
It was noted that there were conflicting reports on the
status of IBRD's support to the Riz-Sorghc activity upon
vhich the AID poriion would be based. Finilly the Committee
felt that there shou™d be some indication as to the ilalian
role in the final design of any project the Agency may
propose.

2. As 1s the case with most proposed activities in Mali
the issue of external factors such as pricing, marketing
and logistics, and GOM capacity to provide inputs and
budgetary support were discusseds These [actors will
require special attention in the development of a PP,

3. There will need to be better identification of the
actual bencficiaries of the project particnlarly in the
Haute valiee.

4, The PP will need to provide more detail on the plans
for a credit program as jndicated on page 4 of the Crop
Production PRP.

5. There was concern expressed over the magnitude of roads
and housing to be constructed as shown in the PRP.

6. The Project Conmittee emphasized that any PP developed
will require an evaluation plan and log.cal framework. 1In
addition there will need to be an entry in the PP concerning
the Percy Amendment and a clear reference to the work of
other donors in this area.

Programming Approach

Subject to the provisions and caveats cited above, the Project
Committee agreed to recommend the following approaches to an
AID-supported crop production project in Malis
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1. That the water resources developnent and management
trainirg proposal bLe included in the Moli Crop Production Projects
This is desirable in order to (a) link trzining irmcdiately to
those specitic ciop production activitics which we may finance and
(b) suprere lirkagcs betueen those Government entitles which are
involved in lorg-range and short-term planning and irplementation
of crop production ond water resources development activities.

In additron, becausc the training proposal is so modest, from a
managcment perspective, it would be convenient to combine the two
preposals.,

2. That AA/ATR approve the design of a crop production ac:ivity
in Mopti for $1.5 million from the Specizl Sahel appropriation  This
could be thought of as Phase 1 of an overell crop production project
as desciibed in the PRP.  Subject to the provision in paragraph 3
below, AA/AFR will also be asked to authorize $400,000 for inclu: '«
in the 1Y 1976 Con:rescional Presentatwion for (a) development of
polders in the Riz-Sorgo area near Gao for production of sorghun
and rice; (b) financing of irrigated perimeters in the Haute Vallee
for int¢grated and varied egricultuvral preoduction (rice, millet,
sorghum, vegctables, etc.); and (c) provision of seminar-type training
in various aspects of water resource development.

3. The Project Committee recommended that the PP could go forward
AN rfhe MONF1 acrivity, out thei the PRy should be revised and re-
submitted for the llaute Vallee; Riz Sorgho and training components.

4, 1n developing the PP the Design Team should justify the pay-
ment of per diem out of project funds for cfficials participating
in any iu~country training programs.

5. 1In designing the PP careful attention will need to be paid
to the existing rescarch and enalysis undertaken in the past by tle
RDO/Dakar and REDSO.

6, The Project Paper for the Mopti activity will need to be
developed as soon as possible for submission and review prior to
June 30, 1975, The Committec suggested that perhaps at the same
time, the Design Tcam could revise the PRP for the proposed FY 1970
productinn and training activities noted in paragraph 3 above so
that the latter can be reviewed in Washington. An amended PP
submitted for FY 1976 funding wvculd then follow .

DISTRIBL'I'TON

AFR/CWI:, 1. Coker AFR/DP, M. Warnecke
AFR/DS, P. Lyman AFR/CWR, L. Clyburn
PPC/DPRE, J. Welty AFR/DS, G. Thompson
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MALI CROP PRODUCTION

PART I - SUMMARY
A. QGrantee : The Government of Mali

B. Amount : Grant $6,198,000 three years; estimated 5 years

Program $8,875,000

C. Purpose :

To achieve incrcased production and internal commercialization
of cereals - millet and sorghum ~ in the 5th admlnistrative r.gion
(Mopti Region) and to bring about certain complgmentary activities
wnich wlll contribute to achievement of this purpose and contribute
to greater overall productivity and better living standards in the
area.

D. Project D:scription :

The project includes two distinct but closely related activities
(a) one focusing on the agricultural aspect of increasing production
and productivity, the "Operation Mils" activity,and (b) a second
focusing on improvement of rural infrastructure and living conditions
which will contribute to achievement of the production goal - improve-
ment and maintenance of rural roads and improvement of village water

supplies.

Building upon the "Operation Mils(l)ActiVity" - an activity of the
GOM which has been financed by USAID through PL 480 counterpart funds
and which has been in operation in certain portions of the proposed
project area for the past two years - the project will intensify the
production increasing activities in the existing Operation Mils Area
and extend the geographical coverage to include essentially all of the
arca of the 5th Region wherein Millet and Sorghum are the principal
crops (sce map). The specific actions contemplated are: adaptative
research; introduction and extension of use of improved tillage
practices ~ animal powered plowing, cultivation and hauling; increased
plant populations; timely weeding; use of improved seeds and seed
treatments; use of fertilizer with emphasis on phosphates of local
origin; use of animal manures and composts, rotation of cereals with
legume crops such as ground nuts and cowpcas; complementary production

(L) Mils in Malian usage is plural and refers to millet, sorghum and
fonio (a species of digitalis which is widely consumed as a cereal
grain), not only to millet as translated in the FRP.
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of vegetables where conditions are particularly favorable; expansion
of availability of credit in kind, particularly for procurement of
agricultural implements and fertilizers; training of personnel;
complementary but related activities such as improvement of village
water supplies in the desperately needy areas; improvement of priority
rural roads, and improvement of blacksmith shops which exist in most
villages.

Being a low cost, broad based and extensive approach, effective
implementation of this project will not bring about a dramatic in-
crease in production, nor large improvements in living standards for
any one farmer. However, given the existing very low level of pro-
ductivity and the low levels of living standards, even small marginal
improvements will have a significan Simpact‘on the population involved -
presently approximately 250,000, but cxpanding through the life of
the project to about 500,000, representing approximately 60,000
families or production units. On the economy of the country as a
whole the impact will be very significant in that it is expected that
increases in production and productivity will yield important amounts
of surplus grain (grain production is expected to increase by about
7,000 tens the first year of the expanded program, and 30,000 tons per
ycar by the 5th vear) which will be marketed in deficit areas which
becauce of ecologic factors cannot produce grain in sufficient amounts
to satlsfy the needs of the populations.

The introduction of a rural infrastructure element as a companion
effort to the crop production element contributes both directly and in-
directly to the achievement of project goals. It makes a direct contri-
bution by facilitating the evacuation of surplus grain and the provisgion
of inputs and reclcasing large amounts of women's labor now involved in
extracoing water from meager sources. Turthermore, it provides many
indirect benefits by laying a foundation for a broader integrated rural
develcpment project within which health and rural education initiatives
will be more easily attached.

Although more dramatic results in grain production could be achieved
by developing the river deltas for production under controlled or semi-
controlled irrigation, such projects will require very heavy capital
investment. Because of limitations in managerial capabilities - not to
mention the probability of siznificant gaps in the knowledge of how to
deal with the problems of water management in the delta -~ the rate at
which such projects can be effectively pursued will remain low for some
time and the numbers of individuals who conld profit from such develop-
ments will also remain relatively low.

The project is designed as a five-year project with an estimated
overall cost of $8-875 millions. AID funding, however, is proposed
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for the first three years at a level ol approximately 46,2 million.
Contributions Lo the two oroad activilies are separately budgeted
since the GUMN monagement and budiet allocation for these will be
from two separate administrative units,

The U.S. contribution to Uperation Mils will be about $3.2
million during the first three yecars. Initially the GOM inputs into
the Operation [iils activity will consist of only salaries ard allowances
for GOM personnel snd will represent about 153 of the first year costs.
Contiruation of fundingz of salsries and allowances supnlemented by
receints from revolvine funds (describoed in sreater detail in the
budrat summary) will result in ~radval increase in the GOM contribution
suck that throush the fifth yesr the G7 ¢ill have contributed about
M4 of the total cost. fter the fifih yeor (the eirht year gince the
incention of Coeration '"ils) external finarcing will no longer be
reocuirad,

Fer the rural irfrastrecthire element the 1,3. contribution
will be aonroximately " 3.7 milliong ord will consict of ecuirment
for a rural road jmnroverment, ard maintenance briza'e, The O0M will
pay operatine cost of th2 bricade inelu’irr salarics and allowsnces
of l'aliun suservisory and on-ratioral personnel. The rural roads
brirr-ida for improvement and mainter arce of rural ronds is a new concept
which has been successfully employed in a tuou-year period in Gperation
Coten and Uperotion arschice arcos with finoncine from the r£AC and the
irt), The brigzue uill be under the direction of a special rural roads
burcau within the GOl Public works vervice. Lhe brigade will be used
in the cercles of Banksss and Khoro - the two more important cercles in
Operclion iiils in terms of population, area im cultivstion and relative
isolation r'rom adequute rosas. #approximately L70 kms. of roads will be
affected during the first thrce years.

The Director of Operation rils will establish priorities on roads
to be imoroved in terms of use of roads for evacuation of cereals and
lransgporiation of inputs, ‘tThe initisl cost of the brigade equipment
(from U.3. sources) will be approximastely $926,000. Operstion and
maintenance costs during the first three years will be $756,000.

A village water supnly element will be established to improve
water supnlies in the villases in the Cercles of Bankass and Koro by
deen2nineg and imorovine of existing rur wells and as necessary by
constroction of new dug wells., Six units, three for each of the cercles,
equipped for complementing locsal lahor in an essentislly hand-digeing
operation will be established. The units will include essantial
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equipment and specialized personnel needed to support hand labor in
hand=-digging operations - compressors for dealing with rocks, pumps
for evacuation of water during digging and deepening operations,
pulleys, ropes, ctc. for evacuation of dirt, ete. The well openings
will be concrete~lined, rimmed and covercd as a health measure. These
well-digging and imprcvement units will work under the technical and
managerial direction of the Rural Wells Bureau of the Hydraulics
Services of the Ministry of Industrial Development and Public Works.
Priorities in terms of villages o be served will be established by
the Director of Operation Mils in consultation with the Chiefs of
Cercles and Chiefs of Arrondissements. The cost of equipping and
operating the six units over a three-year period is $970,000.

An allotment of $lO0,000 over a three-year period is proposed
for procurement of simple basic blacksmith tools and materials, in-
cluding round and bar steel stock, for improving the cffectiveness
of village blacksmiths.

E. Relation to GOM Policies and Strategies

One of the important consequences of the Sahelian drought of
the past several years was to impress upon the GOM the need to mive
greater attention to basic cereal crops production. Pricr ts She
drought the GOM policies, and certain programs since independence
emphasized production of industrial export crops to the almost complete
neglect of basic food crops. As a conseguence, an gconomy which
traditionally produced a surplus of food for export gradually became
a food deficit one. This was brought to a climax by the severe drought
which reigned from 1969 through 1973, and which resulted in a serious
gap between production and consumption requirements necessitating
substantial grain irports at substantial costs. The achievement of
self-sufficiency, as a minimum objective, in cereal grain production
at acceptable consumer prices has now been established as a key
element of GOM policy and strategy. The initiation of Operation Mils
in 1972 was the first effort to implement this policy with respect
to sorghum and millet, the basic food grains of the majority of the
population. Significant changes in the marketing mechanism including
two increases in the official buying price of millet and sorghum
(from 18 MF/Kg in 1972 to 32 MF/Kg in 1974) by the GOM grain marketing
agency (OPAM) has given added impetus to the program.

The project is consistent with the GOM five-year (1974-78) plan
for the development of the Seno Plain and the Dogon plateau. These
geographic areas constitute the major portion of the project area
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F. Relation to AID Policies and Strategies

In addressing the basic food production need of Mali, this
project is dircctly responsive to AID policies and strategies in that
(1) it secks to reducc the dependence of the country on an ever de-
creasing world stock of cereal grains, (2) its focus is on one of the
poorest countries of the world, and (3) the beneficiaries represent
one of the poorest sectors if not the poorest significant sector of
the Malian population. For cxample, whereas the average per capita
GDP for the population as a whole is approximately $70, that for the
crop producing sector is on the order of slightly over $20, while
that for the grain producing sector is probably not more than $15.

The project is also responsive to the incremental modular
programning strategy adopted for the Sahel countries in that a primary
food production project is complemented by an element for improvement
of rural infrastructure vhich contributes both to achievement of the
food production objective and to improving rural well-being.

Moreover, the project is responsive to the DAP in that it builds
upon an existing "Opcration" organization; an institution which has
proven itsclf capable of providing applied research and extension
information, credit, marketing, and production inputs services for a
given major production program in a given geographic area.

G. Other Donor Coordination :

There is no other major donor activity in the project area which
is specifically dirccted at increasing production of millet and
sorghum, Certain other donor activities have some direct or indirect
relations to the project: a FED financed seed and grain protection
project; a UNDP/FAQ proposed seed production project; a rice project
financed by IBRD; small dam construction on the Dogon plateau with
financial assistance from IBRD, FRG, and FAC; FAC assistance to
research through TRAT and improvement of the Bamako-Segou road which
is an important link in the road connecting Bamako anc the project
area with IBRD financing.

H. Budget Summary :

Table and appended footnotes present the proposed budget
for the initial three years' financing as well as projections for the
five-year life of the project.

From the management standpoint it is proposed that all contri-
butions from both governmenvs, except funding for personnel and
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related personnel support, participant training in the U.S., and
commodity procurement from the U.S. be contributed to a special
project fund to be managed by the GOM Project Director subject

to review and approval of plans and budgets by AID and appropriate
GOM entities, following the pattern, in intent, established in the
Mali Livestock Sector Grant.



H. Budzet Summary

3-~year 5-year
total FY 76 FYT7 FY 78 total
I. Agricultural production and development (Operation Mils and Culture Maraichere)
A. U.S. contribution #1000
U.S. personnel 360 120 120 1°0 180
Commodities (capital) 480 273 78 129 758
Comrodities (expendable 750 221 251 278 83k
operations)
Buildings & facilities 2.8 203 45 - 248
Agr. equipment and 1015 ey 341 LoT 2252
production inputs (1)
Training 63 18 22 23 113
Contingency 19 -6 6 7 35
Escalation 5%/vr/simple 288 54 86 148 1180
Total U.S. contribution 3223 1142 olg 1132 5900
3-year 5-year

total FY 76 FY 77 FY 78 FY 79 FY 80 totad

B. GOM contribution

Salaries & sllowances 6h7 196 216 235 270 323 1240
From revolving fund (1) 500 150 350 825 1280 2605
From mobylette renewal
fund (2) 90 2L 31 35 L2 48 180
Escalation on salaries 66 10 21 35 5k 81 201
& allowances 5%/yr/simple
Commission for procure- 29?3) 73 98 125 146 170 612
ment for OPAM (5 MF/Kg)
Total goM (1) 1598 303 516 780 1337 1902 4838
Protect totals (5) 3936 1348 1186 1402 7341

(includes U.S. totals &
GOM salaries & allowances
+ gscalati09
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3-year 5-year
total FY 76 FYT77 FY Y78 FY 79 FY &0 total
4% of total project cost
from GOM budget (6) 16% 15% 18% 17% 17%
4 of total project cost
from GOM (7) Loy, 22, Ll 55% 619,
II. Rural infrastructure
A. U.S. contributions
1. Rural roads
U.S. personnel
Commodities 926 438 L88 -
(cepital)
Commodities 570 102 234 234
(expendable operations)
2. Village wells
U.S. personnel 120 40 4o 40
Commodities
(capital) 488 195 293 -
Commodities 266 46 110 110
(expendable operations) ‘
3. Village blacksmith 100 100
tools & materials
Contingency 250 80 90 80
Escallation 255 L6 130 79
Total U.S. contribution 2975 1047 1385 543
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3~year S-year
total FY 76 FY 77 FY 78 FY 79 FY 80 total

B. GOM contribution
Roads element

Personnel salaries 186 54 66 66
& allowances

Village well element

Personnel salaries

& allowances 96 28 3L 34
Village blecksmith
element 0 0 0 0
Total GOM contribution 282 82 100 100
Rural infrastructure 3257 1129 1485 643
totals
GOM contribution as %% % @ 16%
a % of total
Total project cost 7193 ah77 2671 2045
Operation Mils & rural
infrastructure
GOM contribution from 929 278 316 335
budgetary resources
as a % of total 13% 11% 129, 17%
GOM contribution from 1880 385 616 880

budgetary resources &
recycled iunds

as a % of total 26% 16% 23% L3%

Total budget for 5 years for project Mils and

3 years for Rural Infrastructure 13,995
(it is assumed that the GOM will coutinue the

Rural Infrastructure activity with its own resources)

Footnotes:

(1) Agriculture equipment and production inputs will be distributed to farmers
by Operation Mils on a cash as well as credit basis. Implements are provided on
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& 3-year repayment basis while credit for fertilizers, seed treatment and
seeds are repayable after 1 year. An interest charge of 4% per year is made
in the 3-year credits. The figures reflecct repayment of 50% of total credits
beginning in the second ycar. The % of rcpayments increase each year reaching
80% by the 5th year. Subsequently repayments should approach 100%.

(2) operartien Mils follows a practice of providing mobylettes to agriculture
agents and alloving a travel allowance to the users. Approximately 50% of

this allowance ic retained by the Operation for eventual replacement of worn out
vehicles. This in essence provides a revolving fund for replacing mobylettes
without rccourse to new financing from GOM budgeting resources.

(3) 1In practice procurement of commercialized grain in Operation Riz (rice)
is carried by the respective operation for the account of OPAM, for which
service a comnission is paid by OPAM., Operation Mils proposes that a similar
comnission be paid for its procurement operations for the account of OPAM.

(4) Fipures represent total GOM contributions from budget allocation to
Operation Mils as well as cxpected receipts. Footnotes 1, 2 and 3.

(5) Project totals represent total GOM contributions (feotnote 4) plus the
U.S. total contribution.

(6) Pigures indicatc GOM budgetary contributions as a percentage of tobul
project cost.

(7) FPigures indicate total GOM contributions - contribution from GOM
budgel plus receipts -~ as a percentage of total project cost.
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BUDGET SUMMARY CONT'D

($000)
Foreign Local
Total Exchange Currency
U.Ss Technicians 480 288 192
Commodities (1)
(Capital) 1,894 1,704 190
Commodities (2)
(Expendible) 1,586 1,271 315
Agriculture Equipment
and inputs (3) 1,015 615 400
Buildings 248 62 186
Tools & Materials for
Blacksmiths (2) 100 70 30
Training 63 13 50
Contingency (4) 269 179 90
Escalation (4) 543 362 181
GOM Salaries & Allowances 995 -0 - 995
TOTALS 7,193 4,564 2,629

(1) Off-shore procurement, local currency cost limited to inland
frieght.

(2) Limited local procurement, local currency cost consists mostly
of inland freight.,

(3) A substantial amount of local procurement from local fabrication
and manufacture,

(4) since about two-thirds of total costs, excluding GOM salaries and
allowances, represent foreign exchange costs the same percent
figure of these items were allocated to foreign exchange costs.
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PART II - THS PaCJLCT

Section 1. Project Brck-round

The arriculture sector including livestock occupies the efforts
of roughly 90, of the population of thz comntry and contrituted 30% (1) of
GUP in 1972. The crop production scctor accownted for about 215 of GDP and
provides livelihood for anproximately 60,: of the total population. 'Jith an
overall GOl of appre:dimately 270 per copita in 1972 (78 in 1974) it can be
geen that the crcep rroduction hrs an averape GOP per capita of only about

$21 in 1273 (42L in 197h).

The contribution of the crop sector amountinz to about dy million
in 1972 has declined in the pasi btro years becuuse of the effects of the drought
resulting in (1) lovered produclion of eiport crops as farrere reduced the area
planted in orler to concentrate on cercal procduction for their owm conswption
(2) reduced yields ol cereals due %o the droucht and (3) somo decline in market
value of cagort commodities in 1774,

The cerezl crops sector contributed 17.1 billion 1F al procurercnt
rriccs to Lhe larmer in 1972 or about .15 per capite for the estimated zrain
procucing porulalion,

Thus, while Iiali is onc of the poorest countries in the lorld in
terus of averace incomrs, the srain producers in 2211 represeat most ceriainly
one of tha poorest zroups of vopulation, in other words ilncy are the poorest
elanents of one of the pooreslt porulations,

These conditions are the consequence of technical/ecanomic factors
as described below,

The grain crops cxcept for rice are produced as dry land crops
throush an extensive systen of ghifting asriculture with very low yields per
unit of production and in which the limitls in produciion are largely established
by the following tvo eriteria: (a) the area which a family can prepare and plarb
durinz a rclatively short critical planting period after the first rains and
(b) the arca vhich they cen weed properly.

Yields per ha., ranse from a low averase production of betiecen
300-600 kp. per ha. in the rainfall belts below 700 mm (28 inches) to 6C0-1000
kg per ha, in the arecas wvith higher rainfall., In the areas of lowver rainfall
millat is the predominant crop while in higher rainfall areas sorghum and corn
asouie considerable iiportance, lioreover, in areas of hizher rainfall indus-
irial crops, chiefly coiton and peanuts, are important and contribule to the
higher average incomes of the rural population in these areas,

(1) This figure is given by the IMF report, Feb. 1975,
The Dap uses the figure L35.
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In spite of very low productivity llali was a surplus grain
producer during colonial period, Joon after independence, however,
grain production in rclation to porulation besan to decline such that
in about half of the vears up to 1970 deficits in preduction of suffi-
cient nmarmitude were rezistlered as to require substantial quantitics «f
importis, Several factors accounted for this shift, among which the more
inmportant are (1) increcase in urban prorulation at a faster rate thaa that
of rural populatiion, (2) expansion cf production of industrial crops at
the expense of —rain crops in the more vroduclive zones, (3) failurc to
bring about irmroverients in the rurel croduction system. The first vas
a consequence of the ranidly cxrandin- sarvice sactors, rariticularly
governnent services and lo a lassor derree industrialization while the
second was the result of & deliborate rovernment policy to dincrease ro-
duction of cixport crops for Zorei:m exchonze purposes, Tor this reason
tecinieal and raterial prometional aad citension services for these crovs
iere vacovried, prodaction Laiuts were subsidized and :ear reasonable
prices, (alchou:h froqueasly velewr cerrasionlding world rrices), were
cuaraate2d to Lhe producer. Jith reoneet to the rain crops o the other
hand very Xiitle was dene before 1770 o enceurase productiolr. Om bz
conirary during rost of the sxrwod, iU'wouzh control of markeling, orices
paid to ihe nroducer -rere leptl low, frequently as lur as 1/3 of t1it in
neiboring comntries,  As a congaqueice ceronl production, exnceplig
rice, coavined Lo follouw ine tamn honered axtansive system of' produc ticn
desi_ned o salisfy Tamily needs rathe- bthan for cash sole.  Thwereas
aboul 70 o 30,. of the industrial cron acreace in 197L vas woried with
aninal powver, virtually all the dry Jand zrain crop ilands were still
tilled with 2 hoe. Virtuslly no prodnctbtion inputs ars wsed, few improved
praci{ices have vecn introduced and ertension and informatlon services
rendsred to crain producers have rencined minimal,

The drought which began in 1070 created condilicns vhich
seriously widened the zap betieen coasumption and production of the basie
cercals and even began 1o have repercussions on the favored industrial
crops sactor, lleavy imporils of srain ware necessary in 1972, 1975 and
especially in 1974 Lo cover the needs of the population. It is generally
asgreed tnal for the most pnrt the srain producing population continued to
be celf sufficient with meazer producbion supplemented by the lraditional
stocic in storage, The imported srain therefore served chiefly to feed
the vrban population and the non-irain producing nomidic and semi-nomadic
lirestock producing population,

The drouzhi and the considerable effort required by the
government, with heavy assistance fron nunerous donors, to feced large
scgnents of the population brougzht to the GOII the realization that the
basic food grain producing secter could not be left to itself with the
expectation thal somehow or other it would continue to supply the food
needs in lhe traditional manner. ilorecover the need to make adjustmants
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in the price structwre of cereal mraiis s recognized., In 1972 and
again in 1974 Jincreases in the price piid to farmers by OPA were
authoriced, In 1972 the first cimifizant "Operation" also was
launched for the purpose of increasin: nroduciion of millet and
sor;ihun,

"Operation I4dls" uas constituted by zovernmental decree
in Iny 1972, The siructure of Ooerailion ilils follows closely that
of previounly created "Operations® Jor promoting the production of
coblon, pewnuts and rice. In essence an "Ozoration" is an adiinic-
wrative slracowre through which c:zieasion and informelion services
as uvell as credit and supply sorvices are provided in a given avea
for nronotm: production of a siven comaodivy, ‘fhe "Operation" also
provides a market for Whe farrurts product ¢t a fixed price.  The
"Operalioanh ercated for zronoting cotlon and peanut production have
been hi Oy succescful in introducliing cionges in the producilion sysienm
and the u:: of production inpuls wideir un tarousa 1073 had resulbod in

cver increasing nroduciicn of these comiodities,

"Cocraiion L.ils" vas laweliad in 1972 uith finoncial 1sslst-
ance from USALU throv~h PL 480 couvbterpart funds, Three years Cinonciag
Wyt vs and sulTicaent

A . . ) . - " .
(thout 21,5 nillioa) wis neodlded in winual installucnd
fends are comnitted Lo finouce the exisling »rogron throush Ceb, 1077,

The "Operation® wes slarbed in Luo cercles (administrotive
sub-units of 2 Resion) in the Llopli region (Nezion 5) and has since been
exlonded to thirece Arrondisseculs (Lddnistrative sub-units of a cercie)
of a third cercle. [he first operalicnal effort in Operatvicen 14ls, after
consliluting 2 staff, (sec organizailon chavi), was to malke soci-econartic
base Lline suvveys of Lhe arcas 1o be iacluded, ‘These surveys recovdad
detriis on demo_ravhy and a riculture including pommlation, asricultural
arct, crops and areas of cach, yiclds, production methodoluyy, use of
productiva tools, imlenents, animel povrer, other inguts, the exdsting
rasearch, ecxtension, inforrmation, credit anl supply and nuerketing services,
cele, Thus a sgolid vasz of informallon was established from vhich the
necessor, technical and molerinal innutbs could be programaed and {rom
which evaluation of the prosress of the prosram could be measurcd,

The activities of "Oporation Idils" include (1) estaeblishiamnt
of a cadre of a.ricultural a-enls (see organicational chart) to resch 21l
villazes in Lhe chosen area and vwho, worldn:s directly with a sroup of
faruwers selected as pilot farmers, carry oul a mumber of improved nroduc-
lion prectices, including some nre-demonstrational anolied rescarch trials
of polential but unproved practices or varletiess (Z)places produc tion
equipnea b~plows, harnesces, carts; and inputs-seed treating chemicals,
improved sceds, fertilizor-at ihe disposal of farmers on & cash or crcdit
basis(in the first year of onmeralion pilot farmers are provided the inputs
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wrlthout cost) and; (3) provide a markelinz outlet for surplus grain
at the oificial price prescribed by 0241, Operation iiils acts as the
agent of OFAl in buyinz and stocking rrain lo be subsequently reroved
at OPAli's expense to deficit areas,

The 1r'“>roved practices widen are bei
(1) plowing, in line seeding, larger plont popul
areater aty entJ_on to Ur,t"d. cont ol, noe of fwnjict
use of naure and cowmrosts, uss of clo:ical J’.‘art 1
rhosphates)and rotation wiih oulier noa cereal crops
for vhich improved varielics are available,

promoted include;
ion, inproved sacds,
25 for secd {rziliend,
izers (especially
-peanmuts and cair ved

n;
]

(=)
]
d

Tuo years of field oporation have been completad in 15 orione
disserents ¢l the circles of Bankass omd Horo and ome rears onecnilen has
been conileted in Uhree ~rrendissercals of touenina corele,  Solmovoend
cxnpansion of tlie rroject will cxwtend the overaifon to 5 arcoadi.s - oats
in ilopti cercle, 5 in Donentza ccrclc, 3 in Bandinara ecy slc a2 n
Djenne cerele, or ecsenlially all ol ihe sijndlicont willeb ned o rshun
producing areas of Lhe 'optl rezion. (Sze wp).

The results to dzte have beon very oalicfactory, 4- ~Tlec %L"'ﬂ.
administrative strrocture hns been ectnlishad Lo onive the op e cloi Gow
a slalf of agprienlbaral azenls has bown assizned Lo the lavzer . lLloro
or ;roups of villa_es, O\ lecnieal sl of 132 is currently avsumcd
in 10 arrondissen unt.,. A strilling diffeicernca wras obgerved in Vo .Lc,Ll'i::uns
of ihe extension persennel in areas covaeved by dhae "Oporation" an con Lr" sted
to those nol yet included, Uhe agents in the forer areas were enthusioss
tic, well informned about ccmht.Lon., in their recpective arees O"d disnicyed
a slrong sonse of purpose, while the latter were waiaforned and apnarernil:r
drifting with 1liltle notion of what their job was, or cense of purpose.

The accomplishments in terms of increased produclion ure not
edsily evalnaled because of chan-es in the rainfall Pnhbernu, ho-..vm._r,
it should be noted that the projected olficial commercializaticn of
grain in the crop year 1974-75 in the project area was surpassed by

ot

about 35,.

Incrzasing demand froh farners for apricultural cquipment
and inputc have been noted and an cxpansion in mumher of conpost pits
has ocecurred in spite of the problen of water shortares during the dry
seascn, Uomand for sceds of rotational crops-peanuts and cou peas -

in an area in which the sincle crop cullure of shorgzum or millet had
been traditional, has exceeded the available seeds supplies,
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The present project proposal is based upon these satisfactory
experiences with Operation Mils, The proposed USAID funding will
make it possible to continue Operation Mils and expand the area of
operation to essentially all of the millet and sorghum producing
areas of the 5th region,

While the Operation Mils project has focused on increasing
productivity ardproduction of millet and sorghum in the project
arca, attention has also been given and will be increasingly given
to more widespread production of other crops in rotation with the
grains, especially peanuts and cowpeas,

On the plateau area of Bandiagara cercle intensive market garden-
ing is practiced by segments of the population which have access to
small water impoundments. This vegetable gardening operation --
producing principally onions and tomactoes -- is an important supplement
to the grain production activity of the population involved (about
26,000), Moreover, shipment of the produce to other areas, including
export to Upper Volta represents a significant source of income for
the area.

The expansion of Operation Mils to Bandiagara cercle will
encompass this area and the serviceS similar to thosge provided to
millet and sorghum growers will be extended to the market garden
farmers, who are millet-sorghum producers as well,

To complement the activities designed to increase productivity
in the area and to take an initial step towards an integrated rural
development approach, the project proposes to bring about some improve-
ments in rural infrastructure -- roads and water supply, Road improve-
ment and maintenance will be of particular significance as the increased
production and commercialization of grain will require more effective
means for evacuating grain for delivery to deficit regions,
Experience with other Operations -- cotton and peanut producing
operations in sevecral arcas -- leads to the conclusion that improvement
of means of transportation is essential to increasing production, In
those operations the approach has been to create rural road brigades,
which operate under the supervision of the Public Works Service, and
are charged with improve-.ent and maintenance of roads in a given area.
A similar approach is being proposed as a complement to Operation Mils,

Domestic water supplies are one of the more important elements
which contribute to the quality of life and eventually to productivity,
Because of the limited water supplying infrastructure in most areas
in the project area, water supplies are not only frequently inadequate
as to quantity but are usually seriously inadequate as to quality,
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Morcover the production of water from the meagre sources requires a
very substantial expenditure of human effort -- an effort almost
entirely carried out by women. In order to take an initial step to
remedy these deficiencies the project proposes to improve village
water supplies in those villages where the need is most desperate,

A third element in the plan for improving rural infrastructure
involves assistance for upgrading village blacksmiths, As more
agricultural implements are utilized, village blacksmiths will
play an ever increasing role in maintenance and fabrication of equip-
ment and simple tools., An allocation of a modest sum for the purpose
of providing tools and round and bar steel stock will provide an
important impetus to the program for improving production through use
of better farming implements, This will also support the efforts by
Operation Mils for upgrading blacksmiths by training programs,

These rural infrastructure imp.ovement activities are included
in the project for the significant contribution they can bring to
the objectives of the food production element, This approach is also
consistent with the concept of the incremental modular program
development strategy in that they add to the food production activity
initial elements which could lead to a fully integrated rural develop-
ment approach,

Other U,S, activities which are related to this project are:
(1) a Sahel pest control project; (2) a Mali land capability project;
and (3) a sociological study in the Dogon area of Mopti Region,

The project was identified as a potential project for AID
support by a project team which examined a number of cereal production
projects in December 1974, A PRP was prepared at that time which was
approved by AID/W with respect to Operation Mils Mopti for more
intensive study and preparation of a PP,

Increasing production of cereals in the 5th repion is of
particular importance in the GOM plans for achieving self sufficiency
in cerecal production since grain surplusses in this region provide a
logical source from which to supply the perennially deficit 6th region,
Moreover, since millet and sorghum are the prinecipal crops produced
in the 5th region, increasing production and commercialization of
these grains offers the chief avenue for improving living conditions
of a population of some 500,000 inhabitants,

While some donor assistance has been and will probably continue
to be provided in this area, there have been no major donor undertakings
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to specifically promote increasing production of sorghum and millet,
The FED is financing a 3 ycar program of sced and harvest protection,
This program involved the establishment of a local mixing and packaging
plant for seed trecatment chemicals which are prepared from bulk imports.
The final product is packaged in amounts sufficient to treat ten kilos
of secd or enough to plant one hectare, Treatment is carried out by
the farmer before planting, The material is distributed through

SCAER or directly to seed farms., Materials for treating 10,000 tons

of seeds of sorghum, millet and peanuts are expected to be produced

and distributed for the 1975-76 crop. Stocks of this material were
observed by the PP team in the Operation Mils area,

A UNDP/FAO project, on a national scale, for increasing cercal
secd production is under study, This project, however, concentrates
most heavily on rice and will probably have little Lmpact on the
cereals in this project at least until new varieties become available
which are substantially better than the local varieties which are
being used, An ongoing project which will terminate in 1976 has
provided facilities and training in cerecal seed production for the
seed farm at Samé (rcgion 1),

Small dam construction being financed by the LBRD, FRG and FAC
will increase water availabilities on the Dogon plateau and permit
increasing the area and production of vegetables,

An IBRD financed water control project for rice production in the
Niger delta near Mopti will have only limited impact on the project,
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PROJECT ANALYSIS
a, Hconomic
(1) tiacro Overview:

Mali is one of the world's poorest countries with a per capita

income of $60-70 «nd a uational buuget of $63 million., (4t is isclated

geogrsphically with its nearcest nort some 1,000 km from Bamaio).
teononic growth heg been slow wvith an averuse inerease in GuUP in real
terms of 3.3 percent in the period 1v6d-1972. uLuring the drought
years of 1973 and 197h the GUP is expected to decline,

The structurs of the economy has remained virtually unchenged in
recent vears with U35 of 3P heine accouuled for by azriculture, the
seconlary sector accountint fer 13, the commcrecinl seactor accounting
for 25% anrd the nublic sector accountine for 115, The main exmorts
of the courtry ave asricultursl with cotton (217 of exvorts) being
the leader folloued by livestnck, eorourdnuts and fish., Food products
form tha major fmoort item with 25-357 of totsl fmnorts bheing food in
1969-1972, urine the neriod 19€°-1972 the value of food exportis
rouchly equaled the value of food imnorts.

(2) 'The Aegricultural Sector:

The asriculiural s~ctor Turnished livelihood for 91% of Mali's
population and nrovided 745 of totsl exports in 1972, About 907 of
the cultivatzd land is devotzd to subsistence food araia crops of
which rillet and sorghum are the greatsst importance., In 1973 about
752,000HT of millct and sorgnum were harvested of which 25,000 were

marketed via official markets.
(3) Cereal Cropss

Traditionally, rali has been self sufficient in production of
cercals, houcver the past 10 years huve shown a stead) increaese in
imported food grains resulting in a douoling of import requireneatss
Given tha fact that the rate of populotion Jrowtn is belizved to be
increesing as a result of improved heslth measures, the import
requirement is likely to increase substantially in crder to maintain
an adeouate per capita availability. The alternative to increased
imports, which would agaravete Hali's deficit balance of payments
situation, is increasesd domsstic produclion.
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(L) Prices:

The pricinj; system is very complex both for the inputs and
for the commercialized zrain., JInpubs are provided to "Uperation
Mils" by SCnuwd at heavily supsidized prices with the government
paying up to 80, of tre cost of production ihpuls and the farmer
paying 205 of the real cost. wsquipment is suvsiaized at a much
louer rale. Sce sanex C for complets details,

The prices for millet and sorghum sold are even more couplex
wilh on administered price precsently set st 32 M by the nrice board,
an cconoric farm rate nrice of 75 i sud a parsllel market (black
market) price uhich variss srestly bolh scasorally ond betwcen years.
or#sl (Office Proluits A~ricoles du ii2li) i3 the official markeling
orpanizotion. Accoerding to the DA?, in the nast the parallel market
orice has been runnine substentially above the official nrice,
hovpaver, officinrls in the ‘onti lerion indicate thaot this year
the "maralleld narket! nrice is currontly beleow tha offizial rrice
due Lo 3 relative Joc=T. abundance of rrain ond the closins of the
Uoner Volta border due to the border conflict which cut the Seno area
off from n majer muylet., The »rivala ftyelers price to farmers in
May 1975 wen about 20-25 MW per Filo and dependine uoon nrovress
of the 1975-76 gseason the nrice is 1ikelw Lo Aron further, TFurther
details of markstine and the nrice sitvation are oiven ip Arnex C,

The officisl price has bean incr-asing steadilr cver the vasgt
few years due Lo increasire nregsure 1o maintain nroducer nrices
which would offler zome incentive anl also keen grain in the country.

Official Producer Prices of Millei/Sorghum
Year 1965 66 67 68 69 70 7L 72 73 T4 75
MF/kg 11 15 16 18 18 18 18 20 26 30 32
source: IBaD and ALD/DAP

Howzver this price is still well below the present economic
farm gate price as calculated below:

OB U.5, Gulf Port $U.S. 110.78
" Ocoan Freight and insurance 38.00
CIF Dskar 1L8.78
Porie roge and shipping to Bamako _65.00
Bconomic value Ramako 213.78

Transport production aress to
consumption areas and margin
Tcenoriic Tarm Gate «30.00

$183.78

75,3L9 MF/MT
75 MF/ke
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The systom of prices fer both inputs and morketed millet and
sorghurn is very difficult to evaluate completely since inputs are
heavily subsiuized (unnual production inputs, fungicides and
fertilizers at the rate of 0J,5 subsidy - 20, rarmer countrioution)
and marketv grain orices seriously depressed., iougn comparisons
dona to comparc subsidized inputs and administered prices verus
full price of inputs and the graiu priced at the ecovnomic fam
gate price as derived below showed thot the farmer rcceives
approximately the same return under euch methoaolory (bec Annex
C). The bivgcst danger to the farmer at the present time is
if subsidies were taken off the inputs, in particular rertilizers;
while maintaining the low adiwinistersd price for grain, a return
to tralitional culture would be required.

(5) licro Economic Analysis:

If official nrices werea tn rise to the economic farm rote
price fammers could afford to pay the full orice for recommended
inputs only if bhe were able to harvest 7,000 kv, of millet from
his © hectaras of lond area (1144 %o/ha) with no conital exvenses
tn be repsid. 4 wield of 1500 liw/ha vhich Oneration “ils is
projecting will ~ive tha farmer a relurn to canital and labor
of 157,350 ©™ uhich would eive him 2 107 return or carital, the
ability to reway his eguirmert Josn in 3 years asnd have 30,000 -
Li0,000 I'7 arnual resisval Jdurirs the 3 years as @ return to labor
and management.

If on the other hand the administered prices are kept at
327 per kilo the input prices muct continue to be subsidized
to msintain present price levels. Under the current situation
of prices a yield of 1500 kg/iia on 6 hectares of land will ailow
a suitsble retura on investwent, repasment of the equipment loan
in 2 years and a rcturn of zbout 20,000 iuf for labor and management.
If yields are 1200 ky/ha two years will be suificrent to repay tne
equipment losn with over 35,000 nr' anuual residuel for a return to
capital and labor (See Annex C)e
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b. Technical Anszlysis

The principal area in which Operation wmils will be concerned
is the Plain of Seno and the Vogon Plateau. The latter to a large
extent consist of light sondy soil with limited areasof heavier clay
soils, The rainfoll ranges from sbout 530 mm to 700 mm, almost the
entire amount occurring between June and October. Millet and fonio
are virtually the only grain crops produced in the sandy soil area,
while in the heavicr soil sorghum is produced as well.

Most of the land is cultivated wvith the hoe and nlanting follows
the traditional paltern of nlantine on hills from whiech the s0il is
removesd ot cach of tvo weedines and finally the hill far the succecdine
crop is formed betueen hills of rrovin~ rroin. The hills follow a
zig~-zar pattern across the Tield at a3 sracine of one meter or more.
Numerous stalks are alloved to grow on each hill,

Animal manure ard comrcst arn widely used, beine Jdercsite” on
the sirde of the hill defore vlantine, ond from which they are worked
into the ground during planling and wecAding operations.

Mixed planting of varieties of varyinz vegetative cycles are
comnon and in sone areas interplantine of cowpcas or less commonly
ground-nvts and pois de terre (VoasnAdveia Subterranea ) between hills
of millel or sorghum is comsonly prescticeds These interpianted crops
are important sources of food for the farming population just before
the grsin matures since these have shorter vegelative cycles and are
eaten besfore the seeds are fully mature.

Crops rotations are rarely practiced other ihan the brush-fallow
rotation which is widely prascticed, with the frequency of rotation
dependent upon population pressure in the land,

The grain is harvested when mature and fully dry by cutting off
the heals. Storage ijs on ihe head in earthen bins. These ore uell
constructed, raised from the ground, reinforced with timber and provide
hiphly effective storame with necligible losses to insect or other
pests. Stored srain can be kept for several years in this mznner,
Storape of one or more yecars of the family requirements of grain
durine good cron years is common, with sellinz or witholding of grain
being determined by the crop outlook, usually shortly before the next
harvest.

Research for improvement of millet and sorrhum production has
been carried out a2long the vusral line of approach - improvement of
varieties, study of effect of tillaze and culiural methods, pest
control, effects of manures ann. composts and of chemical fertilizers,
etce
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Efforts to bring aowut genetic improvenent of millet have centered
largely on suicction within populations of local varieties with limited
efforts Lo produce new type by intervarietel hybridization and through
the use of huterosis. woclection or short types have produceu a number
of varizties wibth a hiher rstio of yrein wulpht to stalk weight than
that foundi in the local tsll varicties. oelection for length of vegetative
period has produced vurieties of varyin: vezetative period. Varieties
both local or imoroved are ususlly photoveriod sensitive. 1In peneral
improvenents which have been made hove not brought sbout draematic changes
in yield potential. Incrcased yield polential of 15-255 has been the
limit. OQther clianves ~ shortening of stalks wnd shortening of vegetative
cycle has oroducce? interestiny material [rocn the azronomic roint of view,
but these matzrials hove found little favor so far wilh nroducers in the
seno plains or Onzon nlataan ar~a. To g larse derree this is probebly
dua to failure te cavrrv out field trisls On a sufficient scale to establish
their ntitity and to make ample Aermongtrotions in farmer fields for
establishitvr o eleavly derenstraling suneriovity, ¥ield trials which
were initiuted ander Cperation "Mls with a new early-maturine short-
stemnd millet variety have shown ruch nromige and demand for ssed is
emerginm,

Stvdies on soil vreparstion, treeding, in line nlartire, see-
treotnent, incraasing nlant vornlalions have vrovided a cood base for
defining o nackave of cultaral rractices vhien shonl? nroduce gregber
yields. Tue more imnortant slements of the pcekase are (1) plowins
with the first rains to pernit in-line scedins (24 establishment of a
zood unifora stand with an optiasum population of 50-60,000 plants per
hoctore, and (2) treatment of seed with o r'unyicide to assure a high
percentage of szed germination aud healthy scedlings.

Ixtensive studies of responsc to manures, composts &nd chemical
fertilizers hove heen carried out at research statlons snd to a more
limited extent on the Sero plain, Tiese tests have uniforily determined
that ohosphate is the most limiting nutrient elewent for millet, while
for sorghum, nitcogen rapidly becomes limiting: citer lhe phosphate
rzquirenents are met. The response curves to phosphate applicution on
millet shows a return of 22kz. of srain for each unit of P05 added
between 0-i0kzs. of Po0g per ha. At hicher levels the response curve
drops off rapidly. With nitrozen the response is L.S kz. of grain for
gach unit of N batueer 0-107 kg, of N per ha., after the phosphate
requirenant has been met.

fixtensive experimentation has been made with millet and sorghum
as well as othar crons nn the use of around rock phosphate of local
origin. Those tests have showm that, while the resnonse to finely
pround (207-300 mesh) rock nhosnhate is delayed, (1little resnonse the
first yeoar) on a -5 vear rotation the rasnonse overall vas essentially
the sane as that for the more soluble superphosvhate when the ground
phosphate is used ah ratzs of approximately 3 times that of super-
phosphate in terms of PQOS content..
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With serious congideration being given to commencing a mining
and conditiounfing operation at the phosphate deposits near Tilemsi,
this source of phosohate fertilizers could beccme important in the
Mopti arsa (see economic analysis sector for further treatment of
the cconomics of fertilizer use).

Results with manure and compost depend in large measure on the
degree of decomnosition of these materials at the time of application
and vith respecl to time of seeding. The effect of compost is neutral
to nerotive during the dirst year of apnlication demending upon the
desree of decomnozition,

The research base verv briefly revieved in the foresoine has
nermi tt~d the develonrment of nackaces of nractice vhich are capable
of ircreasinz nroductivity by as much as 100Y or more for the complete
packart uhich includes fertilizer apnlications equel to L5 kes. each
of P20g and M per kectara., Less spectacular increases bave baen
demonstraled for less complet~ and froauently less costlv packazes
with erreater morpinal returns - see economic analysis.

The practices involved are of cuch nature as to ve apolicable
by the wajority of formers with little supervisior once the practices
have been demoashrateds The problems reloted to application cf
technolo.;y are more economic and lopistic in nature than technical.

From the logistic standpoint experience with "Operation® in
general and more specirically with Operation vils suggsests that
lozistics can be subisfactorily hendled oy the exisling structure
of Operation :lils ir cdequate infrastructure und eguipment are
provided and funds are made available on a timely basise ‘[he project
makes provisions [or both of the conditioning elements; the rural
infrastructure element of the projsct will tecilitate transportation,
repair and maintcnance of sgriculture iaplements and tools, and the
inerease in water supplies will release labor for other purposes and
facilitate the compost msking operation.

Credit-in-lrind as practiced by Operation Mils will improve the
economic setting by making it possible for farmers to acauire equipment
and supplies which heretofore were out of the reach of most of the
pooulation,

The technical snalysis of the rural infrastructure element is
described in more detail in Annex A - Project Descrintion. It
suf'ficas to point out here that on the basis of eryperience with
similar activilies in other "Operations” it is reasonable to exvect
that these elements of the »roject car be successfully executed,
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¢. Sociological Analysis

The data and throughts for this unalysis have been extracted in
large part form an article by Jean ualleds erntitled "“Ine uvogon Farmers!
and reports done by Dr. Michsel Horowitz of itiDSO/lA.

The majority of pcople in the p.oject area are Dogons., The Jogons
have shown a unigue ability to adapt to a variety of circumstsnces and
to maoximize their scarcest resources, hen the bottles of the lalian
Empire, the Thanian urbire and nomadic tribes were racine throusgh the
area the Sorons manaved to survive on the cliffs above the Serno vlain
by utilizin= very intensive acpicultural methods. In more recent times
intensive veaetable eordenine usine hand irriration, snils often carried
lone distonces by head basket to the oardens, and animal manures hag
become comon,  The experience of "Cp-ration Mils" over the past three
years hug been that the farners are verv interasted in utilizire the
imorove ! Lochnolerieg and lhey have been conine with some of their
scarce cash ir hand to rurchase equimment apd fertilizers. This clearly
i)lustrztes the interest of the Moron in improvin~ their situation.,

The fact that "Cprration Mils" is nrimarily conecerned yith the
productior of stanle food ~orains shevld make the operstio~ attractive
to the Jduron who, like most subsisterce faruiors, have vrimary concern
for ihe production of food rrains.

The farmers in lhe project area uppear to be cconomically astute
with rcasonably ¢ood knowuledge of sellin. prices both in Uuagadougou
and in the i0lian markets. They know the seasonal price fluctustions
and will often hold grain in thelr own well constructed granaries unvil
prices rise.

The animal trzction conponents of the "Operation rils" package
appear to bte in ~reat demand as faraers are buying both plows and carts
readily. Carts oopear Lo be in greatest demand and were seon frequently
all throuzh the area by the project teams They were being used to haul
water, dirt, fircwood, items to and from market and people from place
to nlace. Plows were seen occasionally but the ploving season had not
begun 8s yet. The nlow will be valuable to the famer in terms of
alloving an increesed area of cultivation only to the extent that it
decreases the amount of weedinz that must be done since the weeding
process is usually considered to have the mreatest demand for lsbor.

The project will have an effect on the women in the projact
areca. Firstly, the "Coeration Mils" renrcsentatives indicated that
most of their millet purchases were made in the amount of a calabash
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full and that much of it was purchased from women thus moving women
more into the commercial sector. Also the well components of the
project will allow casicer access to daily waler needs for the women
thus reducing her workload. Furthermore, since donkey carts were

seen being used both for hauling water and firewood, which are
traditional women's jobs, her workload will be reduced there also.

The nct effect will be to reduce the women's daily workload and at
the same {ime provide her an opportunity to contribute to the economic
wealth of the family by having more time for her kitchen garden and
for marketing produce.

"Operation Mils" has conducted their owvm socio-economic base-
line study in two of their cercles which forms a valuable base of
knowledge about the project area and will undertake similar studies

on areas into which it will expand.

Some results from this survey in two cercles are as follows:

Element Bankass Cercle Koro Cercle
Population 108,000 140,000
Farm units 11,924 16,150
Area in millet, has. 43,000 20,000
Millet arca/farm, has. 3.59 .30
Total cropped area, has. 54,169 81,619
Total cropped area/farm, has. £.55 5.05
No. work animals 145 13k
No. of carts 186 120
No. of animals drawing implements 65 136

More detailed sociological studies will be conducted during the
progress of the project by a contract through REDSO/WA.
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de Policy

One of the effects of the Sshelian drousht was to bring about a
subgtantial chaonge in attitudes of the 0l towards the grain production
sogrient of the avriculture soctnr, Since independence and prior to the
drouzht 301 procrons in a7riculture focusad heavily on industrial/export
crops both in temms of services provided and incentives through comnodity
snd input orices,

Sinca 1972 the NOY has recoenized the reed to encourars cereals
production and to provide hetter services as uell as jncentives to this
sector, Thus in liay 1972 by Dacrea "A2/PG-RM "Oneration Hils" wis
establiched to promote millet ard sor~hum nro-uctiion in the Monti exion
(Repion 5). USAID conlributed anmpovimstely 91,5 millions in PL-1YD
counterpart towards lanurchin~ this nreicet, "Ooeratior Mils'" was the
first sipgnisicant effort to IZmnrove rro~uction of millet and sorshum
and demonstrated a significant shift in attitude towards the population
concerned with these crops. Other "Unerations' had been previously
eslablished to encouraie rice production.

Through “Cperation 1iils" extension services have been inteusiiied
in the projucl areas and the provision ol agriculoural inputs Lo farmers
has been moae possible. also between 1972 and 1974 the buying price of
sorghun ard millet by UFwe hias been increased lwices

Althouch the current price of 32el¥ per kilo for millet and
sorghum repres=nts a price increase of about 753 since 1970 and has
apparenlly been sufficiently high to encourage sole by farmers (the
marketin: soals for the crop year 197h-75 in the Operation hils were
surnasscd by about 35s), this price represents about 805 of that for
sorrhum an the U8, and less than 503 of that in neichboring countries.
Tt is indigpensable to &t least mairteain the current balance betuween
prices for millet and sorshum and other agriculture comrodities, for
agricultvral immutbs, and the wage scalcs for the lewer economic strata
of the vopulation, It would be desirshle tn have orices for millet
and sorehum move up in relation to those nrices, especially when account
1s taken of the n arly 1205 increase since 1972 of waces paid to the
lowest paid workers - those which denend mostly on sorshum and millet,
and the suhslantial ircrasses (about £57%) which have been accordad
industrial crops since 1972,

The GOM provides procuction inputs at fixed orices throu~h
SCAZR, usually at subsidized prices. At the 1971-75 price levels
tha terms ¢f trade between inputs and ~rain were relatively favorsble
to lhe producer of grsain. Jince Feb. 1975, however, prices charged
by SCA=R have been increased by 355. «ith a GOM policy of controlling
bolh input and comiodity prices, it will be important to avoid shif'ts
in terms of trade vhich lowers the producer price for cereals in
relation to other prices.
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The current markcting practices of OPall - and consequently reflected
in Operation lils orocurement ot pyregin - is to close the official marketing
yaar on iarch 31. Jince fanmiers frecquently hold back reserves ol grain
until some indications cun be had on the srospects of the next harvest -
usually the amount snd distribution of the raing in ligy, June and July -

a considerable gaount of crain may be offered for sale after the official
commercializalion season is nasl oputtin~ the farmer at the mercy of grain
sneculators.  urina periods of croin scarcity the farmer will frequently
receive a nrice chova the offieial price. However, as sunnlies besin to
satis®y or to excred demand at the loc+l level drastic lowerine of nrices
ara likely Lo occur after close of the nfficial marketin~» season. Some
evidence that ithis doms oceur 'ias obaerv~d in one area of the Cneration
Mils nroject in liay 1975, Tt would therefore seem desirable to maintain
the base price throuvchout the year,

Arothor asnect of rolicv which hee an imnoriant hearine on the
nroject is thot of ~llocation of “or~i~rn exchan=e for nrocurament of
agricultnral ceviovent and inputs. The 30¥ has {raditionally sllocated
sufficicent forei-n exchanre for agricultiural ecgeipment matarials oand
invbuts since these were Larzely used for production of industrial crops
which were exported and earnad forei-n wxchonge., The incrocssd use of
similor inpcrboed commodatices for cereud production will result in a
forei n txchanc drain which will rot be compensaled by exporl ewurnings.
Particulor oltentlon will be nceded Lo assure thot foreipn exchange
sllocallous are not so limited as to Limit the aveilability of bue
recuired import:ad cowroditics.

e, PMinancial

GOii budratary resources will contribute about 11% of project
cost during the first year., This percentage will increasse to about
17h by the 3rd yeare. However, throuch recycling of funds received
from (a) repoyment of loans by the fermers, (b) throush use of reserves
set ¢sida from operating burdsets for reneval of nobylettes used by
aericultursl oeents, and (c¢) commissions for procuring rrain for the
accouni, of CPAi; the 50Y eontribution will jncrease each year such thal
by the third year the total GOM corntribution from budeetary resources
and recycled funds will be 3% of nroject cost, After the Sth year no
external financine should be reculred - see budget surmary table,

In eorder to assure timely avajilability of funis for vroject
operaticns the creatine of 2 snecial nproject fund is proposed similar
in intent to that proposed for the Livestock Sector. The fun” is
intended to »eceive cash trarsfars from hoth Governments as well as
recaipts from project operations guch as repayments of crerit extended
in kind, comr.issions for rrocuremznt of grain for the account. of OPAN
evenilual commissions for precurecment of other commodities e.. peanuts
for ihe accounti of SCiHikX, deposits of amounts from travel allowances
which are set aside for renewal of vehicles, etc., 411 funds destined
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for project use excepting U.S. and GOM funds for peyin; personnel
salaries and persomnel related costs, training outside lest Africa
and corviodity procurement from the U.S. vill be deposited into the
fund. These costs, however, will be included in determining over-
all projact costs ond in determining contiributions from the two
Governmentis,

The management of the fund will be vested in the director of
Operation "ils under volicv suidence and Airection of the board of
directors of Coerstion lils. The I'ald Develooment %ank, RMM, will
be the Azpository Tor the fund in the manner as in {he !Mali Livestock
Sector Activatiy.

Disbursemerts from the fuvns will be wa'e by the Airactor of
Operatior l'ils in accordence with an arnual workire and hudeet plan.
Semiznnual vorlkine ard budret plong will be establishe? before each
period vhieh uill bLecome Lhe basis for inbursements “rom the “uned
as well for deposils irte the fund of corlribuiions Trom GOXM and U.3.
grant funds.  The semicmual plens and burdrels will «1lso reflect
expected recoapts from internally generalod funds - regayment of
credit, coumissions, deposits against replacement of venicles - ete.

f. Admivistration
(1) Agriculuural Production nlement.

Ldministroticn and mana_ement of the project from the ALD
standpoint vwill be vested in a project mansger who will 8lso provide
technicsl puidance to the G0 project dirccior as well ss linkages to
activitices in otner institutions including Internationol tesearch
Centers which may be of interest or may contribute to the development
of the project. The nroject manacer will be assigned in Mali on a
full tims basis and may be direcct hire or contract. Other technical
support will be provided by short term assignmentscf speciaglists or
throurh existins prorrems and institutions supported by AID - TAD,
2TID institutions, Internaticnal Research Centers, etc. No difficulties
are cnvisionesd in vrovidire mana~erial and technical supnort for the
projcct hy AID,

From the GCM standpoint administration and mararement will be
provired throurh the "Cpreration Mils" ovrganization (see chart). This
system of manacing wroduction orirnted activities focusine on snncific
commodities in specified areas has been the chosen i~~trument of the
GOM for vromoting production enternrisaes and has been remarkably
sucecessful., The performance of the Operation Mils orzanization after
two years of oreration has becn most satisfactory and is a tribute to
the leadership and staff of the Operation.
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The key figure in the GOl organization is the project directlor.
The projact director reports directly to the lLireclor of agriculture
and is responsible to the high level board of directors shown in the
organizational chart. From the office director there is a naturally
flowing chain of comuand throurh the chiefs of different administrative
units; Chief of Sectors at the Cercle level, Chicf of ZiRS (Zone
D'expansion Hural) at the arrondissement level and Chief of the Secteur
de Base at the vills:e or villare croup level, at which point direct
contact is mairtaired with the farmer, A technical sunvort staff is also
provided throush ihe chiefs of ext-nsion, of trainineg, of agricultural
machirery, and of nersonnel, Other suoport staff ineclude the secretarial
and accountine staffs,

Experience to date with COperatieon YMils nrovides ressonable
assurarces that the GOM will provide adequate managsement for the
project.

(2) Pvral Infrostructure slement,
(a) Rurel Roads.

The rural roads brigade which will be created for the Operation
Mils 2rea will be sclf-conteired and will operate under the dipect
supcrvisicn of its chief engincer. The Chief of the itural doads
durce.u of the Linistry of Ludustrial D:velopment ana rublic .orks
will provide penersl supervision ol the operations of the brigade,
The estadlishment of priorities i selection of roads aud lhe order
in wbich they receive attention will be determined by the virector
of Opuration kile in consultation wilh the Cercle Chicis and the
Chiefl of the iural oads puresu, Tnis orgenizational structure
has worked satisfactorily for the use of similar brigades in
other "Operations',

(b) Water Well Team.

The six woter well teams will be organized each with its owm
chief vho will be resnonsible for the direct supervision of
operations. They will work under the general supervision of
"Coneration Puits" of the Mivision of Fydroleey and Enerey of the
Ministry of Industrial Develomment and the inistry of Tublic
VWiorks . The Director of Operation Mils in consultation with the
Cercle Chiefs and with the Chief of Operation Puits will establish
priorities in terms of work assienments of the teams.
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Project Tmplementation.

A. Implementation plans including flow charts of required actious
are ziven as part of the description of the two project elements in
Amnex A,

Be wmvaluation Plan :

Since in the cwallier Opersvion ilils oclivily the initial Lield
activily was oc conduct a socio-cconomic survey of ihe aceas involved
a ool .use was esbsbliched from vwhich to meusure progress and
accomplishments of the projecte As the arca of action of the projuct
is exponded gimilar surveys will be mad2 oefore undertsking, production
pronoillonal activities,

The socio-ccononic survey 2stablishnad base line data on
populations, arca, cultiivoted area by princinal crons, production
by principsl crons, arricultural imonlenenils and work stock oined
by farirs, use off imoroved production nractices, sz2ed Lrealnant,
composts ~nd “eriilizevs. "Pese will nrovide the bagis for
evaluoting provress towards achievine the project purpose.

Overation Mils brs alrcady s w2ll established system for
renorting and evaluatine parfarnane,  mnual work nlars avre
establich~d in terms of quonlifiad  tavrots for the gavaral
activities which ares {o b~ undrrto¥an Adurin- btiie arricultural
year. The werk plar is sunport=d oy a hudeet indicaline the
expanditires which are anticinalnd in carryir= ou: ile work plan,

Annual revisu mzetinces at which the resulls of the pracecdin
yecars opcrablons sre Leld in april-day to report on fizlu uperatiorns
(this appcors to be a wiform practice in alli Uverations). Lho
reports trca the different tield offices recora  accomplisumznts in
quanei bave toras on the various aclions token = experimeulal trials
and demonslrolions conducluu and resuils, improvea prectices etiployed,
improved s:zeds used, lunticide for sceu ireatuents and fertilizers

viilized, cumposts pits esteblished, aszriculuursl equigusut
dislribuled and ezcquired by furacrs, vorg stock truined sud utiiiged,
gmountg of groain comuercialized, estimates of lotal production and
praoduction of complementary crops or crops in rotation-,

Az the prosram for improvements of the rural infrastructure
becomys operstional the results from these activities will also be
renorted in like manner,


http:tc.:'r.i1
http:ClCe:.lS

- 31 -

Change in staff-additions of agents - and training provided
are also recorded.

Accounts of expenditurcs for equipment ana operating expenses,
of credil operalions and of procurcment operations are also rendered.

In essence these annual reviews will cover all sspects of the
project éd vrovide #ll the cssential elunents for eveluating prosress
of the prozrem in relationg with the nrojected olan of operation and
expenditurcs, Data from thege revisus ol so hecome a meossure of
improvement in the ohysicesl uvell beilnw of the nopuluticn.

» practices which bove already huen estebiished hy Oneration
Mils are balisved to he adeouste tn assur» a conlinuine evalualion of
prrfornance in the execntion of the project,

Thage



he COVIANTS

Arreement, vill be reached with the GOM for: (a) Assurineg budeeilary
resources for narine salaries and allowanees of [OIN personnel; (b) providing
land ani buildir~ facilities nol otleriise nrovidesd from external sources;
(¢) »ratu2lly inereasire tle alleratior of regourcrs sithap throuvh Adirsct
budretary allocations o ©rem revoltinr “unls so that the entire cost of
project operation yill be assumed by the G0 at {le en? of the S yaar neric:
- Gperaticn ©ils has nrovosed 2 nro~v.m {or auto-Cin-reiryv of the vrojizct
beginnin; after 19003 (d) assurirs & continuint supoly of foreiza exchsangse
for imrortiu., necded equipment wpa Suppiiss ana Lhe msiuterance of adscuate
steelis Lhrouw, h S0.out to satisfy the reciirements of tne progect; (e) meintuin-
ing of equit-ele prices, wivnin the overnmenc policies or fixin: prices
on esacntrol jnouts, &t vhich equipment oud mobgriols will be sold to
farw~rcoy; (L) cot bunuinr Lo proviee 2 werielins outlet ror ourplus prain
at crices vhich wiLll bousry s cqurtuvle resetion vo Lhose puaiuw for otuer
agzriculturel cumoditles to wae scales and to eqguivment ane Lnpul praccs,
audy () provide for esteblishing werkel oullets with protocted prices
for inldustriasl or other cropo waici moy oc¢ produced in rolelion witn e
vrain crops;y and (h)  assuring thoco the dural iweds Brigade ana the naler
Well Toous created by the project will work in Lhe project area for the
life of the projzct.

.
S, 1eSliis

Tssues arz of two kinds (1) those relating to GO support for the
preject and (2) those rel ated to 6N wolicies.

(1) 7Tn goreral proctice in existine "Onerations" vhich are
suprortrd by external finanecial resources - as far as can be ascertained
all "Cperations" receive “inancial svmnort from the outside - tha cost
of the ercadrement (Malian sie€f) incluline salaries and allowances as
well ig conretine costs are firanced hv Lhe Soror - (FAC, N, IRRM),
1t is likely that the GO w3ill d~sire that AID nrovide financing on
similar terrs,

USATD proposes to apnly the same nezotiatingz princirles with
respect to GOl contributions as were applied in the Iialil Livestock
Sector dctivity.

(2) The inceative for farmers to produce graia for sale and consequzntly
his attituie towards, as well as the economic cspabilities for iwproviuent
of his produciivity within the ol system of countrolling essentially oll
prices, is luriely a function of price relstionsnipse The substantial
comaerclalizaticn of grain in the Operation wils area from the 1974-75
harvest bears witness to this thesise 4 356 incresse in prices of all
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agricultural equipment and supplies established by 5Ciuf in February
1975, without any correspondins increase in prices paid to the farmer
may sufficizntly upset vhat was perhops a "reasonable balance with

a resultont disineentive Lo nroduce not orly srain but other apricultural
products, Finonciers of other Oserations have also expressed this

concern.

Tn the collaborstive style, CN0/Ramsko plans to maintain a
continuvinm dialorue with thae 0! on the subhjret of this intricate
balanca of nrices betveern inecuts, ~rain nrices and cash cron nrices.



ANNEX A

PROJECT DESCRIPTION

The project setting is the 5th Region (Mopti Region) and will
cncompass most of the dryland agriculture arca of the Mopti Region,

The project will involve two sets of related activities: (1) an
agriculture production activity and (2) a rural infrastructure activity,

1, THE AGRICULTURE PRODUCTION ACTIVITY

The agriculture productirn activity will Le essentially an
extension and expansion of the "Operation Mils" project described
in the background statement in scction IT-lof the paper, It will
consist of several types of activities carried outr by an initial staff
of some 130 technicians working in 3 cercles, 18 arrondisscments
and 120 villagzes or groups of villages and supported by a suitable
staff of scorctaries, chauffeurs, ete, The diagram in Annex (A)
presents an outline of the structure of the organization. As the
project expands throush the period 1976-1980 the technical staff will
expand by the addition of appruximately 30 agricultural agents each
year to reach a total of approximately 280 by the 5th year, The
arca covered by the project will expand to encompass 24 arrondissements
in 6 cercles or essentially all of the sorghum and millet arcas in
the Mopti Region (Region 5). A population of approximately 500,000
individuals representing 60,000 families or family units and a
cultivated area of 300,000 has, will be served,

Sceveral integrated action programs will be undertaken throughout
the arca served:

(a) Applicd rescarch or pre-vulgarization testiwg of practices to

test results and recommendations from local as well as external
resecarch organizations in actual farmers' field trials for confir-
mation of adaptability and utility to the local conditions, 1In
practice 1-5 such tests will be carried out in each cercle, The

trials will include testing of : (1) new varieties of millet and
sorghum in the areas in which sorghum is adapted -- areas with

heavier soils , DParticular attention will be given to testirg high
lysine sorghum variel.ies which may become available thr-~ugh research
programs, and of other crops which fit in a rotation with the grain
crops -- cowpeas, peanuts, pois de terre, ctc.; (2) rccommended
fertilizer practices with differing rotation systems and with different
fertilizer materials including locally produced ground phosphate

rock; (3) cffects of different levels of plant populations including
interplanting of legume crops with the grain crops on productivity;

(4) diffecrent rotational patterns; (5) differing soil preparation
practices including usc of mulches and organic manure and composts; and,



(6) the possibilitics of producing sorghum and/or millet as a second
crop in floating rice arcas in residualmoisturc after the rice
harvest on the pattern which is practiced in the Mckong Delta, It is
not the intent of the project to develop new varieties nor to develop
new production methodology but rather to test under actual field
conditions in the arca by local farmers practices which have been
developed and recommended by local and foreign institutions,

(b) Demonstrations of proven practices in farmer fields through the
pilot farmer system developed in carlicer Operation Mils program,
Through a number of pilot farmers, usually 10 are chosen in each
secteur de base (S.B.) (a unit of area comprising onec or more
villages covered by a single extension agent) proven practices are
applicd under close supervision of the agents, Agricultural inputs
arc provided oun a gratis basis on the demonstration arcag during the
demonstration period, The demonstrations will focus on simple
practices which can be applied by most farmers as well as more
sophisticated practices which will require off-the—~farm inputs, Use
of natural manures and compost, sceding in rows, use of optimum plant
populations, timely planting and weeding opeccations, rotations,
plowing and (ultivation with animal drawn equipment, use of seed
treatments, use of improved sceds, use of chemical fertilizers arve
practices which are demonstrated,

(¢) 1In certain arcas of the Dogon Plateau in the Cercle of Bandiagara
the appiied research and extension demonstration activities will be
extended to market gardening because of the significant role of market
gardening in the agricultural production pattern of those areas.
Special attention will be given to use of improved seeds, use of
tools, better water utilization, improved handling and preservation
of harvests and better market organization,

(d) Making available to farmers agricultural tools and implements

as well as production inputs. Th2se materials will be stocked at

each S.B, and made available to farmers on a cash or credit basis,
Three year credit terms at 4% interest will be given for implements
while for production inputs the term will be one year with no interest,
This opcration will provide for the first time official credit to
produccrs of the basic grains,

(e) In the project area Operation Mils agents will perform the
function of procuring surplus grain at the official price for OPAM,
Thus the farmer will be assured the official price for his surplus
production. The purchased grain will be temporarily stored at the
arrondissement level by Operation Mils until taken over by OPAM for
transporting to grain deficit arcas, chicfly the 6th Region. As



production of peanuts increaces as a rotational crop it is expected
that a similar arrangement will be made with SOMIEX for procurcment
of this crop at the official wrice.

(f) A training program at the local level will serve to upgrade
agents as new practices become available for demonstration, This
program will opcratc on a continuing basis through short courses and
seminars at the level of the cercle headquarters for upgrading
agents working at the village level, Because of the importance
being given to Lhe use of agricultural tools and implements a special
scetion on agricultural mechanics has been established to provide
training in the use of tools and implements, including training of
draft animals, Training for blacksmiths will also be provided along
with material inputs to facilitatce local maintenance of equipment

as well as local fabricatien of simple tools,

Training for more specialized personnel, especially in the areca
of market gardening, will be provided by short term observation and
training visits to specialized institutions and production enteryprises
in Mali or in other African countrics,

Limited opportunities for training in che U.S., subject to
solution of the language problem, will be provided for higher levels
of personnel,

The U,S. will provide the services of one full time project
manager, The project manager will be an individual with broad
background in agronomy and in cxtension. He will serve in a technical
capacity as advisor to the GOM project director assisting inj
establishing aund maintaining liaison with research and training
institutions within Mali as well as in other countries, assisting in
designing field trials and demonstrations, designing on-the-job
training programs for local agents, determining the needs for spacial
short term advisory services and recommending sources for obtaining
these services, identifying nceds for training outside of Mali and
recommending means for achieving this training,

Approximately 10 wman months of technical advisory services per year
will be provided by AID through short term assignments of dircct
hire or contractor personnel. These will include chiefly agronomists,
horticulturalists, soil scientists and entomalogists, The project
manager will also to the extent possible utilize consultants which
may he available from Internaltional Research Centers and through TAB
research contracts or 211D grant programs,

Ficld activities will be under the direction of the Director of
Operation Mils. Working through a direct line of command to the



agricultural agent at the village level and supported by a headquarters
staff, the Dircctor will be responsible for carrying out the purposes
of the project (sce organization chart), The initial staff of 146 of
which 130 represent technical personnel will increase to 280 plus
additional support personncl to handle logistics etc, The additional
technical agents will be recruited and provided training within the
"Operation',

Procurcment of materials, establishment of stocks of production
inputs and agricultural implements at points accessible to the farmer
and other logistics will be carried out by the "Operation',

The technical support staff at Project lleadquarters (Mopti) will
work with the field stalf and with advice from the U,S, project
director and shorlL temm specialists in selecting pilot farmers,
designing of demonstrations to be carriced out on pilot farms,
designing of simple experimental trials to be established in a few
represcentative arcas in the project arca, follow through on experimental
and demonstration plots including holding village nectings and ficld
days to permit farmers to obscrve results,

Recycling trainiig of all ageats at the village level will he
carried oul each ycar,

Annual mectings at the cercle level will be held for reporting
on the year's activities, evaluating results and for planning the

next year's program,

Flow charts of required actions are appended,
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IMPLEMENTATION ILAN/COURSE OF ACTION
ATD ACTIONS 1st YEAR

X 1975 1976
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Grant Agreement signed : X

SPAR/PIO/T U.S., Project Manager

_Project Manager at Post

- - - = - -

- - - - . " - - - - " D D e e S

Interim operations and financial plan
approved (Oct, - Dec. 1975)

BPUPp S
>4

Release of funds for interim period X

First year's operations and financial plan
approved

Release of funds for fiirst 6 mo. i

1
Horticulturalist recruited and on board :

Agronomist recruited and on board
Soil Scientist recruited and on board

Entolomologist recruited and on board

Ftdnimt
Third countryhneeég identified and arranged

* came . e ———n

U,S. training needs identified and programmed

Release of funds for second 6 months

{

i

!

i
.Second year's operations and financial plan . i '
approved | '

{

1
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IMPLEMENTATLON DLAJ/COURSE OF ACT1ON
GOM ACTIONS lst YEAR

1975 i 1976
J_ A S o N p 3 F M la wm g1y a s lo » D
‘ ' ' ; :
Project Director on board with stuff (146) ! ! ! l
?rior Cperacion Mils X wcecece-- cemmseceaca. mneesdNececmesessesssssesmrsessssssesssecosseses i

i
X ' |
'

Incaorin operations and financial plan
prapared (Oct, - Dec. 1975)

Project fund cstablished

1]

|

Racruitment of 30 new agricultural agents ' X X X. !
' : '

]

Training of new agents

Soclo-economic survey new project areas

First year's operations and £inancial plan
praparad R , X X

Ed
"
"

First six months use of funds projected i X

}
Re ¢vele training old agents R X ' !
'

Procurement vehicles and other capitol ftems(l) X X x:'x X X
(1)

Procurement expendable and operations materials X Semeccaa. e leramenmedcnenEAteetemmsesam e ——— amemeecenan

Lisc and amounts of L~outs and cquiprent needs
p-ovided to SCAER (1) X ' : X 2nd yr.
Procurement vehicles and other capital items for | K mm--- .-
Ind year [

, .

Inouts and equipment received from SCAER (1)
delivered

and aquipmcnt/to S.B. stores (1) X X
mproved sceds obtained from IRAT (1) X(vegetables) X (grains) '

3ilot Zarmers solectad and trained (1) ! X

Esrerimental field work with selected farmers(l) X mccmucuccancaa I
contiruing program

Intensive field work with pilot tarmers X vmecccecsccccnnanaa X R SETETEETE cmenammeaana——

Fleld work with other farmers X mceccmcccccccncencan T amenenTecannmem e c e m e n.——

Sachs obtained freom JPAM and delivered to S,B.
stores X ¥ X X X X X X

Filsancial projections for 2ad 6 months X '
Grein procurenent operations Kevomuemonaum= [SYSppS X K
Collaticn of results from trials and demonstrations Kemmomacoanan X

feview and evaluatilon of results of prior crop
erecle ! X

Cperational and financial plan for 2nd year
prepared

(1) Refers to CY 1976 program, subsequent years :
will folle'r similar pattarn.
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ANNEX A-3

RURAL INFRASTRUCTURE ACTIVITY

1.0 -~ The technical feasibility of "Operation Mils" is related
closely to certain infrastructure (logistical) activities =
specifically, transportation and water supply. Transportation is
limited to rural roads and pistes, while water supply includes dug
and drilled wells,

2.0 - Rurel Roads

The Road Planning Scection of the Mali Department of Public Works
(pPW) defincs three classes of roads, as follows:

Class Capacity Surlace
A over 4,000 T/year Bitumen or gravel
B 1,000 - 4,000 T/year Gravel
C Less than 1,000 T/ycar Barth

Except for the main axis Bemako-Mopti (612 km. ol asphalt pavemcat),
all rcads in the project arca are class B or C, with the preponderance
in class C.

Type B: Limited wel scason (June-0Oct.) usc; water courses cruc~2d by
lovw=level paved Tords; 12 m clearcd width 4.5 m surfaccd with L° cnm
compacted laterite. Construction carried out by New-Works Section DI,
with maintenance by regional cenbers (Mopti, in this case).

Typs C: Dry =cason (Nov-May) only. Existing tracks improved by
realignment, clearing and sturping as required. ILaterite surfacing
wnerc neccessary (i.e. sandy or silty patches). Low-lying sections
and water courses packed with rock or gravel. Rock points and high
spots removed. These roads are repaired and maintained by the
Travaux Publiques, in accordance with priorities established by the
"operation”.

2.1 - The Chiel of Operation Mils-Mopti has requested that the improvement
of 467 km of Type C roads as showvn below and on Map (page ) be included
on the Praoject.

Priority Route

Km
Segue ~Dialassougou-3okoura-Wankoro 65
Bankass~Koundougou-Bail 55
Koro-Dioungani-Douentza 160
Dioungani-Dinangourou 60
Somadougou-Quo~Bankass-Koporo-Koro 127

V0 O

TOTAL 467
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The AID team submitting this paper has reconnoitred most of the roads
involved. The repair and improvement of these agricultural roads is
considered vital to the successful accomplishment of project purposes,
and can rensonably be cxpected Lo he achieved within the time frame and
funds contemplated for ihis projecrt. They were sclected on the basis of
minimum cost and length to achieve maximun agricultural benefit, by
improving transport conditions - both impourt and export - in the most
critical aveas of aced. They will not only improve communications
between farms and market centers, but will also reduce truck operating
costs,

2.3 - The Direclorate of Public Works (DI4) has the responsibility for
administration, plannirg and M*nienance of primary and secondary roads,
and in 1677, crcated a special New Works Scetion to carry out rcural road
works financed by IDA und FAZ for the cotton and ground nut "Operations"
in other repglons of Mali. Two special Agricultural Road RepairRigades
were crealed, cach having the persomnel and cquipment to repalir ar’®
improve about 200 }za of rural roads arnually. A recent report by LDJ
"organizotion de 1 Fntretien Roulicr et Amclioration de Pistes Agricoles
Plan de Canmpagne 197h-1675" dated March 1975 cites progress, accomplish-
ments and costs to date in creating, training and cquipping these
Brigadcs., A sludy of thot report, along with discussions with the
Dircctor Gencral of Travaut Publics, lead to the conclusion that a soms-
vhat similar special additional Agricultural Road Repailr Brigade, with

a minimwn of heavy macninery, would be an accepbuble strategy for
accompliching the rural roads program requested by Operation Mils, over
a thrce-ycar period. On-the-job training will be the policy in the
Brigade.

Prom an analysis of the above report, and after the field rcconnaissance
of' the roads to be repaired and maintained, it is recommended that a
speeial Agricultural Road Repair Brigade be created, manned and equipped
especially for the type and amount of road work required for Operation
Mils. Such a Brigade necd not be as heavily equipped nor manned as were
the IDA and FA7 Brigades, since it will be working in easier terrain, and
the repairs to existing pistes need not be to as high standards as
achieved by the other two Brigades.

The personnel, equipmant and cstimated costs for such a road Brigade
are as Tollows:

2.h.1 Personnel:

1 Engineer ~ Chief of Brigade
1 Technician - Unite (Drainage and Culverts)

1 " - Debroussement (clearing)
1 " - Rechargement (embankment )
1 " - Compaction (rolling)

1 " - Reprofilage (grading)

1, " - Mechanic
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8 KEquipment Operators
14 Truck Drivers

8 Mechanics and Assistant Drivers - Operators

10 Drainage & Culvert Crew
10 Clearing Crew

9 Embankment Crew

9 Grading Crew

————————— —

75 Total

Total monthly cost for salaries of entire brigade estimated as
MF 2,250,000,

2.4.2 Fquipment:

HFRHERPSTNORMODE R

Bulidozcr (D-7)

Load~r (or power shovel)
Graders

Dump Trucks (6 m)
Repair Truck §

Tank Trucks (T FEET) 10,000 1.
Liaison Vehicles
Heavy Trailer

Cgnerete Mixer
Inbrication Truck
RUbber Tired Tractor

106 MF total

15% spare pacts

1975 Est. Cost (hors taxe)

1975
Unit Est. Cost Total
Hors taxe Est. 10~ MF
MP lO6 Ca.

50.0 5

27.0 27

24,0 48

10.0 60

27.0 27

13.0 26

4.0 16

10.0 10

2.0 2

8.0 8

3.0 3

277

43

Total

(at Y10 MF = $ 1 US = $ 780,000)

Other Equipment:

Heavy Jack
Chain Holst
Tents (10 man)

Motor Gen. Set 15 KVA
Mobile Compressor
Welding Set

}_l
HERERUJUORH

(4 man)

7z
320 » 10° MF
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Other Equipment (continued)

Water Pump 1

Tools, cables & hardware lot

Pick up Trucks (h04) 3
1975 Est. Cost (hors taxe) 60 x 106 MF
(at BLOMF = § 1 US) = $146,000
Total cquipment 380 x lO6 MF

(at W1OMF = ¢$ 1 US) ($ 926,000%)

2.h4.3 Based on cxperience with the similar brisades in ohher parts of
Mali, it is estimated that once the brigade is on site and
properly trained and cquipped, it can rcpair an average of about
1 km of rural road daily. Allowing for holidays, ecquipment
maintenance, rainy periods, equipment repair, and other factors,
a rough planning factor of about 200 km annually is a falr
assumption. Periods for moving from one site to the next must
be alloued, also.

2.4,k Materials and supplics

Once the Brigade starts operating, expericnce has shown that the
following materials and supplies will be required monthly by
local procurcment, in order to work satisfactorily:

Monthly Material and Supplies Needs

Gasoline and Diescl Fuel 3,000,000 FM
Lubricants 100,000 "
Repair parts 1,000,000 "
Tools 1,000,000 "
Tires 200,000 "
Batteries 200,000 "
Expendsble supplies 1,000,000 "
Communications and other 1,500,000 "

Total Monthly 8,000,000 Fi

at MIOMF = $ 1 ($ 19,500) Equivalent

2.5 Implementation Plan

Using the planning factors dctermined above, a three-year schedule
Tor organizing and equipping the Ag Road Brigade for Operation Mils,
and repairing the most urgently needed roads in the area, follows,
It will be noted that the Brigade will have accomplished about 40%
of the 5th road during thce three-year time frame of USAID funding.
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It is anticipat:d that, if nccessary, otlher sources of funding can
be provided to complete the fifth road repair project.

2.6 Budget
The funding required for the road repairs in Opcration Mils area

is summariced in the Budret Suwmmary sheet. All cosbts were estimated
in Mall Prancs, ‘vs of January 1975, based on recent cxperience of the
Public Works Department. Costs for equipment, supplics, materials,
tools, clc., are less taes, and arc convertible to U.8. dollars, where
appropriate, at the rate of MO MP = $ 1 U.S.

It is asswned that the heavy construclion cquipment would be procured
in the U.S. using standard epeciflcations already available in the

Mall Highuy Department. No pro~urcement services conbractor would be
required, as the Highuay Dopartment has ibs own proenrement division,
vhich veeently procured similar equipment, in a larger amount, under an
IBRD-fundvd programn. '

Thr tim2 phasine or cash flow as shown in the accompanying chart iz

derived from estimatlions of {he periods during which actual expendlies
will occur, in accordance vibh the Road Repair Schedule on Page 11.

2.7 Jwplementation - Personucl

The Mall Illigh.say Dzpactment can furnish the 7 key personncl, plus
necessary operators, truck drivers and mechanies, as shown in para-
graph 2.4.1 above, in accordance with the Road Repair Schedule. The
lebor ercws will be hired locally.

2.8 Supervision

It is conbemplated that periodic visits by USAID direct hire or contract
engincers can provide the necessary technical supcrvision, under the
overall control of the AID Prolect Manager, and the Country Davelopment

Officer.

RURAL WATER SUPPLY

3.1 Rainfall in the region of Operation Mi's (iMopti) averages between
200 and 700 mn annually, vith all rainfall normally occuring during a
25 to 60-day period between June and Scptember. Rainfall during the
months October-May 1s practically unknown. Since 1955 maximum annusl
raii fall at Bankass occurrcd in 1956, and amounted to 860 mm, when

rain occurrcd on about 61l days. Lowest recorded anmual rainfall at
Bankass occurred in 1970, and amounted to 443 mm, wheu rain occurred

on lesz than 20 days.


http:rai,fa.ll
http:prav-l.de

-1 -

3.2 The cercles of Mopti and Djenne contain large arcas subject to
inundation by the Nigcer and Banl Rivers. At Mopti, where the Bani

and Nimer converge, flow has varied from 85 m”/sce (clev. 261.1 M) at
lowest stage, to 2800 m™/sce (clev 267.8 1) at highest stage. Except
for a diversion dum at Marknla on the Niger River some 300 km upstream
from Mopli, bobth the Niger and Boanl arce uncontrolled, with the result
that variations in river stages can be great from one ycar to the next,
While not occurring in successive years, it is significant that the
river at Mopti over a period of rccord of some 60 years has recorded a
maximun range oft $.6 M (21.5 feet).

3.3 The cerecles of Douentra, Bandiagara, Bankass and Koro depend
praclically cntirely upon the spars rainfall and groundwater for theilr
supplics. Taking in c¢cusideration the limited funds aveilable, the
urgeney of need, ond priorilics of "Operotion Mils", the water supply
activities in thic three-year projeet will be limited to the 1 cercles
of Bankoss and Koro.

3.0 puring the period of extreme drousht (1970-1973), villages and
towms located away [rom the Wiger and Bani Rivers (and even some of
thosc in the Ilood plain) suffered severcly from water shortage. Such
villeges and tooms obtained their vater from dug wells, many of which
went dry. As a rosult of incrcased activity oy the Government of Mali,
and extornal. donors, water developmenl activilies have been stepped up

throushoul the affected arecas and in all aspects of water resources
development.

The Dirvcetion de 1'llydraulique <t de 1'Encrgie in the Ministry of
Publie Vorks stepped up studics and planning in the two major river
basins -- the Scncpal and the Niger -- including the firel design of
two larfe dams, onc in each basin, plus preliminary invesiligations for
a large dam on the Niger betwcen Tombuctu and Gao. OP - the water well
office (Operation Puits) ~ was strengthened and expanded.

Foreign technical essistance in terms of both moncy and personncl was
increascd, particularly in the tureavs of surfacc waters, hydrogeoclogy,
water wells and doms.

With the limited resources available and the difficulbies or transporiation
and field investigations, the Govermment of Mali is making commendable
progress in rescarch, field surveys, observations, development and
managemnens of its groundwater resourcces. A shortape of drilling rigs,

with nccescsary ancillary cquipment, and trained operators, exists in

Mall but both the GOM and forelgn donors have recently provided several
such rigs for research and exploration.

Before digging wells at a new location, it is wise to drill an explora-
tory small hole and run a test to determine whcther water is present, its
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level, quantity and its qualibty. Since most of the proposed new dug wells
in the OM arca will be at localions near existing wells, where the depth
to water, quantity and quality arec already known, it is considered that

a drill rig vill not be nccessary for the well development contemplated
in this project.

3.4,1 situalion in Mopti Region V

Mopti hos the only municipal water system in the reglon. Its
supply is obtained from the Beni River, and includes simple
treatment foecllitics. All other towns and villages in Region V
derive their water supplice from wvells ~ mostly dus wells of about
1.5 to L.8 M ~ diwncter and depths Trom 8 meters to 70 meters, and
usually concrecte lined. Excepb Tor the three larger towns
(Bandiagnra, Bonkass and Koro), wherce submerged mechanizc  puaps
have been installed in ariven wells, the villagers obtzin Lhelr
water - 1'or themselves and thelr cottle, horsca and other ivestock -
from the open well by means of a leather or rubber backet of about
4 to 10 litre cupaciiy on the cnd ol a rope. Except for municipal
systems, such as lMopcl, therce ir generally no charpge for water in
Mali Nor is there much attenbtion or interest in vater rights.

3.4,2 Some basic data obbained by the ATD Project Paper team during its
Ticldas reconraissance (ID - 25 May 1975) arc tabulabed below:

M3/hr Meters Meters
Village Bst. Capacity Depth of Well DEpth to Watex
Sevare (UNDP) Ferage 20 3L 1
Gani do Puit 0.5 50 gt
Bunkass (Hydr) Forage 15 120 ?
Dialassagou 1.0 27 26,5
Bai 0.4 65 65 (1)
Doule (2 wells) ea. 1.0 42 L1
Toroll .8 L2 b1
Koro Forage 5 195 187 (2)
Barapire (non operation 2.5 60 56 (3)

windmill)

Madousou 41 4o
Youdiou (2 wells) 3.0 41 Lo
Bandiagara (Forage) Lo ? ?
Djennc (many wells) 1.0 1h 13
Mounia (two good wells) 1.0 10 9

(1) Directory Hydraulic constructed a driven well at Bal which

was never completed. Drill rig went to 60 m depth and then broke
dovn. Tn 1972, villagers decpened their dug well to 65 m and found
sufficient water for meager existence. (5 1lil/day/capite). Bad water.
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(2) Koro well has clectric submerged turbtine pump driven off a
Leroy-Somer gasoline engine-gencrator set. Alternator provides
3.75 KVA, ? phase, 80 volt (5.7 amp) power (3,000 rpm engine).
Completed I July 1973, Operates 2-" hours per day, providing
t 20 m’fday. Very good waber.

(3) At Ca’wolic Mission - Barapire - windmill was not mechani-
cally connected to pump., Three-man {ype 1ift pump (2 installcd,
1 operating) was producing about 1 m” per hour, from 56 m depth.

3.4.3 In the project arca, the Dirccuion llydraulic (DH) has recently
completed two clectrically driven pumped water wells (at Bankass
and Koro) and altcmpted one unJurchsful]y at Bai. Using the
only available {ruck mounted "FATLING" rotary dleTLng rig in
the area, DI is about to tost o 3L-meler deep 8% inch diamcbSer
borchole, in which the static vater {able is 14 meters 1" ow the
surface, near the rice mill 12 Im casl_of Mopti It is  .pected
that this v2ll will produce 15 to 20 m- /h1 with acceptal -~ draw-
down, using a submerged clertrice deep well turbine pump, The
Malian hydrogeologic cengincer on this well, will devose his
efforta in the nert f'ew months to continued studies in bhe Dogon
Platcau and Gondo plain, of nceds and possibilities {or additional
groundwater devclopnent in the Opcratici Mils area of intercst.

3.4, 4 Plaming Tactors for village water supply way be roughly estimated
as {ollous:

Humans 30-40 Jlters/ddy/person
Cattle & horses 30 " [animal
Goats and sheep 10 " " "

3.14.5 There appears to be no clear-cul set of criteria by which a
decision ~an be made on the type of well to be constructed, even
thoush the choice 1s bhetween only the two types - dug wells and
driven wells. The former are usually much lower in capaclity than
the latber and are much slower to build, espccially in rock. Rough
constructlion rates for dug wells of 1. 8 meter diameter, Lined with
sectional concrete cylinders are 15-18 meters/month, with maximun
practicable depth of 80-L0 meters. Diffizulty of obtaining and
using explosives ls also a significant factor.

The Water Well Office (Operation Puits - OP) of Direction de
1'lfydraulique ct de 1L'Energic, in the Ministry of Industrial
Dzvelopment and Public Works is responsible for investigations,
planning and implementation of water wells throughout Mali. The
OP is conducting Ticld investigations, drilling and well develop~
ment - on a limited scale - in the Operotion Mils area now. Needs
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have been evaluated in the arca, and can be categorized as follows:

Field investigations, including drilling
New dug, wells

Dzepening existing wells

Drilling and developing high capacity wells
Dams and reservoirs

It is nut contemplated that the Operabion Mils project will be
involved in the dJdevelopment of any high capacity wells. However,
in order bo expedite Ticld irnvesligotions in the arca, and upon
recommendalion off OP, it appears thal the procurement of a combi-
nation rotary-percussicn type drill might be justified, but it
has not been includcd in this project.

The Project I'nper Tema incpecied a completed dam and reservoir,
plus two under constructior, on the Dogon Platcau, and  scussed
the progran in the offi- ¢ of the Dirceteur de 1'Hydraul e, and
found thal the dem and weservoir program is adequalcly p. anned,
stalffed and funded for several yecars into the Ffubure.

In vicw of the on-goina OP {ield investieabions pow underuvey in the
arca and plonning already done, il is believed that, for bEhe
limited requirements cf Operation Mils, a grouvnd water shudy and
investigation need not bhe funded under this project.

New Dug Wells
Opecration Puits has determined that the most urgent nceds [or new

dug wells in the Bankass Cercle of Operation Mils area exist at
the following sites:

Site Diam, Est. Depth
Kani Bonuon 1.8 m 50 m
Scgue 1.8 m 60 m
Diallasagou-Djimindo 1.8 m 60 m
Bankass-Gendarmeric 1.8m 60 m
Sokoura 1.8 m 60 m
Wori 1.8 m 60 m
Bai 1.8m 60 m

For constructing such ncw wells (and also deepening existing wells)
Q0P has procurcd a pcrecussion type buckes especially designed for
such work, but lacks a truck mounted derrick and compressor on vhich
to mount the bucket. It is proposed Lo finance the procurcmer: of
such a truck mounted derrick, with comprecsor, in order to provide a
more¢ effective tool for building and decpening water wells ir the
Opcration Mils arca. Estimated cost is 16,400,000 MF.
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Dzcpening Existing Water Wells

Operetion Puits has determined that the most urgent nceds for deepening
existing dug wells cxist at the following sites:

No, of Averape Ave, exist.
Site wells Diam. decpening Total M.  depth
Banieass L 1.8 m 5m 20 33 m
Kari-Bonzon 2 " " 10 20 m
Diallassagou 2 " " 10 20m
Segue 1 " lo0m 10 32 m
Total 10 55

Implemenbation

As o result of long expericnce, OP-GOM uses the following plamning
Taclors in the acea undcr consideration:

A team of 10 men, including Chiefl Well Mason, plus Assistant Mason with
8 trained workers, assisted Ly unpaid wnskilled local villagers, can
excavate about 220 meters of hole, at an average finished diametcr of
abt leaob 1.8 meters, in one year. This length of well hole can bc
cither ncu well, or the deepening ol an existing well. Tor the arca
under consideration, it Js assumed that 150 mcters will be in rock or
formations requiring blasting, and 75 mebers will be sofver material.

Such tecams are usually organized in groups of three te work in an
arcd the size of the cercles of Bankass and Koro. Certain trucks,
equipment and personncl can be used to suppori three teams, with
resulting savings in cost. In this case there would be two mechanics,
provided by the GOM a' no cost, plus two truck drivers in support of
cach threc tecams., The water well digging team personnel, and their
costs are prescnted in the following table:

Water Well Difaing ~ Personnel & Salaries

Each Well Digging Team:

1 mason 32,500 MF/month x 12 = 390,000 MF
1 mason assistant 25,500 " " x1l2 = 306,000 "
8 well workers 13,500/mo x 12 x 8 = 1,296,000 "
4+ villagers at no cost

TOTAL 1,992,000 "

USE 2,000,000 MF/y.
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For cach Cerclc there will be three teams, as above,
Hence: 3 x 2,000,000 = 6,000,000 MF/y.
PLUS :

2 mechanics - at no cost

H

2 chauffeurs C 32,500/mo x 12 780,000 MF /y.

Totel anmual cost/cercle = 6,780,000 MF/y.
Pcrsonnel/corcle/&r Ust - 7,000,000 MF/year/cercle

2 cercles - 14,000,000 M annual. personnel costs
Using the cbove plamming factors, it is estimated thal each Cercle

(Bankass and Korc) can be provided with new dug wells and deepening of
wells, annually, as follows:

New Wells Decpening
Mebers Mcters Meters

No. of Sites  Depth No. of Sites Depth Total

Team llo. 1 3 55 6 10 225
Team No. 2 3 55 6 10 225
Tcam No. 3 3 55 6 10 225

675

Thus assuming about 2.5 years of effective work (allowing for mobili-
zation and for moves, etc) about 1700 meters of new or deepened dug

wells could be producad in each Cercle, during the AID funding for this
project. This assumpbion is Justified when the period reyguired to order
and decliver cquipment to Damako and thence to the field sites is considered,
Also, lhe period required to recruit, train and move the personnel to the
field sites will result in no more than 29 to 30 months ~- al most =- of
productive Ticld work during the 26-month duration of the AID-funded
project.

The cquipment required for a group of three teams, as described above,
i.e. lhe cquipment required for each cercle (Bankass and Koro), is shown
on the following Table, along with cstimated costs. These cosls are 1975
prices, delivered Bamako, Mali, without tax, as determined from actual
bids reccived recently, for identical equipment.
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Opcration Mils - Wabter Wells
Equipment for 1 Cercle Well Dipgming Group
(Each group consists of 3 dipging teams - 8 men/team)

Unit Price

Total Cost

Quantiby M.F. M.F,
Land Rover Long Wheel Base 1 4,500,000 ,500,000
Truck 5 Ton lx)i w/winch 1 14,500,000 11,500,000
Truck 2 ton hzl w/winch 2 12,000,000 211,000,000
Compressor - b,000 litre 7 kg/cme 2 11,000,000 22,000,000
Compressor - Pipine and Fittings Lot 2,000,000 2,000,000
Air Hasmers v/ottachments 3 400, 000 1,200,000
Connectors and controls Lot 2,000,000 2,000,000
Air Drills vu/otiachments 6 200,000 1,200,000
Bibs, spndc«, hosen and filiings Lot 6,000,000 6,000,000
Grinders and sharpeners Lot 1,000,000 1,000,000
Pncumatic winch, w/vire rope 2 900,000 1,800,000
Well lining sets 1.8 i 2 1,100,000 2,200,000
Shaper and Triwncr 1.8 lif 1 350,000 350,000
Perforated Bobten Xing form 1.2 2 600,000 1,200,000
Cylinder 1.5 1 - 2 long 2 450,000 900,000
Guide Hooks and Chain Vall w/pw 1 200,000 200,070
Telescoping Shear lecs (Derrick 3 200,000 600,000
Self emply Exe. Buckeb 3 60,000 180,000
Tauk Trailer, 2,000 litre 1 1,200,000 1,200,000
Grip Ilolst ~ complcte 3 150,000 h50,000
Blasbing Machine, w/wire 5 200,000 1,000,000
Ohm meter 1 100,000 100,000
Salety Belts «nd Hats 15 22,000 330,000
Face Masks 10 1,000 10,000
Rope, Sisal meters 200 2,500 500,000
Punp, Droinage, w/hose & access. 3 700, 000 2,100,000
Additional hosc and Tittings Lot 1,000,000 1,000,000
Tools and Extras for Heavy Trucks Lot 800,000 800,000
" " " Light " Lot 800,000 800,000
Sparc Parts Lot 3,000,000 3,000,000
Tenbs and Explosive Storage Lot 1,000,000 1,000,020
Elevating Platfo~m . 6 50,000 300,000
Total 98,420,000
Contingency 1,580,000

Note: All costs exclude taxes and duties.

hio MP = § 1 U.S.

100,000,000 L
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Materials and Supplies

For cach Cercle - the GOM estimates annual costs for Materials and
Supplies annually:

(For all 3 working wcll digging teams)

Fucl end lube 8,500,000 MF
Well materials (cement, lumber, ebe.) 6,000,000 MF
Explos ives 6,000,000 MF
Expendnble tools and misc. 2,000,000 MF

22,500,000 MF/year

The Burcauw in "Opcration Puits" of the Direction de I1'Hydrauliqu: in
Bamako has the responsibility, and the capability, to procure quickly,
the equipment neccessary for the water supply activities contemplated in
this project. As a matter of facth, Lids had just been received in that

, 3
Burcau ror almosl identical iteme, in similar quantities, a few days prior
to vinit of the Project Paper Team.

Except for a fev ninor itews all cquipment, materials, supplics and
tools will he procured outside lali, as practically nothing of this type
is produccd locally.

It should be noted thal procurement, transport and supply of commodities,
cspeciolly to romote arcas in Mali, is an expensive and time consuming
operation., OGShortages in such commodities as gasoline, diesel fuel,
cem~nlb and cxplosives could scriously delay progress of this water supply
program. lHowever, the Project Paper Team is cognizant of this situation
and alloved Tor 1t in the cost cstimates and progress schedules.

Schedule

There is a tradition in Mall that road and field work outside Lovm slous
practically to a stop for aboubt two months during ihe height of the rainy
season. Assuming bhis project were approved about 1 September 1975, and
the cquipment ordercd shortly thereafter, it is possible that the equipment
could arrive in Bamako and be forwarded to the field working sites near
the start of the rainy season. While the rains do sporadically interrupt
good working conditions for short periods, and cause transportation
difficulties, they also reduce the intense heat., It is suggested that

it bchooves the GOM to investigate the possibility of continuing field
work throughout the short, so-called "rainy" seasen,

A tentative schedule for implementing the water supply aspects of the
projcct can be estimated as follows:


http:prOf~l'~l.1n
http:suppli.es
http:quantitJ.es
http:necessa.ry

- 22 -

1 August 1975 Project Authorized

1 October 1975 Equipment Ordercd

1 November 1975 Recruitment of personnel begins

1 March 1976 " and training completed

1 March 1976 Approximate arrival Bomako of equipment

1 April 1976 Personnel and cquipment srrive {ield sites
1 April-30 May 1976 Technical Advisors' visits

15 April 1975 Well digging commences

1 Oct~30 Nov 1976 Technical Advisors' visits
1 March-30 Apr 1976 " " "
1 Sept=31 Oct 1976 "
1 Feb-31 March 1977 " . "

1 Jul-31 Aug 1977 Final Technical Advisors' visibs
31 August 1977 End of USAID participation

" "

The schedule is shovm in graphic form on the following page.
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WATER SUPPLY
OPERATION MILS

SCHEDULE
1975 1976 1977 1978
JASONDJFMAMJJASONDIJIFMAMJJASONDJIFPMAMJIJASON
Project Authorization -
Equipment ordered -
Personnel:
Recruitment & Training = ~  =—==-==-

Movement to field

Well constructicn - Bankass = see e e e e

1 1" Koro _________________________________________________________

Equipment Arrival Bamako -
" " Field Sites -
Bankass Tech Advice & Assistance ——— ——- ———— ——— ———— ————

Koro " H H ——— ——— —— ————
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Water Supply Summary

For the equivalent of about $800,000 US a three-year program of
village dug water well development, improvement and augmentation
can be accomplished in the Cercles of Bankass and Koro, within
the "Opcration Mils" project,

Using three 10-man teams of' well diggers in each cercle with common
labor support from the villages, plus cquipment and supervision
provided by the Direction de 1'llydr~ulique et de 1'Energic of the
GOM, it is estimnted that about 27 new wells can be completed, and
about 5l cxisving wells improved, during the three-year program.
I'or both cercles, the totals would be 54 new wells and 108 inproved.

While it 1s difficult to predict the additional quontity of water
this cffort will produce, it could be of' the order of 300,000 to
100,000 liters daily.

Operatiion Mils - Rural Infra:tructure -~ Financial Plan
op

A sumniry tobulation of the estimeted costs, in both Mali Francs and
$ Us (at the assumed - Moy 1975 - exchange rate of L1S MF = § 1 US)
is atlnrched. Vhile the unit prices, salaries and quantity estimates
arc falrly precise, the allocations to projeet years, and between
off~shore and on-shore expendilurcs are arbitrary.

As can be seen from the table, there is a contingency of about 10%
available, over the three-year program. This contingency was not
distributed by years, types of currency, nor considered in estimating
escalation,

The cscalation was arbitrarily estimated as 5% on first year costs,
10} on sccond year and 15% on the third year costs. Several of the
calculations are only bto slide rule occurancy.

It will be noted that an estimated amount of $100,000 for blacksmith
tools, hand tools, hardware, etc. has bheen included in the Financial
Plan for Rural Infrastructure. A suggested list of types of tools
and materials required is included in this project paper.

As such tools and materials are literally non-existent in the Bankass
and Koro Cercles, the Team feels strongly that this item is vital to
the success of the Project. It was assumed that about half such
commodities could be procured locally.
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Illustrative List of Materials, Tools, Supplies and General Hardware
for DIimprovement of Village Rlachsmiths

Blacksmith Typec:

Round aud bar stock
Anvils

Hammers

Tongs

Punches

Chiscls

Other Tools:
Hammers
Pliers
Scrow drivers
Wrenches
Saus (wood and metal)
Cutters (tin snips)
Drills (wood ond mctal)
Drill presses
Bars, gooscneck
Piclt mattocks
Shovels
Tap and dic sects

Materials:
Nails
Screws, screw eyecs, shackles
Bolts and washers and nuts
Buckets, including sprinkler
Rope (fiber and wire)
Chain
Wire
Cement
Pipe
Hose



MALI - OPLRATION MILS - RURAL INFRASIRUCTURE - FINANCIAL PLAN
A1l cwrrency conversicns made ut rate of 4LO MF = $US 1 (Mey 1975)

ROADS - (467 Km Repair)

Construction Equipment
Personncl - Saluries
Hateridds & Supplies -
E pendablcs
Fuel & Lubes
Roads - sub-totals

WATER RESOURCES -

Operatzon Fvits ~ Banlass
& Kero

Vehicle., Equirrint & Tools

Perscnnel - Salaliles f1

Materials & Supplies -
Expcndables /2

Fuel & Lubes /3
Vater ~ cub-totals

Blacksmith Tools, Hand Tools,
ete.

Supervasion [l
Sub-~totels

Contingency /5

Annual Totals ~ 1.I
$US Zquav.

BEstimated Escalation @ M

1° YEAR 22 YEAR 3° YEAR $Us 3
MF Locol MNF Offshore MF Local  MF Offshore MF Local  MF Offshore ¥ . Y Mall rronc
Eualv of Eculv of Enuiv of Total
_ TOTAL YROJECT Cfrshore Gatul Froject
MF Local 1P Offshore Component Froiect
- 179,660,000 - 200,000, 000 - - 375.660 26 < -
212’2{630’000 - 27,000,000 - 27,000,000 - 76,260,000 37 - 2000 (9_():0%) ]928‘6)’838 ’33"?23’233
24,260,000 - 3,500,000 - 3,8 - 2 ? b
1s > 53, > 58,800,000 1h1,8,o,ooo - - 3h6’000 1h1:660:000
16,€20,000 - 37.200,000 - 27,200,020 - 91,020,000 -
%5.1510,000 179,560,000 122,000.000 200,000,600 63 ' 3500 = 222,000 91,020,000 *
3,140, 79,560, » 000, »000,000 123,009,050 ! 305,140,000 379,660,000 (926,000) 1,256,000 833,560, 000
i
- 80,000,000 - 320,060,000 - - - 2
11,700,000 0 111,000,000 »000, 11,050,000 - 39,706,000 00,030,000 (487,800) 187,800 206,000,000
! 2 109, - 96,8 0 19,700,000
11,709,000 - 28,600,090 - 2£4000,000 - | e enn or L
100,00 - 17.009.000 - 17,000,000 - o7, 79, 00 N N .10 €7,7€9,000
30,500,030 80,000,000 59,000,000 120,000,000 000, 000 N = - {10, G 2,105,020
»500, »000, »000, ,000, 59,000, KL, 567,050 200,000,000 (487, 553) 3,770 TIR3,500,00
4,000,000 4,000,000 8,000,000 8,500,000 0
»000, »000, »000, »500, 8,000,000 8,500,000 20,000,000 21,000,000 {s1.,220) 100,000 11,090,000
- 16,400,000 - 16,100,000 - 16,400,000 kg o
- - 200,000 (120,000) 120.000 LG, 2
97,650,000 260,060,600 _ 190,000,C00 _ 344,900,000 150,G00,000  2%,600,000 . 7 ) Lt 220, 5,200,000
) f) f) f) f] » ’ » Y5 ] ) ) X 377,640,000 649,E€0, GO0 {1,385,000) s S,g;g,ggg 1)127T5m:0m
> >
.. 250,000t
‘
377,100,000 534,900,000 21k ,9¢0,000 | 1,12
S ! 127,500,000
925,000 1, 500,000 525,600 ’ 2.75C.000
1
18,£85,000 53,450,000 2,2-3,000 ! 104,610,000
16,300 130,000 75,700 ! *255,000

$US Equiv.

10 months orly, in 1° year

[TANT) "

1
2 5 month. "
3 5 monthe " e "

2h man routic~; clloccted Dy year cccording to schedulie.

/5 Not consider.d in Brcuimating Lseslation
5% on 10 year arpenditures'; 104 on sceond; 15% on third.

All otr-rhore costs as.unea.
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Progect Title _

LOGICAL FRALILL.ORK
FOR
SUMMARIZING PR(TCT DESH

MALT CROP_IROFY i IO

5N

"

Est Project Con pletion Date b
1 kel
Date of this Summary___ L' "0 1045

NARRATIVE SUMMARY

OGITCTIVELY VERIFIABLE INDICATORS. ;

MEANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

Propant Goal  The vaader obyechive (o
whach this jroject contritwies

Self sufficiency in staple coresl
grain crops for Mali

Measures o! Goal Achwevement

1. Impor! requitement for staple ceresls
an 1779 cgqual te B5% of imyort recuatronts

in 1975.

2, Annual production incresse equzl to o
exceeding ratc of populaticn growth afc.r
1979.

1, Mationul accownts

2. Naticnal statistics !

Concerning long term value of program/project

-
Propcet Purpose

Increase tle productivity and
comzcrcialization of cereal crops
in the Mopti arca.

Conditinns that vall ird caie pu pose has bren
13“]".‘-"1']’&31';}' Bt eVl prains an the projsct are
incrosang 15% per yesr over 1LoP.
Per hn yrelds of 1700 kg/ha on furms of jilot
formers by yeer 3 of their patticijalacn in
tyon proprin.
Per ha yields of 15000 particijating fer »rs
to iner< ire 155 per ye-r to 900 kg/ta 2t 1 mt
Pilot {armr:« continue to ute reconrenders 1
ofter end of free anputr.
Per kn/1 coats ut 1975 prices of pravate trers

N e b .
BIEE 8Tt T (e 2Tproved . pree

1.

Op-~raticn Mils records
2. "

L] "
Sarvey by Project Manager
Opcretion 1ils records
Survey by Project lanager

5

Affocting purpocs 10 gaal link .
1. Procducticn preprers will bo initisted

in other &reas of knla.

2. The GOt w211 contarue t2 support food
production &s a valuable gosl.

3. Severe droughts of long duration will
nat occur.

4. Grains flous across borders will not
becouine Loo severc.

5. Rational preogram for security stock
of grain 3s instatuted.

Ouvteuts 1. sgmaculturel anput svpyply
e rbe vy < ed.
2. Ixtenpaoir rysor g .,iffﬁa'e‘{".

3. k.rooting e-pabilitics of Uperatinn

Maln (xrenued.

- Azmcultinal e1edit aystem esteblished
in Gw.olacn 1ila,

o Tnes pred wveal balaty of labor,

™~

(Y. )

. Trads deproved in prolect area,

7.

Wolln dupe or impreosed.

M‘:l?" 1he of Qutputs ne=e=cary and suflicient 1o actuevs purp »
- 200D Lzllare varya an hands off Surepera Uy 1678
28C A;r. .gente wvorrarg wath fermere by 1776,
JOCO T. . of «y:. anputs ured hy 1676,

12000 T.of pr-:+ eomnercanla~ . by 1$79.

2.
3.
4.

5. 450 ¥n. rouds ¢ 1able of hendd o & T, tr.st
ciring critice? trinepost prsa o,

6, Hovedvyp aredit tuad of 2790 1. 122¢, 37
cctablashed by 1979,

7. Pepaymeni of &l aenieved by 147%.

8. Yomen tise spent in cbtainang .. ter snd wood

decrenced by 155,

. Oporstior 1215 records.

). L4 " L

'. 1] n f

i« 073 records and survey

sial, tica.

o« Bwlneering report.

v O enlion I'ils 1ccords.
" L n

Snvrey by socinl scientist
cenlructor.

H{pcting output fo purpose ink .
1. ﬁ\ccqu-ltc raantal)l corditins wall exar),

feor normral production.

R. GO w11 mmintsan a balonce between
prices of apr. inmpute, grian, peanutcs
and cotton which allowa a uwrginnl
incentive for foed produciaan.

B. Rerenrch recults arc aprliczble to
the aica of the poject.

\» The privete tisder market will expand

to hnnrlae some of the additiomel grein

proouced.

5. The furmers an tho area wall accept th{
packeare, -

Ingmat: Actrvities and Types nf e oureey
1. Cor-ntitaes 3 a) brem equapnert ;
b) tarm dnputs; ¢) Read equipment,
Ti drun-,
Teetnienl arciota oo,
Loc 1 staff (C7)).
Wcll c~nutrvetion equivment

2.
3.
/e
5.

L

Level of Eftort/Expendhiture for cach activity

.

See Budget

lisbursements

Affecting nput to output hnk

1. Commodities will be avi.ilable in
adequute guantaties at the offered
prices.

2. G0N will nrovide svfficient
Lulgtvery suppore to fully ateff
the oprralion,

[p13 1t Concepity tncorporated, 1972
Vastungion, DC
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SUBJECT: WAL CROP PRODUCTION &

(A
) $F

REFe (A) Uﬁ”Aho 787 (R) BAMAKG 348 (C) BAUAKO 850

YART r GR i{u-‘ 31\ N

Lo SULMARY: FOLLOVIG DESCRIBES APPROACH TO AID-SUPPORTED o
t”hP PREDUGTION PROJECT I1 MALI IHCLUDING WATER RESOURCES -
DEVAL OBLE T ;"IWI”” (RIRLUALLY PROPOSED AS SEPARATE PROJECT. S
YWITIAL ACTIVITIENS WOULD GET UNDERVAY 10 HOPTY UTILIZIU (.
SPECIAL SANEL FULAS AUD LIUITED ACTEIVITIES AND TRALNIHG : bl
FLOSUHERE VITH FY 1976 REGULAR AUAILABILZTIZS SUBJECT TO & L
REVISIGH OF PRP. : i
2. FUNDING., TIME COUSTRAILYS AND PROPOSALS ENBODIED IN i
(A) CROP PRODUSTION PRP AlID (B) WATER RESOURCES DEVELOPHENT Sl

TRATRING PRP HAVE LEDR PRO KCT COUMITTEE WHICH MET ON MARCH
10, 1975, TO RECOUMERD | ULLFﬂIHG SCENERIOC RE MALI CROP PRO-
DUCTION ACTIVITIES UH‘CH HAS DEEW ACCEPTED BY AA/AFR. (RE-
QUEST ADCVE TITLE CHARGE TO AVOID CONFUSION WITH FOOD FOR
WORK PROJECT) s

(A) AAZAFR APPROVES DESIGH OF CROP PRCDUCTIOR ACTIVITY IN
MOPTL FOR DOLS 1,2 MILLION PROGRAMMED FROM SPECIAL SAHEL
APPROPRIATION. THIS MAY BE THCUGHT OF AS PHASE I OF OVER-

aLL CROP PRODUCTION PROJECT &5 DESCRIBED IN PRP. COS
COMPONENT BREAXKDOWH ENVISAGED AS PRESENTED IN PRP AT DOLS
1.5 MILLICH LEVEL WOT, HOWEVER, DOLS 1.771 MILLION BALANCE
ARD SUBSEQUENT YEARS FUNDING REQUIREMENT WILL NEED TO BE
IHCLUDED IH TY 19771 FBGa

-UMG&&GS%FL T

incation

LEADAM
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(B) SUBJECT TO PROVISIONS CITED PARA 3, AA/AFR ALSO APPROVES
INCLUSION DOLS 400,000 IN FY 1976 CP AS FOLLOWS: (1)
DEVELCPHENT OF POLDERS/ IN RIZ-SORGHO AREA NEAR GAO FOR
FRCDUCTION OF SORGHUM AND RICE; (2) FINANCING OF IRRIGATED
PERINMETERS IN HAUTE VALLEE FOR INTEGRATED AND VARIED AG=-
RLCULTURAL PRODUCTION (RICE, MILLET, SORGHUH, VEGETABLES,
ETC.) 3 ANUD (3) PROVISION OF SEMINAR=-TYPE TRAINING IN
VARIOUS ASPECTS QOF WATER RESOURCE DEVELOPMENT. FYIs LATTER
FOINT COVERS TRAINING ACTIVITIES INCLUDED IN SEPARATE PRP
TER RESOURCES DEVELOPHENT AND MANAGEMENT WHICH WOQULD
NOW BE IHNCLUDED It THIS OVERALL PROJECT. SUCH AMALGAMATION
BELIEVED DESIRABLE BECAUSE OF IMHUEDIATE TRAINING HEEDS CF
PROPOSED PRODUCTION ACTIVITIES, EFFICACY OF LINKING GOM
ENTITIES INVOLVED It SHORT-TER H AUD LONG=TERM PLANHING AND
INPLENENTATION, AtlD MANAGEUEUT COHVENIENCE VIS=A=VIS
MCDEST TRAINING PROGRAMM PPUR“”.J. EED FYI. CO3TS BROKE
DOWN FOR CP AS FOLLOWSs . (1) PART-TIHE CONTRACT SERVICES
FOR TRAINING PPO(an (DOLS LO7T ur) (2) PARTICIPANT TRAIN-
ING (DOLS 19,0003 (3) COMHODITIES IHGLUDING ARINAL TRACTION
EQUIPHENT, VEHICLES” AGRICULTURAL LUPUTS AULD TRALNING
VATERIALS (DOLS 1680.890) 3 AlD {4) OTHER CCSTS INCLUDIRG POL,
AFD U“"hALIG"‘ AlD CONSTRUCTION CO5TS (DCLS 174,800), SIKCE
HIS FUNDING WOULD OULY PRi "fi START OF COUTENPLATED

-“”'VNVLT SSELINEYRLIDT 615 SU S ””":' YEARS FULDIUG REQUIRE=-

MENTS SHOULD BE INCLUDED I Y 1977 FBS

5o PROJECT COMHITTEE RAISED SEVERAL ISSUES UHICH REQUIRE
REVISION OF PRP FOR ACTIVITIES PROPOSED It FY 1976, THESE
ISSUES, INCLUDED 11 PAPER SUDLLTTED 10 AAZAFR IN APPROVAL
PACKAGE ; BEING POUCHED TO CDHO AlD HhD"Oo FYls tAJOR
IauU“b IHVOLVED VIABILITY OF SHALL KRAUTE VﬁLLEE ACTIVITY,
FRICING 41D LOGISTIC CONSIDERATIONS, u“” SUPPCRT CAPACITY
AND EELD TO BETTLR IDENTI¥Y ACTUAL BEUEFICIARIES OF PRO-
PCSED ACTIVITIES. ERD FYI.

4, PP FOR MOPTI ACTIVITY TO BE FUNDED UNDER SPECIAL SAHEL

APPROPRIATION WILL NEED TO BE DEVELGPED FOR OBLIGATION
PRIOR 6/30/175, GSUGGEST CDOU REQUEST REDSO FIELD TEAM
PERHAPS MORE HODEST THAHN ALOUG LIUNES CITED PAGES 10 AND 11
OF PRP AtiD, INSCFAR pS PESSIBLE, INCLUDING SAMNE PERSONMEL
UTILIZED IN DEVELOPIRG EXISTINHG CROP {FGGD) FRODUCTIOH PRP,
UTILIZING R’an”""° AVAILABLE UEARBYZ E.G., REDSO; RDO/
DAKAR, USAID MISSIONS; ETC. REDSO SHOULD ADVISE IF AD=
DITIONEL TDY EXRPERTISE NEEDED FROM U.S. ALSO SUGGEST THATY
PP TEAN REVISE PRP FOR PROPOSED FY 1976 PRODUCTION AND

TRATHING ACTIVITIES WHICH_ XN TURN AFTER _REVIEW _AND AP-

Classificalion
FORM FS.412

REV. 4773
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ACTION MUNMORANDEMN PO 1L ALGLYTANT ADHjNISTRATOR, AFRICA

N
THRU: AFR/DE, Robert Hucwranng Y ‘i //
FRO!: AER/CUR, David Sheoar .."7"' . // ("/v /./:

SURILCT:  Mala Crop Productacn

Problen: (1) weodgn of a crop produoct ton activity in Mopti
Initaally under the Toreven D oactey \seistance Act of 1974
(51.0 million) nd (7)) progr o owng Crol VY 1976 vepular availe-
abilities to support other cron production activities and water
resom ce developuent tratning ($400,000).

QL:ruanfon. Subsequent to Adminictiator Parlier's visit to Mali

in the Lall of 1974 and the DA? ‘feom Sn December 1974 it was

deelded that foud production could be inereasad and skills develeoped
Inttdially thsouch yelatively cwall seale fnvestment in frrigation
and better dry Jand mmeponint procticess  Similarly sfnce water
resources reprecent a signd leant yet Taypely untapped potential

for Jucreasing agricuitural producticuy, fraining oL various Jewvels
of water recource plannng aud developoent recems appropriate.  Such
modeat dupts could pravide the hacia for a broader dialopue vith
thio Cowvorvrmont of 1alyd 1r\"’:lv\f' tn nines e with avant oy snetoral
Stpatle  ATT thanas Lo copacaalriy wivo . wroa o piuatlo i the
severe droupght vhich devastated tali bhetveen 1967 and 1974, self~
coificienczy in Toud production hias become Lhe higheet develop..ent
priority for the 200 wnd the U.H. Foretfen Assistance Propram in Mali,
The technolopies of new crops and varseties, better adapted crop
culcural calendars, application of organic and inorganic fertilizer,
and other technical iyprovements can lead to an increasing rate of
production thereby peritting alian Farmevs to assure themsclves of
adequate Lood supply even in yeirs when harvests are [ar less than

opt fmal,

A I'RP developed in collaboretion with vavious GOM Ministrics tas
developed vhich jncludes food production projects in the Sccond,
Fifth, and Ghrxth Regions of dali. In addicion a PRP for wvater re~
rources development and mandgsment training vuas also developed in
order to provide traiming (o Malian officials in various aspects ol
water resource development.  Both PRPs are attached,

On tiarch 10, 1975, a Project. Comnittce reviewed the two PRPs and
ralsed a number of a1scues that require consideration prior to or
concurrent with the development of the activities proposed. liinutes
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of the Project Committce meeting arce attached., In sum, the
Committce rccomm:ynded Ehit projeclt desipn procced on the lHoptd
portion of the preposal. llevever, the othev crop production
activities require sipnificantly more data than is presently
incorporated in the PRP.  In addition the Comnmitlce recomncnded
that the water resources development. and management training
proposal be included in the overall Mali Crop Production Projects

1£ approved,project desipn would commence for an expansion of
Opcration MHillet, an existin® ATD supported project in tlopti.
I1ts goal 1is to incrcasc production of millet in the perennially
food deoictit Fifth Repicn from a low of about 300 kg/ha in 1972
to about 600 kg/ha by 1978,

To date, A1D has contributed to the Operation by providing Malian
Francs pencrated by PL 480 sales f£rom the Regional Grain Stabiliza-
tion Project. Local salerics are Linanced from the GOM's own budget.
As a result of the phasing out of the Replonal Geain Scabiliwatien
Project in FY 1974 and thus the end of the flowv of counterpart funds
this yerry the GOM has requested AID Lo consider a contlnuation and
expansion of the existing program with prant funds. The now clements
would be: techinical assictance; participant training in the United
States or thivd countrics; construction of 400 km of rural access
rerde nd Vindtsd honcdug, focl)itices; the expracion of millet pendues.
tion into tue ncw arecas, Niofunke and Djennc; lwprovement of village
weler supplies in 16 villiages; and the design of an finproved credit
program for project participants.

Totnl conts fop UPotdbion Millet are estimated at between $5.5 and
$6.0 mlllion over a three to four ycar periods Of this amount, the
$1.5 nillion from Special Gahel funds, if approved, should carry the
project through the end of the third quarter of FY 1976.

Reconmaendationt That yon approve the design of a crop product.on
ectivity in Hoplti under the Foreign Dlsaster Assistance Act of 1974

at a level not to excced $1.5 million and that you approve the programe
wing of $400,000 fyom FY 1976 regular availabilitics to support other
crop production activit‘es and vater rcsource development training
subject to the resubmission and approval of a revised PRP. 1f this
latter coursce of action is approved the Committee sugpested that the

PP Desdgn Team for the Mopti activity also be charged with the revision
of the PRP for the proposed FY 1976 production and training activities.
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FARM BUDGETS/FINANCIAL ANALYSIS FOR 7 PRODUCTION PACKAGLS AXNEX C
Calculations assume a 6 has, Ffarm unit and use official (subsidized) prices for inputs and
official procurement price for grain,
ITEM 1 (L) 2 3 2 5 6 |7
i
5 H
Costs - Capital ! f
Seeder t24,975 24,975 24,975 24,975 '
Plow 44,280 44,280 4,280 44,280 44,280 44,280
Assembly 11,000 11,000 11,000 11,000 11,000 11,000
Oxen/donkey 75,000 15,000 15,000 75,000 15,000 75,000
Total capital 155,255 95,255 70,280 155,255 70,280 155,255
Costs - Recurrent
Fung:.cide 50 50 50 50 50
Ammeonium Phosphate 5,500 5,500 5,500 5,500 5,500
Urea 4,250 4,250 4,250
Total Production cost/ha. 5,550 5,550 9,800 9,800 9,800
Xo. of has, 6 6 6 6 6
Production cost/farm 33,300 33,300 33,300 58,800 58,800 58,800
Revenues
Yield/ha, 20s 900 1,200 1,000 1,000 600
No. of has. 6 6 6 ‘ 6 6 4.5
Total production 5,400 5,400 7,200 ¢ 6,000 6,000 2,700
Price / Kg. 32 32 32 'i 32 32 32
Total value of crop 172,800 172,800 230,400 §192,000 192,000 86,400
Value of auto consumption (2,800 Kg/Fam) 89,600 89,600 89,600 © 89,600 89,600 86,400
Cash income 83,200 83,200 83,200 140,800 102,400 102,400 --
i
Summary
Cash income 83,200 83,7270 23,200 140,800 102,400 102,400
Annual production costs 33,200 32,°7°0 33,300 58,800 * 58,800 58,860
Return to capital and labor 49,900 £9,80C 29,900 82,000 43,600 43,600
Return to capital 15,525 3,525 7,G25 15,525 . 7,025 15,525
Cash labor income 34,575 40,375 42,875 86,475 © 36,575 28,075
Per capita cash labor income 4,321 5,047 5,359 g,309 v 4,571 - 3,509
Pzr capita wvalue of consumption 11,200 11,200 11,200 11,2060 ; 11,200 11,200 10,800
Per capira real income 15,521 16,247 16,559 19,509 15,771 14,709 10,800



FARM BUDGETS/FLINANCIAL ANALYSIS continucd ANNEX C

(D

The seven different production packages assumed arc as follows:

100 Kgs, ammonium phosphate and complete oxen traction package,
100 Kgs. ammonium phosphate and complete donkey traction packagc.
100 Kgs. ammonium phosphate and minimum traction package.

Same as #1 plus 50 Kgs,., urea/ha, at yields of 1200 kgs./ha,

Same as #3 plus 50 Kgs, urca/ha, at yields of 1000 kgs./ha,

Same as #1 plus 50 Kgs. urca/ha, at yields of 1000 kgs./ha,

Traditional culture,



Sraccn T/
.Alla Franes

ML g

e ort - i y .
Transport to Saraist. T:llerg Total Sals irice Sutsidy '.‘g‘:'i.’:_o_st _astat
ITZU TG irice] to TamckelClF Dorakollnteraor | oY roes | Finaneazlllo sdssicn| Cost (o~ ~r Comt) . Lemar subf rlt s
Tool tar® Le775 - LeTrs 1050 3033 hLo?3 e 52671 30702 2591 177,73 117,70
Plew® 25776 - 26776 5L0 2563 31%5 1170 3oy 234.0 10344 15,1k 127,15
5z.der® 32,0 1770 34300 500 ot 201 LY h0r30 1300 22730 222,15 pialR o’
~ort 500 Fg3.° N15.0 20C0 L3509 500 3152 3082 BN PRaAn 2PECO 23654 127,13 176,37
C-rt 10CC ¥3s.° 1:15¢0 2000 L3500 5C0 355¢ 4398 1640 536°7 32820 20027 163,49 127,22
T _ctter 2000 1700 21700 - 1674 2032 765 25171 15300 10891 171,17 1.2,°5
Sobten ldxture 120 £C 220 10 6,0 7,37 2,75 216,14 55 161,11 LL,o0 1,3,5
I.amet Sertilicers ol 17 71 12 1,3 5,35 2 oh,7h 40 Su,7h 235,73 TT5, NN
vroniun (herphate® 145,00 & 226,9 » L,3 5,36 2 250,5% Lo 210,54 426,35 150,22
Jrea 200 17 217 R» 6,0 3,45 3,15 246,49 63 13,4 371,25 123,2°
Cor2r Triple Thos.” pHIA 6C 20 - 3,7 0,02 3,70 225,72 h 151,72 303, 134,75
.mirin/ LT Tmlsss 1070 - 1070 - 3,7 53,65 20 1107,42 400 797,42 295,33 1,07
fThes2lone/D0T ™ 160 - 1460 - h3,7 53,65 20 1577,h2 Loo 1177,42 394,35 03,0
Insccuicides
lecally mde  , 1350 - 1350 - 43,7 53,65 20 1467,h2 Loo 1667,k2 356,05 103,7C

Adnin, Charz

o

Financial Charze

Commissions

% of Farn Cost

10,54
13,41
5,50

4,23
5,13
2,10

% of Toz2l Cost

(1) Farm rrices escalated 357 as of February.

Indicates iters to be used in "Creration llils”,



ANNEX D

EXPLALVITOL OF aCilAIVig

1. rAC - Fonds d'Aiac et de Cooudr. tion
2. D - Ponds nurojpden ue cdvelunpoment
3¢ G - leueral udentolic ol dorany
he low) - pangue Intorieticnale peur L2 ceconstruction
et Do odvalo.nament,
S 10. - Antorpetionod poveloen ol sgoociation
6. O, -~ Oftice dus rroausts S ricoles du nell
Te Corerablon - Proor o for dicressit, wroductien of
1415 mrllet ond surenun,
8. Coperstion  « rro-ram for weressing oroducticn of
Avachiide vrow v b,
9., Crrp.bicn - Pro-ron for blerensite vroduction of
Cotaan cotlon,
10, Coopebicn = Proerea for ioereasin nraduciior of
SEY rire,
11, sunot -~ Scrviee du Oridid, fepicale of Ae T 'Rcuinement
mrel,
12, 551X - Sneloby VeTiens s A Tnmnvdatien et A xmordation
| O - Saeieur de TweTlonos e 4 vuend e
Th, 78R - Yope AtEycanedon lapela
15, 7 - Secteur Ao Tagse

Ttems 12, 31 20d 15 ropreoseal orsopivabional unite in Onmration
St i b Wb Corvele L -1, O ds oL Lhe Arrordizgae-nt level
vndle 11 L3 s ot thy ville ¢ or villace roup lovel., This or-enizstlion
is por LEYL Lo the rural develoyurot or snisotion which is virtually

non-tunclioual except in "Operciion" arcas.



ANNEX G

PROJECT PAPER TEAM

Francis J, LeBeau; Consultant under contract; Team Leader
Quincy Benbow; Agronomist; AID/W  TDY

Wright HyatlL; Engincer; REDSO/WA

Gary Nelson; Project Officer/Agricultural Economist; REDSO/WA

Roger Montgomery; Agricultural EconomisLi REDSO/WA contract
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Annex F

Environmental, Tmnael

Situated botveen 120 and 1“0 N of the Fquator (and 3° to NO W of
Greenvich), the Operation (Mopti) Mils can gencrally be deseribed
as hol, dry, undeveloped ond sparscly populated. Ihuern activily
is devoled priveiprlly to opriculturel end domestic osctivitien,
obbainive ueter {or domestic ond animal use and wood [or fucl,
with preciicnlly no induatricl nor cowncrceial acbivilizs,

ALl rouwds are dirt, and trafic is very Light

Excepl daring the short ond vory mearre "raing" serron - Junc to
Scptarber - Lbe heal Jo dntens o, both doy and nieht, hwnldiby ia
Lowy, vith frirvly reguloer sbrong wind ron the Bast cowacneing
cbout 10 to LL a.an. and contitwing LIl wid=-~itrrnoon - the
"Harmbran'. Daybine Lomperttures ave celaom below 902 Lo 100% ¥,
wvith the v sult thet hwrw cetinity Lo o urlailed normelly around
J1:30 wlil b poa. The projest w2l heoo no advers: offoots on
thiz ©lveady seveeo and relalirely hootide cnvivowr nl, cince its
principal pavpooses are Lo inceecane copictlbuwrcd prow-etion with
Yiclle ko pa ermupaion in ceponeoe under cultivetien ond go

Improyve Lronsports Lion, -nd Loy supplies. Mo indu-irial noe
comuerceinl arlivitics 2re nlumed, Thore arz no end nsercd speeies
in the region, ard very litlle wild 1:fe.  The abundont fish in
the vivera and birds along the rivers and flood plaing will nob be
al'fecled.  Tlo lrrigation vronls are contemplated. 1Incercased use

of' plovs will vot Incerease crocion, and the increuased uses of
Tangicid - and Tortilivers wnll be careidly controlled, so as Lo
minimi.ce wdverse environmentnl offecets.  Tor will road improvemcnt
and building conslbruction have any significant adverse cficets on
ithe environment.



- 27 -

PART 5 - SUMMARY AND ISSUES

A - Summar

Based upon the findings of the PP team and the SATEC study "Etude de
Reconnaissance de la Vallee du Niger dans la Region de Gao" completed in
April 1975, the project appears to be feasible in every respect.

As a Tow cost, labor intensive, low technology approach to development
it appears to be “ree of many of the problems related to more technically
advanced projects, particularly the high costs which lead to low rates of
return and the reluctance of the farmers to adapt to such great changes in
their traditional methods.

The technology which is being introduced represents two stages. The
basic minimum package 1s very similar to the present technology except that
the dikes are slightly higher aad control of the fish 1s improved. In addi-
tion, emergency pumping will be made available to aliow planting of additional
hectares prior to the arrival of the flood. The second stage of technology which
will be introduced and encouraced but is not critical to the project is the
introduction of chemical fertilizers, etc. in a complete package- This package
appears to be quite profitable for individual farmers but requires, greater
cultural change. However, it is important as an intermediate step to the large
scale irrigation schemes envisaged for the area. It is hoped that: approx1-
mately 10% of the farmers under the project may try the advanced proje:t.

The major question regaraing the feasibility of the project relates
to recurrent expenses after AID involvement. As discussed at length in the
financial soundness section, it will be possinie to fund these expenses with
no increases in the GOM budget for the project if some reforms are instituted
in the final years of the project.

The PP team found the project to be a very exciting prospect for rural
development. The expansion of the project will permit farmers to raise them-
selves above the subsistance level, thereby improving community standards.
Action Riz-Sorgho fits well into the GOM 5 Year Pian of development and creates
a real mechanism for the participation of the 6th region in its own develop-
ment. In a continuous effort to reduce Mali's dependence on grain imports,
we strongly endorse the project.

B - Issues

The issue is Timited to one since the Mali Crop Production PP covers
all other related issues:

1. A continuous fee is to be levied on farmers for the use of
the water pumps.
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