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Executive Summary

Sub~-Saharan African irrigation is receiving dramatically
increased attention with the recent advent of severe droughts,
a deepening food crisis, and increasing population growth.
Indeed, both African governments and donors are taking a close
look at irrigation as one of the viable solutions to the food
crisis and the droughts.

Vhere surface water supplies are inadequate for irrigated
agriculture, water pumping is necessary, and this requires
energy. There are several different energy sources which may
be harnessed to power the pumps -- although up to now the
overwhelming choice of irrigation project designers has been
diesel fuel, or electricity where available for the larger
pumps. These are currently the most economic energy sources,
although at specific sites this may not be the case. Most
project designers and personnel have failed to implement
experiments with altarnative energy sources at the specific
project sites. They need to explain in greater detail the
rationale for their energy source selection, and either the
results of their site specific experiments, or their reasons
for not doing them. Furthermore, evaluation teams have often
failed to sufficiently docuwent the problems of these
irrigation projects' water pumping components, which has made
it very difficult for African irrigation project designers to
learn from the experiences of these past projects.

The most serious problems encourifered by African irrigation
projects' water pumping components, based upon the case studies
in this report, are:

a). Fluctuating levels of watsr sources, and the lack of
appropriate technology to deal witii them.

b). Deficient fuel system design, well construction, and
inappropriate pump and engine selectiom.

c). Difficulties in the procurement and storage of the
water pumps and related inputs, including fuel and spare parts.

d). The lack of trained persomnnel -- particularly diesel
engine mechanics and competent administrators.
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WATER PUMPING FOR IRRIGATION IN AFRICA:
AN ANALYSIS OF PROJECT PROBLEMS AND ENERGY OPTIONS

Introduction

Sub-Saharan Africa is suffering from a "'food crisis''. Food
production increased by an average annual rate of only 1.5% for
the 1970's, down from 2.0% for the 1960's. Population,
however, increased by an average anTual rate of 2.7% in the
1970's, up from 2.5% in the 1960's.l Thus, per capita food
production has been declining for the region. Indeed, from
1970 to 1979 population was growing faster than agricultare in
20 of 31 African countries for which data was available.

Tne agricultural export sector has also been deteriorating
for Sub-Saharan Africa. In the last two decades African
+3ricultural exports have had zero growth in terms of volume,
and have grown at only 1.8% a year in terms of value (constant
prices) as modest gains in the 1960's were offset by equal
logses in the 1970"s.3 World trade in those commodities
which Africa exports, however, liave grown 2t an average annual
rate of 1.8% in volume, and 3.3% in value.

Conversely, Sub-Saharan Africa is importing larger amounts
of food, and receiving more food aid from a variety of
sources. Imports of cereals have grown at an average annual
rate of over 9.0% for the last 20 years, and that rate has been
increasing.”? Food aid for Africa almost doubled from 800,000
tggg g year in the mid 1970's to about 1.5 million tons in
1 .

Some African naticns are starting to exhaust their supply
of arable land. Nigeria, Rwanda, and Kenya are all facing such
a ''neo-Malthusian'" situation, while many other African nations
- with population growth rates of between 3.0% and 4.0% - are
heading in that direction.’ Furthermore, population pressure
on a country's arable land tends to result in poor agricultural
practices, such as over cultivation, which in turn leads to
soil fertility problems, desertification, and soil erosion.
These factors, along with unpredictable rainfall and drought,
are all contributing to the deterioration of Africa's arable
lands.

The majority of Sub-Saharan African nations are facing
declining per capita food production, agricultural exports, and
foreign exchange reserves. Governments in these nations, along
with international and national donor organizations, are
examining alternative solutions to this regional agricultural
crisis.
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One of the possible solutions for many of these nations is
irrigation, which up to now has only had a token role in
African agriculture. Indeed, only 1.67 of world irrigation is
located in Sub-Saharan Africa (see Figure 1). The food crisis,
population pressure, and severe droughts have all dramatically
increased interest in Sub-Saharan African irrigation.

Gravity-fed irrigation from surface water sources is the
most economic method, but surface water supplies are often not
available.l0 Therefore, it is necessary for policy makers teo
examine the economics of pumping ground water for use in
irrigation. The energy used for this method is far greater
than for gravity fed irrigation, and it therefore has much
higher coscs.

Different energy sources, however, are available for
irrigation pumping and each should be examined for their
economic feasibility, and their suitability to Sub-Saharan
African conditions. Such an examination, however, must be site
specific, and is beyond the scope of this report.

The goal of this report is to examine eight AID African
irrigation projects and analyze their pumping components. It
will first examine the general advantages, disadvantages, and
African resource potential of alternative energy sources which
may be used for irrigation pumping. It will then review the
specific projects to determine:

a). if any alternative energy sources were considered
for driving the water pumps, and;

b). if any of the various energy options were actually
tested et the project site

It will also review the different probtlems each projects' water
pumping component encountered, according to the project
evaluations, and some of the solutions which were proposed to
deal with them. Finally, this paper will examine the lessons
to be learned from these projects' water pumping experiences.
Abstracts of the plans for each project are located in Annex I.
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Figure 1. Sub-Saharan African Irrigated Perimetiers - 1981

Thousands of Hectares % of World Irrigation
World 212,860
Asia 134,179 63.0%
Sub-Saharan Africa 3,464 1.67%
Benin 20
Botswana 3
Burundi 5
Cameroon 10
Cape Varde 2
Chad 4
Ethiopia 60
Gambia 32
Ghana 23
Guinea 13
Ivory Coast 27
Kenya 48
Liberia 4
Madagascar 480
Malawi 11
Mali 115
Mauritania 9
Mauritius 16
Mozambique 68
Namibia , 8
Niger 36
Nigeria 30
Reunion : 5
Rwanda 3
Senegal 180
Sierra Leone 7
Somalia 165
Sudan 1,850
Swaziland 30
Tanzania 66
Togo 10
Uganda 5
Upper Volta 6
Zaire 7
Zambia 6
Zimbabwe 100

Source: F.A.0. Production Yearbook 1982 p. 57
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Alternative Methods for Irrigation Pumping in Africa:
Advantages and Disadvantages

The following is a discussioa of alternative methods for
irrigation pumping in Africa, which includes a brief assessment
of their advantages, disadvantages, and Africa's resource
potential for their various energy sources

The information contained in the following discussions of
"advantages' and ''disadvantages' of the various energy sources
is based on the following sources:

Halcrow, Sir William and Partners. Small-Scale Solar-Powered
Irrigation Pumping Systems Teclinical and Economic Review.
T.ondon, England: Intermediate Technology Development Group
Ltd.; September 1981. (Executed by the World Bank) (p. 13)

Smerdon, E.T.; Hiler, E.A. Energy in Irrigation in Developing
Countries. Washington, D.C.: A.I.D.; December 1930. (A.1.D.
Report PN-AAJ-628 a.) (p. 49-52, 59-60)

Food and Agricultural Organization. Energy for World
Agriculture. Rome, Italy.: 1978 (p. 10-15)

1). Petroleum/Diesel Motors.

For information on proven o0il reserves in Sub-Saharan
Africa refer to Figure 2.

Advantages. This is a widely available and well
developed technology which can produce high energy output on
demand. Small diesel engines &are portable, and have low
initial capital investment costs per unit of output. They are
also generally considered to be the most economic method for
driving small water pumps.

Disadvantages. Petroleum/diesel fuel is a finite
resource which is expensive. The small diesel and pet:zol
engines have relatively short lives and suffer £frequent
breakdowns. They are difficult to maintain, and require spare
parts and fuel which most Sub-Saharan African nations must
import with precious foreign exchange.
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'
Estimated oil production
Proven reserves (thousands of barrels a day)
Country (hillions of barrels) 1977 1978 1979 1980
Angola 1,200 171 147 144 150
Cameroon 200 — 12 X 57
Congo Republic 660 M 47 53 56
Csbon 450 223 210 196 145
Ghana 6 — - —_— 2
Ivory Coast 50 — - - 3
Nigeria 16,700 2,079 1,905 2,301 2,100
Zaire 130 . 18 21 2
Total 19,396 2,530 2,339 2,749 2,535

a. As of January 1, 1981
Sources. Oil and Gas Jourmal and other petroleum industry sources.

Figure 2 Proven Sub-Saharan African 0il Reserves



2) . Human Labor

Advantages. Many African natlons have a large number
of unemployed and under employed laborers. These laborers
could be flexibly deployed at a low investment cost.

Disadvantages. For some African nations, however,
there may not be that much surplus labor, and the opportunity
cost of hiring labor may be significant. Furthermore, laborers
can only pump a very low level of water - ''one person can only
pump enough water to irrigate at most one-half hectare when the
1ift is not more than two meters. One liter o¢f diesel fuel can
pump about &s much water as one man werking for 5 days or an ox
working one day."

3). Draught Animals

Advantages. Its an available energy source for mzuy
African nations with a medium investment cost, and it is a
power source which can be flexibly deplored.

Disadvantages. Animals entail a high feeding cost,
requiring extra food production, and can only pump limited
amounts of water. Furthermore, trypanosomiasis has virtually
precluded the use of one-third of the African continent for
many draught animals.l? "Poor nutrition, lack of dry season
fodder, disease, and high mortality rates' are all problems
which hgve plagued African animal traction programs in recent
years.l

4). Centralized Rural Electrification

Advantages. Once the transmission lines are installed,
the farmer's can purchase the electric pumps for a relatively
low investment cost. Electric pumps are both reliable and
efficient, assuming the supply of electricity is steady. It is
considered to be the most economic and efficient energy source
for driving large pumps.

Disadvantages. There is a high system investment
cost. Generating and distribution costs may also be high,
depending on the energy source. A sparse consumer population
and high fluctuation in demand often raise the cost of rural
electric systems in Sub-Saharan Africa. Finally, extended
power failures could cause widespread damage to crops.
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5) . Hydropower

Potential in Africa. Hydropower potential in Africa is
estimated to be 243 gigawatii, and only 2% of this potential
has been exploited to date. The potential for small-scale
hydroelectric power has ounly been touched, and could benefit
from closer engineering and economic analysis. Indeed, it is
estimated that Zaire hag over 1,000 suitable sites for
small-scale hydropower.15 Most countries in Sub-Saharan
Africa, however have simply not investigated their hydropower
potentials. One of the first small-scale hydropower projects
ever attempted in Africa - th? Yandohun project in Liberia -
was only implemented in 1980. 6 The National Rural Electric
Cooperative Association (NRECA), through a AID contract, in
currently conduc“ing resource assessments, feasibility studies,
and technical and economic analyses regarding small-scale
hydropower in Sub-Saharan Africa.

Advantages. Hydropower is a long life, low
maintenance, pollution free and fuel free power source if
proper site conditions are available.

Disadvantages. High initial construction costs and
relatively rare site conditions limit potential benefits.
Damming the water may have negative environmental effects, and
may cause rapid siltipng and back water sedimentation.

6). Biomass

Potential in Africa. A small number of African
countries with surplus production of molasses or sugar can
consider the substitution of alcohol for gasoline. These
countries include Kenya, Malawi, Mauritius, Sudan, Swaziland,
Tanzania, Zambia and Zimbabwe.]-7

There are currently 18 African nations with one or more
institutions en%aged in biomass experiments or
demonstrations.l8 The Ivory Coast and Botswana are
constructing cattle dung digesters, while Uganda is
experimenting with fruit residues.1 South Africa is
implementing a program of biomags irrigation pumps with
disappointing results to date.20 A recent field assessment
of renewable energy technologies in Africa by the AID Africa
Bureau found that the biomass powered water pumps that they
observed were all prototypes in the experimentation stage. It
concluded that '"anaerobic digesters . . . may hold promise for
the provision of power for irrigation pumping,' but that they
were ''inherently complex and capital intensive.' Biomass
technologies require further experimentation and development
before their potential role in African irrigation pumping can
be properly asscssed.
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Advantages. Biomass allows small engines to operate in
rural areas without dependence on petroleum. It is a renewable
energy source which can produce fertilizer as a by product.

The waste can also be reprocessed into cattle feed, which
solves many problems of waste disposal and of related
environmental pollution. The technologies of gasification and
methane production in particular are suitable for developing
countries. Indeed, the Phillipines, India, China, and other
nations have used them for years.

Disadvantages. Biomass fuels are generally low grade,
and their ilmpact on engines is largely unknown. Large scale
collection of agricultural and anlmal waste can be costly. The
digester requires high inputs of labor and water, and has a
high investment cost. The storage of biomass material can be
expensive, and provision must be made for spare parts and
maintenance. Some of the binmass technologies, such as plant
seed oils hcld a2 lot of promise, but are in early stages of
development. Fuel from grains, or other food crops has a very
high opportunity cost, and the impact of biomass energy
programs on food prices and availability must be carefully
evaluated for the many arid, food-deficient countries of
Sub~Saharan Africa.

7). Solar Power

For information on African solar resources refer to
Figures 3 and 4.

Advantages. The sun is almost always available in
areas where irrigation is needed. Furthermore, there is a
natural correlatioun between energy availability and irrigation
needs because solar radiation dries the soil, and hence the
less energy the sun puts out, the more moisture the soil
retains. Photovoltaic (PV) cells have long life and low
maintenance when properly installed and supported. Solar
energy is renewable, non-polluting, safe, and free of fuel
costs.

Disadvantages. There are technical difficulties in
using it on a large scale -- conversion and collection
techniques must be improved to reduce the size of the cells.
Furthermore, solar PV cells have serious limits on their energy
output, and are often only strong enough to serve as a
complimentary source of energy. It is an immature and complex
technology with extremely high investment costs.




8). Wind Energy

Potential in Africa. Wind energy resources in Africa
have not been carefully measured. Large areas have no data
measuring systems at all. The most common device that does
exist in Africa, the counter cup totalizer, can provide only a
rough indication of the wind energy potential as it records the
mean speed--which can be difficult to correlate to available
energy. Still, a number of areas have been identified as
potential regions of good wind power availability, including
the Senegal/Mauritunia coasts and nearby islands, the northern
part of ihe the Sahelian region of West Africa, the Rift
Valley/Lakes region of East Africa, the coastal areas of East
Africa, and parts of South Africa. Other regions may also have
wind potential but have not been properly surveyed. Much of
the interior of the continent has fairly low winds.

(Excerpted from ''Wind Ener%y Activities in Africa'" by Alan
Wyatt and Sam Baldwin 1982 p. 2-4.)

For more information on Africa's wind resources refer to
Figure 5.

Advantages. Wind is a non-polluting energy source
which has traditionally been used for pumping water in
isolated, rural areas. Wind-powered water pumping is a mature
technology with low maintenance and zero fuel costs.
Wind-powered pumps are durable, reliable, and simple to
operate. Wind conversion technology and spare parts caa both
be built in Africa - Kenya, Zimbggwe, and Tanzania all
currently manufacture windmills.

Disadvantages. Variations in energy output are
significant according to the duration and force of the wind.
Storage of electricity to compensate for this variation is
expensive. Wind energy, like solar energy, has only the
strength to be a complimentary energy source in many situations
- depending on the sign of land to be irrigated, the meters of
1lift required for pumping, etc. Finally, windmills have high
initial capital investment costs.
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SOURCE: "ENERGY FOR THE VILLAGES
OF ATRICA®" by James
Howe and the Staff of
the Overseas Development
Council 1977 p.- 115
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Figure 3
DEVLLOPING COUNTRIES LMOSE SOLAR CLIMATES 1HDICATE
POSSISLL APPLICABILITY O PHOTOVOLTRICS
A* B* c*
hFRICA

tauretonia’ Ivory Coast Sicrra Leone
Fali Togo . Liberia
Niger Dzhoney Korth Tupo
Crad Nigeria Dahoiey South
Sudan Yenya Higeria
Lovpt Soralia . Gabon
Senegal Central Africa Empire Conpo
Garbia Tanzenia
Upper Volta . bozarbigue
Botswana Swaziland
Southuest Africa
Zarbhia .
Piada gascar SOURG: PHOTOVOLTAICS <AND THE
Tunisia - LESS DEVELOPED COUNTRIES*®
Forocco by U.S.A.I.D. 1§77
Yialavi p.- 95
Lesotho

A = Highly Desirgtle

E = Dcsireple .

C = Desireble for Certain £7plicetions (Auplication vhere pimer nerd s
irtermittant or sersomzl)

Figure 4
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AFRICA - WIND ENERGY RESOURCE

CLASSES OF WIND ENERGY FLUX (WEF),

WIND 10 m (33 ft) 50 m (164 f1) A
ENERGY WEF SPEED WEF SPEED
_CLass  w/m? m/s _mph W/m? m/s___mph

-~ 0-——0-—-0 —-0 0o — O

1 _100——— 4.4—— 9.8 200 5.6—12.5
2. _150-- —5.1--115 300 6.4-—14.3
3 ..._200 - -—56—125- 400 7.0 —15.7
4 ___ _250——-60-—134 500 7.5—16.8
5 _ _ 300——-6.4—-14.3-— 800 8.0—17.9
6 .. -400 70--15.7 ———-800 ———— 8.8 —19.7
7 _ _..800-—— -88--19.7———1600 10.1—22.6
8 ___1200———-10.1—22.6 2400 12.7—28.4
9 __ 1600-——11.1—24.9 3200 14.0—31.3
10 51600 -—>111->24.9 53200 ——>14.0->31.3

Figure 5

SOURCE: '"WIND ENERGY ACTIVITIES IN AFRICA" by Alan Wyatt
February 1982 p. 2
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Reviews of eight AID African Irrigation
Projects and Their Pumping Components

The following reviews of selected A.I.D. irrigation
projects' pumping components are based upon examinaticns of the
of the microfiche project files in AFR/PD/IPS -- Room 2485 NS.
They are also based upon documents gathered from the microfiche
project files of PPC/CDIE/DI -- Room 3659 NS.

The projects to be reviewed are:

1). 650-0026 Wadi Helfa Community Development =- Sudan

Subproject 2. Youth Training
Subproject 3. Irrigation

2). 688-0226 SONADER/Africare Small Irrigated
Perimeters - Mauritania

3). 664-0312.3 Small Holder Irrigation - Tunisia
4). 655-0003 Tarrafal Water Resources - Cape Verde
5). 608-0127 Doukkala Irrigation - Morocco

6). 685-0208 Bakel Crop Production - Senegal.

7). 688-0213 Action Ble - Mali

8). 688-0206 Action Riz-Sorgho - Mali
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650-0026 Sudan - Wadi Halfa Community Development

Project 650-0026 used pumps, but did not specify which type
of pumps, nor what energy source they used.

One of the problems of the Wadi Halfa project's pumping
component was the fluctuating level of its water source--Lake
Nasser. The level of the lake is controlled by the opeggtion
of the Aswan dam, and the lake level is often very low.
Indeed, in 1981 an (IVS) International Voluntary Services
agronomist started a 5~feddan experimental irrigated farm for
local youth training, but it had to be abandoned because the
lake had receeded too fai for the pumps to effectively draw
water in for irrigation. 4 1In response, I.V.S. is providing
a suction pump with much greater pumping capacity for the next
experimental farm.

Another problem encountered was with the design of the
boreholes . Preliminary studies by the Sudanese government had
asserted that no casings would be necgssary because the lake
was in direct contact with sandstone.22 The preliminary
analysis was incorrect, and resulged in a delay for subproject
3, the inland irrigation scheme.?

The project is still active, though AID's final year of
funding was FYBL. Total AID funding to the Wadi Halfa project
amounted to $518,000. Only 2 of 5 subprojects, however, had
irrigation components - subproject 2, youth training on the
experimental irrigated farm, and subproject 3, the inland
irrigation schenme.

It was planned that a windmill powered pump would be used
for at least 39e of the five boreholes to be drilled for
subproject 3. This was to be done to test the efficiency
of windmill powered pumps in the Wadi Halfa area - but no
mention was made of it in the project evaluations. No economic
analysis was available in the project file.
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682-0226 Mauritania - Small Irrigated Perimeters

Project 6820226 used SLENZI motor gumps, which were found
to be unadaptable to the environment.28 The pumps suffered
from serious and frquent breakdowns, and the pump batteries
were often deficient.29

The pumping component of 682-0226 had many serious problems
which negatively affected the entire project. There was not a
sufficient sgstem for stocking spare parts and providing needed
maintenance. An Africare technical advisor attempted to
teach SONADER mechanics and pump operators through on-the-job
training and technical advice, with little emphasis on formal
training. The training was insufficient, however, which
contributed go the project's record of poor pump
maintenance.31

There are currently not enough irrigated perimeters in the
Gouraye sector to supporg a private supplier and mechanic who
could service the pumps. 2 If more perimeters are
constructed in this sector, however,_such a private venture
could become economically feasible.3

The fluctuation of the Senegal river caused further
problems for the project. The pumps used at Gouraye were not
floating, and thus when the water level sgziously declined the
pumps could not provide sufficient water. Trenches were
dug to alleviate the problem, but the volume of wateg only
permitted the pumps to operate for abcut 30 minutes.2d I
Diaguily % plans for irsrigation were abandoned because of this
problem.3 In order for some of the abandoned perimeters to
have been irrigated more than 150 meters of extra piping would
have been required, and it was not available.3/

The unreliability of the pumps slowed down the adoption
rate of new technology by the farmers. Indeed, pumping
-problems gere the major cause of hesitation among the
farmers.3

The project had to be extended 9 months tc address
deficiencies in the prggisions of spare parts, equipment, and
maintenance for pumps.

The project's funding was finally terminated after $457,000
had been invested by AID.40

No alternative energy sources for the water pumping
component appear to have been considered.
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664-312.3 Tunisia Small Holder Irrigation

Project 664-0312.3 is using Johnson deﬁg-well electric
pumps for the three irrigation perimeters.%.. 1In addition,
323 existing shallow wells and 17 neZ ones are being equipped
with diesel or electric driven pumps®Z.

The civil works for the perimeters were almost complete at
the time of the evaluaZ%on in March 1983, but the Johnson pumps
were not yet installed®?. This delay occurred because
Tunisian cugtoms failed to clear the Johnson pumps until
Januﬁzy 1983, even though they arrived in Tunis in April
1982%%, Thus, customs clearance was cited in the evaluation
as one of the main implementation problems for the irrigated
perimeters.

Another problem encountered with the pumping component of
this project was the lack of training among the farmers,
technicians, and personnel of supporting government agencies.
The evaluation noted that ''the in-country time spent on
individual consultant assignments was toZ short and
co-ordination was apparently inadequate" 5, Thus, the
expatriate technical consultants should have more contact with
the Tunisians.

Furthermore, when some of the Tunisian technicians were
flown to thi U.S. they observed irriﬁation practices, but were
not trained46, Such training trips "should be specifically
designed as an intensive and practical short course covering
irrigation problems "such as pump operation and maintenance.%7

The evaluation noted that the perimeters appeared to lack a
detailed operational and managezgnt program relating to, among
other things, pump maintenance.®#9, It recommended that such
programs be created.

The project is still active, with A.I.D. contributing
$4,400,000,in loans and $400,000 in grants to the Tunisian
government49,

No alternative energy sources appear to have been ,
considered for the pumping component of this irrigation project.

No economic analysis of the costs and benefits of
alternative irrigation approaches was done for 664-0312.3. But
this was because no systematic data was being collected. The
evaluation team recommended ''that a systematic program of data
collection and analysis to appraise costs and benefits from
alternative investments in irrigation systems ''should be
established. 20,
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€55-0003 Cape Verde - Tarrafal:
Irrigation Investigations and Training

The Tarrafal irrigation project was concerned with
investigation and training, rather than the construction of
actual perimeters. Nevertheless, there was a brief examination
of the role of water pumping and wells.

The mid-term special evaluation of project 655-0003
recommended that the government of Cape Verde (GOV) should be
‘certain to train field technicians on the ogeration and
maintenance of diesel and electrical pumps.->l

Furthermore, the report asserts that the GOCV should
carefully observe the drilled test wells to determine where
reliable levels of sustained pumping can be established without
aquifer deterioration (i.e. without draining the water
table.)32

Concerning construction of the wells and the installation
of the pumps, the report recognizes that flooding could be a
problem. It asserts that the new masonry walls built around
some of the wells are too low to protect against flooding, and
recommends that the wells themselvgg be raised - especially if
turbine pumps are to be installed.

The evaluation also recommends that the masonry caps should
be removed from the wells, and that steel caps should be put in
their place to make the wells more secure.d

The project funding was completed in FY 1983 after a total
investment of $3,217,000.2°

The project evaluation team recommended that a windmill be
installed to determine if it could effectively pumps
water.26. No such determination, however, was written into
the final project report.

No economic analysis was done in either the project
evaluation summary (mid-term special evaluation) or the final
project report. However, economic studies of both "traditiomal
and alternative irrigation systems in terms of efficiency.
water use, ogeration and maintenance costs, and management
"were done.?
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608-0127 Morocco - Doukkala Sprinkler Irrigation.

Project 608-0127 will consist of 4 pumping stations, each
driven by electric motors.58, Each station will be fitted
with underground conduits and hydrants. The 4 sectors of the
Doukkala area, totaling 15,400 hectares, will be irrigated by a
large sprinkler system.

The project was delayed for a few months because the low
bidder defaulted on the delivery contract for sprinkler heads,
which in turn requireg a new contract to be negotiated with the
second lowest bidder.’9.

The most serious implementation delays, however, were in
the "Americianizing" of the project materials and designs. The
project engineering components were originally designed and
specified by a French engineering firm (SceT). However, when
A.I.D. contracting and equipgsnt became involved, major
modifications were required.®V. The evaluation team
concluded that' where AID funds and U.S. equipment are
involved, U.S. engineering and contracting goncepts should be
involved from the earliest possible moment.®l,

The Doukkala project is continuing as planned. AID has
contributed %13,000,000 to the total project costs of
$94,000,000.52,  No economic analysis was performed in the
evaluation, and no alternative energy sources for the pumps
were mentioned.

685-0208 Senegal - Bakel Irrigated Perimeters

Lister HR-2 (2 cylinder) and HR-3 (3 cylinder) diesel
engines wgre used exclusively throughout the Bakel irrigation
project. ©3. However, there were different types of pumps
used with these engines, and with different results. The
evaluation team found the 5 Marlo pumps to be both inefficient
and unreliable, and advised that they ''be ret:ired from
service".04 Conversely, they found the Deloule pgmp used
with the HR-3 engines to be the best combination.®3 50
pumping plants using various combinatioas of Lister engines and
pumps zere operating at the time of the evaluaticn in January
1982.66 These plants were installed on small fiberglass and
metal rafts to draw water from either the Senegal river, or
from swamps.
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There were serious problems encountered with the floating
pumps stations, despite the assertion in the project paper that
such set-uns had ''been tested for two years in the Bakel area
and (were) operating satisfactorily.''67 1Indeed, the existing
float systems were found to be grossly inadequate,: and reports
indicated that four to fivg floats per year were tipping over
and drowning the engines.6

Another problem with the floats was that most were listing
at various angles. This was damaging the diesel engines by
adversely affecting their lubg%cating systems and loading the
shafts ani bearings unevenly. The evaluation team
estimated that inadequate floats were'' responsible for
increasing maintenance and repairs by at least 257 project
wise, an9 at the same time reducing engine life by a like
amount.' /0

The report observes that the floats ''are" breaking up
because of the small support area for the pump, the_vibration
of the engine, and collision with floating debris.'7l It
recommends the use of wider timbers to better support the
weight of the pump, heavier plywood put together with marine
glue to frame the fiberglass," ?Bd rubber mounting pads to help
absorb the shock of the engine.

The fueling systems are also a problem area for the
project. Fuel is currently brought in 200 liter drums brought
by boat or truck. The fuel is poured in open buckets and
carried to the floats, resulting
in considerable contamination with dirt and water. According
to evaluation team estimates,'" a 25% reducgion in engine life
and a 25% increase in maintenance costs.''/3 The evaluation
recommends that 2000 liter storage tanks should be built for
each pumping plant to ”Psovide a safety margin against fuel
deliv:ry interruptions.''/% Furthermore, either closed
containers or hoses should be used tc carry the fuel to the
engines.

The evaluation reports that ghe pumping plants maintenance
programs were ''casual at best',’/® 1Indeed, the prcject
mechanics were overburdened by 9%nor repairs and problems
caused by improper maintenance. The SAED (Senegalese
Ministry of Agriculture) chief mechanic was very capable, but
he had both insufficient help and tools go keep up with pumping
maintenance and repair for the project.7 The report

concludes that the farmer operators and SAED mechanics must be
trained about ''routine preventative maintenance practices,
minor repairs and service; record keeping; plus princigles of
diesel engines, centrifugal pumps, and water 1ifting,7
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The p§8ject has been active since FY 77 at a total cost
$7,209,000.

Alternative energy sources for water pumping were to be
tested under this project. Indeed, AID and the Goverament of
France each funded $625,000 to firms in their countries -
Thermo~Electron and SOFRETES respectively - to construct a
solar thermal pump facility.81 It was to replace diesel
pumps on one of the perimeters as an experiment.

The evaluation team, however, found many problems with the
solar facility. Its potential to irrigate land is considered
to be about thg same as a standard floating 2-cylinder diesel
pumping planc. 2 The solar facility 1s materials intensive,
requiring large amounts of glass, aluminum, and copy, and thus
its cost, ''tends to rise as fast or faster than energy
costs."83 Furthermore, the facility will be expensive to
operate in terms of: ''salaries and expenses for expatriate
technicians; cleaning, repalr, and maintenance 2f the
collectors; and maintenance of the machinery.''8% They
recommended that §he solar thermal facility be terminated as
soon as possible.85 Four months after the evaluation was
published Thermo Electron wrote a project status report. The
report noggd that the solar station was 33 months behind
schedule.

Furthermore, it noted that when the current estimated
completion cost was added to past expendigsres the total
unplanned cost overrun would be $737,002.

688-0213 Mali - Action Ble

The Action Ble project %g using low head 4HP diesel engines
with a 1ift of 5-15 meters. The pumps are expected to
irrigate 4 hectares a piece, with one farmer per hectare.89

The project has nad many serious problems in its brief
bistory. 1Indeed, AID suspended project funding in 1981 due to
serious administrative deficlencies in the Action Ble
organization.?0 The parastatal orﬁanization was supposed to
establish a revolving credit fund "to provide participating
farmers with credit for financing the purchase of irrigation
pumps.''9l The money that was supposed to be put into the
fund, however, was ipent on operating expenses contrary to the
project agreement.?
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The organization, without mission approval, ''shipped 425
pumps from secure storage %n Bamako, the capital of Mali, to
the project site at Dire."93 277 pumps were found by an
auditing team lying in an open field without idequate security
or storage--several were damaged by weather.?

Ac¢tion Ble has not formulated a policy on the issue of
delinquent borrowers, nor have they determined what to charge
farmers for pumps and fuel.J5 Action Ble was negligent in
providing necessary inputs, such as diesel fuel, and 'farmers
(have) in turn lost confidence' in the organization.96 AID
funds were suspended until all these administrative policies
were resolved.

In April 1982 W. DeRafols, a consultant, wrote an economic
analysis of Action Ble. He listed a series of major project
congtraints, of which the following had a negative impact on
the pumping component:

1) The lack of roads to the project site at Dire makes
transportation of diesel fuel supplies, spare parts, and
other pumping inputs very difficult.

2} %Bven if the inputs could be easily transported, Action
Ble: lacks proper storage facilities for them. A pumping
atation for fuel needs to be constructed.

3) The farmers need mechanics to service the pumps.
Action Ble currently has an insufficient number.

4) Assigning only one pump to 4 farmers creates arguments
and other compiications.

5) The farmars need to be trained more about the skills of
irrigation. The untrained farmers tend to pump excess
water, wasting fuecl and raising operation costs.

6) The lack of a proper agricultural credit program
prevents most farmers from purchasing inputs in advance,
mainly fuel. This is a long standing problem with Action
Ble.

DeRafols concluded that, in light of these and other
constraints, '"most of the farmers do not have a positive
return' in project Action Ble.?
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The project is on-going, with a total projected cost of
$2,066,000.

Animal power, in the form of "flow pumps', (See Figure 6)
wias to be tesged as an alternative energy source for pumping in
this project.99 Furthermore, both solar pumps and animal
pumps w86e economically assessed in comparison to diesel
pumps . 1 But these alternative pumps appear to have been
ignored in the post project paper documentation.

688-0206 Mali - Action Riz-Sorgho

Action Riz-Sorgho's design team initially rejected the use
of small motor pumps for the project (project paper appendix
A). They believed that insubmersible dikes wouid be the key to
both assuring and increasing rice production. An AID
evaluation in April 1981 asserted that this approach was
"inherently wrong' and that the design team had a '"lack of
understanding of farming practices and exigencies in i:he Niger
River corridor".

The Action Riz-Sorgho (ARS) staff has been handling the
pumps they do have very poorly. The evaluation reports that
'over half of the ARS motor pumps are lying idle and
non-operat18na1,” and the '"supply rooms (are) in
disarray.'102 Furthermore, ARS staff are '""(failing) tf
respond to farmers requests for ... pumping services.'103

The ARS project staff and management, the evaluation
concludes, are neither '"technically trained (nor) focusig
enough to meet the needs of the agricultural situation.l04
The projects personnel fail '"to give priority to technical
needs - engineering and logistics are genisally downgraded .
within the projects managerial framework,lU2

There was also a problem with the ARS personnels' attitudes
and communications regarding the farmers. Many farm villagers,
despite the presence of a ARS extension agent in BEeir village,
did not even know pumping services were offered.l ARS
staff often ''stated the need to 'oblige' or even force farmers
to follow ARS instruction.''107

The ARS office at Tacherane, which in principle was
supposed to serve approximggely 500 farmers, had only two 6HP
pumps, and one was broken.!l The ARS office at Gargouna had
three 4-5HP pumps, but only one was rented out, because one was
broken, and the other one was ''too heavy to move."
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The evaluation recommends that the Action Riﬁ-§?6gho
administration should be ''revamped and redefined". They
assert that local cooperative stores, as opposed to the_ ARS
staff, should handle the pumps and related equipment.]-]-1 The
increased use of diesel-fueled water pumps in encouraged to
decrease the risk and increase the Xaeld and income of farmers
participating in Action Riz-Sorgho.1

The proiect is still active, with a projected total cost of
$4,285,000.113

An animal-driven "flow pump' was scheduled to be tested in
this project as an alternative to the motor pumps. The
evaluation team, however, observed that ARS personnel were
unable '"to install or to c?nguct a test program'' on an
animal-powered flow pump.''!l% Furthermore, an ox-drawn water
lifting device, the Noria (See Figure 7), was supposed to be
tested for irrigation potential. At the time of the_ April 1981
evaluation, however, the Noria had not been tested.
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Conclusijons

1). Africa has great wind, solar, biomass, and hydropower:
resources. Site specific experiments, however, are necessary
to determine their technical and economic feasibility for
driving water pumps. Conversely, Sub-Saharan Africa has few
proven reserves of oil.

2). The price of oil, a finite resource, will inevitably
rise as it becomes more scarce. The price of renewable energy
technologies, however, will start to fall as demand for them
increases and as they are developed over time.

3). 1Irrigation water pumping will be necessary for arid
and semi-arid areas where surface water supplies are
inadequate. Furthermore, as oil prices increase, alternative
energy sources will have to be harnessed for the purpose of
water pumping.

4). AID has had relatively few irrigation projects
in Sub-Saharan Africa. Those that have been impiemented hawve
had many serious problems with, among other things, their weater
pumping components. These problems for six Sub-Sc<haran and vwo
North African AID irrigation projects .ve summar.zed at the =nd
of this section.

5). AID has almost exclusively used diesel and gasoline
driven water pumps for their African irrigation projects.
Furthermore, they have rarely experimented with pumps driven by
alternative fuels. As Figure 8 illustrates, only five of eight
irrigation projects reviewed appear to have corgidered such
experiments*--and none of the experiments have sctually been
implemented.

*This determination is based upon examination of the eight
project’s files--mainly project papers and evaluations--hence
energy alternatives may have indeed been considered for all.
No results for such experiments, however, were repcrted in the
evaluations.
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Figure 8
PROJECTS THAT EXAMINED ALTERNATIVE
ENERGY SOURCES FOR IRRIGATION PUMPING
Considered Initiated Completed
Experiment Experiment Experiment
650-0026 Windmill -—- —--
688-0226 - -——- -
664-0312.3 ~-- -—- -—-
655+0003 Windmill -——- -
608-0127 -—- - -—-
685-0208 Solar Thermal Construction is Termination of

688-0213

688-0206

Pumping faci
lity

Flow-pump
(see fig. 6)

Flow=-pump,
Noria
(see fig. 7)

33 months behind
schedule/cost
overruns &a
serious problem

experiment has
been recommended
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A. Engineering Problems

Wadi Halfa
1. Fluctuation of Lake Nasser's water level.

2. Engineering feasibility study's incorrect analysis of
sandstone boreholes.

SONADER /Africare Small Irrigated Perimeter
3. SLENZI motor pumps are deficient.

4. Fluctuation of Senegal River

Tarrafal Water Resources

5. Wells were built too low to protect pump engines from
flooding

6. Masonry well caps insufficient protection, should be
replaced by steel caps.

Doukkala Irrigation

7. The "Americanizing" of French engineering design and
specification.

Bakel Perimeters

8. Inefficient selection and pairing of pumps and engines.
9. Deficient float design for water pumping stations.

10. Deficient fueling systems for water pumping engines.

11. Solar pumping station experiment is too materials
intensive, and dependent on expatriate technicians.

Action Riz-Sorgho

12. Project design team erred in rejecting use of small motor
pumps.
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B. Administrative/Political Problems

SONADER/Africare Small Irrigated Perimeters

1. System of stocking spare parts and providing maintenance is
insufficient.

Tunisia Small-Holder Irrigation

2. Customs problems delayed delivery of the Johnson pumps, and
the entire project, for 8 months.

3. There was no detailed operational and management program
for the project.

Doukkala Irrigation
4, Project was delayed when low bidder defaulted on contract.

Bakel Perimeters
5. No detailed maintenance program.

Action Ble

6. Administrative deficiencies resulted in a suspension of
funds. These deficiencies included:

a). failure to establish a revolving credit
fund for farmers to purchase pumps and inputs.

b). commodity abuse, e.g. 277 pumps left lying in a field.

¢). failure to formulate policies on rates to
charge farmers for pump rental and other inputs.

7. Logistical problems - very isolated region with no good
roads.

8. Storage problems - pumping station for fuel, and shelter
for pumps.

Action Riz-Sorgho

9. ARS personnel have failed to care for pumps - half their
pumps are non-operational.

10. ARS personnel are reported to be unqualified - and they
have down graded technical, logistical, and engineering matters
in their managerial framework.
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C. Training/Manpower Problems

SONADER/Africare Small Irrigated Perimeters.

1. On-the-job training and techaical advice was insufficient
in this project to train the SONADER mechanics.

Tunisia Small-Holder Irrigation

2. Expatriate technical consultants were in Tunisia for too
short a time, and they failed to provide sufficient training
for the farmers, technicians, and personnel of Tunisian
government agenciles.

3. Tunisian mechanics were flown to the U.S. where they
observed irrigation practices, but were not trained.

Tarrafal Water Resources.

4. Field technicians need to be trained about the operation
and maintenance of diesel and electric pumps.

Bakel Irrigated Perimeters

5. Farmer operators and Senegalese Ministry of Agriculture
(SAED) mechanics need more training.

Action Ble

6. More mechanics are needed to service pumps.

/. Farmers need to be trained more about the skills of
irrigation, as they are pumping excess water and wasting fuel
at the present.

Action Riz-Sorgho

8. The ARS staff was found to have insufficient technical
training to meet the projects agricultural needs.
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D. Economic Problems

SONADER/Africare Small Irrigated Perimeters

1. There were not enough perimeters in the area to support a
private mechanic for servicing pumps.

Bakel Perimeters (Solar Experiment)

2. The solar thermal pumping facility has no hope of ever
becoming economically competitive with diesel.

E. Social Problems

SONADER /Africare Small Irrigated Perimeters

1. Farmers came to distrust pumps because of their
unreliability.

Action Ble

2. When each pump was assigned to four farmers it created
arguments and other complications.

Action Riz-Sorgho

3. The ARS staff failed to notify farmers about pumping
services which were offered. They also forced farmers to
follow ARS instructions, which created hostility among the
farmers.
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Recommendations

1). A.I.D. African irrigation projects should continue to be
designed with diesel-powered water pumps because, for the
present time, they are the most economical method of water
pumping. However, experimentation with alternative energy
sources for water pumping should continue because their price
will continue to fall while the price of gasoline and diesel
fuel will inevitably rise.

2). Such experiments, however, should be less ambitious and
more realistic than some of the previously documented ones.
Project Action Ble, for instance, planned to test 105
animal-driven flow pumps, and yet no such tests have been
documented. Project Action Riz-Sorgho planned to test both
flow pumps and an ox-drawn water lifting wheel known as the
"Noria." An evaluation team noted that the project personnel
were unable to either install or to conduct the tests. More
care should be taken in designing experiments to insure their
practicality.

3). The personnel who conduct such experiments should take
more care in documenting their results. In many of the
projects that were examined in this report experiments with
alternative energy sources for water pumping were considered in
the project paper or in other planning documents, but the
results of such experiments, or the reasons for their
cancellation, were no where to be found. The proposed
installations of windmills for driving water pumps in the
Tarrafal Water Resources project and the Wadi Halfa Community
Development project are two examples. Such experiments were to
test the windmillsg' feasibility at the sites of the two
projects, but no mention of such experiments were made in later
documentation. It is very important to document the results of
such experiments, or the reasons for their rejection, so that
future Arfrican irrigation project designers may learn and
benefit from them.

4). The designers of future African irrigacion projects should
be more explicit about which exact type of water pumping
equipment is being proposed for project use, and the evaluation
teams should be more explicit about which types of such
equipment are performing satisfactorily, and which are not.
Such information is critical for the planning of future African
irrigation projects as planners may select, from past
documentation,. which pump/engine combinations are optimal and
which ones should be avoided. In the Bakel evaluation of
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Janurary 1982, for example, the Lister HR-2 and HR-3 diesel
engines and the Deloule pumps are cited as the best comblnation
while the Marlo pumps were found to be the most inefficient and
unreliable. In contrast to this well documented and very
useful information the Wadi Halfa and Doukkala evaluations did
not mention which types of pumpe were being used, and the
November 1982 evaluation of the Mauritania Small Irrigated
Perimeters project which condemned SLENZI motor pumps for their
unreliability did not specify which fuel they used.

5). Regarding engineering project problems, and relating to
the above recommendation, there must be better technical water
pumping information written into project documentation -- from
the planning stage to the final project evaluation. Specific
areas of concern for engineers involved with African irrigation
projects include:

a). The problem of fluctuating water levels in rivers and
lakes, and the issue of how to best pump water from them. The
floating pumping stations of Bakel and Mauritania Small
Irrigated Perimeters are one possible solution, but putting
pumps on rails which go into the water is another one
(mentioned in the Janurary 1982 Bakel evaluation.) Another
possible solution is to place the pumps on platforms connected
to pulleys and beams which go over the river and are lowered or
raised according to need by people on shore (mentioned in the
Project Evaluation Summary for Wadi Halfa.) Studies of this
problem are currently being undertaken in Africa.

b). The problem of conforming with foreign engineering
designs and specifications in areas where A.I1.D. is entering a
project. This is particuliarly a problem with the French is
Francophonic Africa as their engineering designs are radically
different.

c¢). Other construction problems such as fuel system
design, well construction, and pump and engine selection and
installation.

6). Regarding administrative and political problems with
African irrigation projects, personnel weakness was the mejor
constraint. Administrative deficiencies have created critical
problems with Projects Action Ble and Action Riz-Sorgho, and
have plagued all other projects covered in this report to one
degree or another. Specific areas of weakness include the
project personnels' failure to properly use project funds or
commodities (including pumping equipment and the funds to buy
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them), the failure to establish adequate systems of
malntainance and spare parts for the pumps, and the failure to
formulate necessary policies on rates to charge farmers for
pump rental and other inputs. One of the prime concerns of
planners designing African irrigation projects should be to
ensure the project is staffed with sufficiently trained
personnel. This is also a political problem in the sense that
the governments of the African countries where the projects are
being implemented share expenses, appoint personnel -- as in
the case of Project Action Ble and the Government of Mali --
and eventually are supposed to assume vesponsibilitly for the
projects. These governments must hawve the political will and
administrative ability to run the projects 1f they are to
succeed.

7). Regarding training and manpower problems the most
significant one was the general lack of competent diesel pump
mechanics, although as noted above there are many manpower
weaknesses. A.I.D.'s efforts in these projects to train *he
farmers, mechanics, and government personnel of the African
countries have generally been insufficient to meet project
needs. Formal and intensive training needs to be emphasized.
In the Tunisian irrigation project Tunisian mechanics were
flown to the U.S. where they ''observed'" irrigation practices,
but they recieved no formal training. In the Mauritania Small
Irrigated Perimeters project the on-the-job training and
technical advice that was offered was again insufficient.
Indeed, the unreliability of the pumps and the lack of trained
mechanics to deal with them was cited as one of the main
problems of the project. 1In Project Action Ble the failure to
properly train the farmers about the 'discipline' of irrigation
resulted ia poor water and energy management, as both fuel and
water were wasted.

8). Regarding economic problems with the African irrigation
projects the private sector cannot always be counted on to
support mechanics, spare parts suppliers, and other necessary
investments, especially in the beginning years of the project.
The project must be at a large enough scale to support such
investments before the public sector can back away from them.
In the Mauritanie Small Irrigated Perimeter project there were
not enough perimeters to support a private diesel mechanic.

9). Regarding social problems, more attention should be paid
to the social implications of project plans. Socisl problems
can be a serious constraint to an irrigation project's success,
as was the case with Project Action Riz-Sorgho when the ARS
personnel started coercing farmers to follow instructions, and
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alienating them. This clearly hindered the project and
discouraged farmer participation. In Project Action Ble each
pump was assigned to four farmers, which resulted in arguments
over who got to use the pump and when. Projects should be
designed to encourage local farmer participation and to disturb
local social patterns and customs as little as possible.
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Annex I. Project Abstracts

The following pages are project abstracts from
Development Information (PPC/CDIE/DI) computer system
(Rm. 3659 NS.) They summarize the project plans, and not the
results. Nevertheless, they do provide a concise description
of the irrigation projects which are reviewed in this paper.

AFR/TR/SDP, Alan Borst:SL:9/7/84:4342P
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WADT HALFA COMMUNITY DEVEL: YOUTH TRAIN
FYy 78 — 82 Status: A Total LOP Cost (»000): 8 t1e
Lean or Grant / Appropriation Code / LOF Cost: G / FN / Sie
Subprodect: 02
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<<{< DEVELGPMENT FROQELEM >33
THE LAKESHCRE AREA OF WADI HALFA HAS NEVER REEN CULTIVATED. THE WAL HALFA
COMMUNITY NEEDS TO IMPLEMENT AN INTEGRATED AGRICULTURAL TESTING FROGRAM,
INCLUDING IRRIGATICON, FERTILIZER AND SEED TESTING, AND ON-THE-JOE TRAINING FOR
YOWTHS IF THE AREA 1S TU HKECOME ECONOMICALLY SELF-SUFFICIENT.
<<<{ STRATEGY >>>
FIVE YEAR OFERATIONAL FROGRAM GRANT TGO INTERNATIONAL VOLUNTARY SERVICES(IVS)Y
WILL FINANCE TECHNICAL AND ADVISURY ASSISTANCE AND EGUIFMENT TO SUDAN’S WADI
HALFA COMMUINITY TO DEVELOFAN INTEGRATED AGRICULTURAL TESTING FROGFEAM INCLUDING
YOUTH TRAINING.

<<< LQGICAL FRAMEWOIRK 23>
GoAL: TO IMFROVE ECONDMIC AND SOCIAL CONDITIONS CONTRIBUTING TO THE
OVERALL DEVELOFMENT OF SUDAN. SUB-GDAL: TO CREATE CONDITIONS WHICH
WILL ACCELERATE THE LEVELOPMENT AND RECONSTRUCTION OF WADI HALFA.

FURFOZE:  TO ENHANCE THE ECONOMIC AND SOCIAL WELL-BEING OF FRESENT AND FUTURE
WADI HALFA AREA FOPULATION BY STIMULATING AGRICULTURAL DEVELOFMENT
THRQUGH IRRIGATION SYSTEMS DEVELOFMENT, CROP TRIALS. AND YOUTH
AGRICLILTURAL VOCATIONAL TRAINING: AND IMFROVING HEALTH/NUTRITIQN AND
SANITATION CONDITIONS.

JJATPUTS: 1)LAKESHORE IRRIGATION SYSTEM: 2) INLAND BIRELAND FUME IRRIGATICN

- SYSTEM: 2)YOUTH AGRICULTURAL VOCATIONAL TRAINING FARM PRIOGRAMMIZS
4)CRCF TRATL DATA IN FOQDCRCGP, FRUIT, AND FODDER FRODUCTIONS
SHEXFANDED POTARLE MUNICIPAL WATER SYSTEM:; &YZANITATION FACILITIESS
ZINUTRITION EDUCATION AND' PRE-SCHOOL CHILD FEELI®WG FROGRAMME.

INTERNATIONAL VYOLUNTARY SERVICE(IVS) AND OTHER DICNOGR CONTRIBUTIONS:
I)SIX IVS/OATHOLIC RELIEF SERVICES(CRI) TECHNICIANS AND STAFF:
2IC0OMPIDITIES: FUMPS, CEMENT, HISE, FIFE. :RILLING RIG, HANDOTOOLS,
FITTING.ETC, THREE FOUR-WHEEL DRIVE VEMICL_S, (ONE FIVE-TON LORRY.
ONE 12I'VA GENERATOR, OFFICE SUPPLIES AND EDUIPMENT, HOLZEHOLD
FURNITURE, FUEL TRANSPORT AND TRANSFORATION COSTES: Z)TRAINING:
SEMINARS, WORKZHOPS, OJT, VISUAL AIDS, HIZT CONTRIEBUTION: 1)&COMM
TECHNICIANS STAFF AND SKILLED LAEBOUR, Z)COMMODITIES: FLUEL. SPARE
FARTSZ, WATER SUFPLY

TFUTS

<<< ABSTRACT. 202

COFERATIONAL FROGRAM GRANT TO INTERNATIONAL VOLUNTARY SERVICES(IVE) WILL
TUFFORT A SIX-PART COMMUNITY DEVELOFMENT FROJECT IN WADI HALFA, CUDAN. UNDER
THE SECOND SUEACTIVITY. IVS. TECHNICAL AND ADVISORY ASSISTANCE WILL BE UZEL IN
IRRIGATICON, RORTICULTURE, AND AREORICULTURE. INCLUDING ON-THE-JOE TRAINING FOR
YOITHE THROLUIGH FIELD TESTING.

AN TVS TRRIGATION AGRONCDMIST VOLUNTEER WILL INSTALL PUMFS AND DIVIDE THE
INLAND IRRIGATION INTC THREE SECTIONS: AYHORTICULTURAL EXFERIMENTS INVILVING
TEITS OF FRUIT AND DATE TREES: EIWINTER ROTATIONZ FOR BARLEY. SUGAR CANE, AND
~=BATS C)AND WINTER VEGETAERLES SUCH AS ONIONS., EEETS, CABBAGE, FEAS, EIANS,
FUTATOES, AND SALADS, SHADE AND TIMEZR TREES WILL FE PLANTED ARQUIND THE
FERIFPHERY AS A WINDBREAK. EMPHASIS WILL BE PLACED ON FRODUCING HIGH-YIELD


http:SERVICES(C.RS

VARIETIES OF TRADITIONAL CROUPS TO VERIFY THE ACST ECONOMIC IRRIGATION ANI
CULTIVATION METHODS. INTRODUCTION GF NEW CROPS WILL AT FIRST FLAY A rINOK
RQOLE.

, BOYS AND GIRLS EREING TRAINED WILL WORK WITH THEIR PASENTS. STUDENTS WILL
WORK N SMALL PLOTS TO GROW THEIR OWN VEGETAELES. THE PL.OTS WILL BE ON TWO
SECTIONS OF THE FARM (LAKEZHORE AND INLAND IRRIGATION), EACH OF S0 FEDDANS,
AND WILL AESURE 250 YOUTHS ON A TWO-YEAR FART-TIME COURSE.

THE IRRIGATION AGRIONGMIST WILL WORK CLOSELY WITH HIS COUNTERFART
HOKTICULTURALIST IN SUFERVISING CROF TRIALS. AFTER THE MOST FRODLCTIVE
VARIETIES ARE IDENTIFIED. A SEED MULTIPLICATICON ANDI DISTRIBUTION SYSTEM WILL
EE INTRODUCED IN THE COMMUNITY. SEED AND CUTTINGS WILL EE PURCHASED FROM THE
GOVERNMENT OF SUDAN‘S AGRICULTURAL RESEARCH AND DEVELOFMENT STATION AT ATHARA.
FROLDLICE WILL BE MARKETED THROUGH THE COMMUNITY’S COOPERATIVE SOCIETY WITH
TECHNICAL SERVICES (OF THE ON-PQST COOFERATIVES INZFECTOR. .

IT 1S EXFECTED THAT OFFSHOOT ACTIVITIES SUCH AS FRUIT AND VEGETAELE PACKING
ANL' MARKETING, TRANZFORT, ANIMAL HUSEANDRY, DAIRY AND MEAT FROCESSING AND
MARKETING WILL FROVIDE EMPLOYMENT AND INCOME TO ANYONE WHD ENGAGES INTO
COMMERCE WITH WADI HALFA“S COCFERATIVE COMMUNITY.
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WADI HALFA COMMUNITY DEVEL: IRRIGATION
Fy 7¢ - 82 Status: A Total LOP Cost (»:000): % Sie
Lean or Grant /7 Apprcpriation Code / LOP Cost: G / FN / S1e
Sutipruject: 03
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<{< DEVELOPMENT PROEKLEM 35>
THE INLAND AREA NORTH OF THE WADI HALFA COMMUNITY COULD BE CULTIVATED AT A LOW
COST 1F TIHE SANDSTGNE BEDS 200 TU SO0 FEET EELOW THE SITE ARE SATURATED WITH
UATER FROM THE NEW LAKE. WITHOUT THE USE OF THAT GROUNDWATER, 1T WOULD EE
IMFOSSIELE TO BEGING FARM PRODUCTION ON THIS LAND AND OTHER POTENTIALL ARABLE
LAND,
.. <<< STRATEGY 22>
FIVE YEAR CFERATIONAL FROGRAM GRANT TO INTERNATICNAL VOLUNTARY SERVICES WILL
FINANCE VOLUNTEER TECHNICAL AND ADVISORY ASSISTANCE AND EQUIFMENT TQ SUDAN‘S
WATT HALFA COMMUNITY TO TEST BOREHOLE IRRIGATION ON SO FEDDANT CULTIVATION
LAND.

<<< LOGICAL FRAMEWCRK 33O
SOAL: TO IMFROVE ECONDMIC AND SOCIAL CONDITIONS CONTRIBUTING TO THE
OVERALL DEVELCFMENT CF SUDAN. SUR-GOAL: TO CREATE CONDITIONZ WHICH
WILL ACCELERATE THE DEVELCFMENT AND RECONSTRUCTION OF WADI HALFA.

FURFOSE: TG ENHANCE THE ECONCMIC AND SCCTAL WELL-EEING OF FRESENT AND FUTURE
WADT HALFA AREA FOFULATION EBY STIMULATING AGRICULTURAL LEVELOFMENT
THROUGH IRRIGATION SYSTEMS DEVELCOFMENT. CROF TRIALS:. AND YOUTH
AGRICULTUIRAL VOCATICONAL TRAININGS AND IMFROVING HEALTH/NUTRITION AND
SANITATION TOIONDITIONS,

OCTPUTS:  1)LAREZHORE JRRIGATION SYSTEM: 2) INLAND EBOREHCLE FUMF IRRIGATION
SYSTEM: SIYOUTH AGEICULTURAL VOCATIONAL TRAINING FARM FROGRAMMES
4)CROF TRIAL D&TA IN FOOLCROF, FRUIT, AND FODDRR FRODUCT IONS
SYEXFANDED POTAELE MUNICIFAL WATER SYSTEM: &)SANITATION FACILITIES:
TINUTRITION ELUCATION AND FRE-SCHOOL CHILD FEEDING FROGRAMME.

INEUTS: INTERNATIONAL VOLUNTARY SERVICE(IVE) AND OTHER DONOR CONTRIBUTIONZ:
1)6IX IVS/CATHILIC RELIEF SERVICES(CRE) TECHNICIANS ANDY STAFFS
Z)COMMODITIES: FUMFS, CEMENT, HOSE, FIPE® DRILLING RIG, HANDTOOLE,
FITTING.ETC, THREE FQUR-WHEEL DRIVE VEHiICLES, ONE FIVE-TON LORRY.
ONE 12VVA GENERATOR, OFFICE SUPPLIES AND ERUJIPMENT, HIUSEHOLD
FURNITURE, FUEL TRANSFORT AND TRANSFORTATION COSTS: ) TRAINING:
SEMINARS, WORESHOFS, OJT. VISUAL AIDS. HOST CONTRIBLTION: 1)600MM
TECHNICIANS STAFF AND SKJLLED LABCOUR, 2)COMMODITIES: FUEL, SFARE
FARTS, WATER SUFPLY

<<< ARSTRACT 250
) COFERATIONAL FROGRAM GRANT TO INTERNATIONAL VOLUNTEER SERVICES(IVS) WILL
SUFFORT A S1X-PART COMMUNITY DEVELCFMENT PROJECT IN WADI HALFA. SUDAN. UNDNER
THE THIRD SUBACTIVITY, IVS TECHNICAL AND' ADVIZORY ASSISTANCE WILL EE USED TO
TEST BORERILE IRRIGATION TC IRRIGATE A S0 FEDDAN CULTIVATION SITE INLAWD FRO
THE LAKEZHORE AREA. THE SOIL AT THIS SITE 1S OF MARGINALLY BETTER CGUALITY THAN
THE LAKEIHIRE AREA, THIS IRRIGATICON COMFONENT OF WADI HALFA COMMUNITY
LEVELOFMENT 1S COMPLEMENTARY TO THE COUFERATIVE/YOUTH FARM ACTIVITY, WHICH I€
CRING FUMF IRRIGATION AT THE LAKEZHORE SITE. SHOULL THE TEST FROVE THE
AVATILAKRILITY OF SUFFICIENT GROUNGWATER AT RECOVERABLE UDEPTHS, THE AREA OF
FOTENTIALLY ARAELE LAND WILL BE VASTLY IN CREASED. THE THWO CULTIVATION AREAS



vl

(LAKESHORE AND INLAND) WILL COME UNDER COMMON MANAGEMENT AND CONTROL., WITH
COUFERATIVE CRUF TRIALS TAKING FLACE SIMULTANEQUSLY.

A DANDO 400 TYPE MORILE FERILIZSION DRILLING RYS WILL EE USED TO DRILL 200 TO
SO0 FEET THROUGH SAND, SOIL, AND SUFT SANDSTONE. FOUR TRAINEE DRILLERS WINL
CFERATE AND MAINTAIN THE RIG THROUGH THE LIFE OF THE PROLJECT, THE IVS WATER
ENGINEER WILL SUPERVISE AND CONTROL THE USE OF THE RIG AND WILL TRAIN THE
DRILLERS.

UF TG FIVE BOREHOLES WILL KE FITTED WITH A DIESEL POWERED SUCTION FUMP. (INE
HILE WILL FITTED WITH AN EXFERIMENTAL WINDMILL FOWERED PUMP, AS THERE IS A
FREVAILING WIND AT WADI HALFA.

THERE IS A RISK THAT WATER MAY NCT EE FOUND IN SUFFICIENT VOLUME, SHOULD
THIS EBE THE CASE, THE PUMPS PURCHASE( FOR THIS PURCHASE WILL BE USEL TO EXFAND
THE LAFESHORE AREA BY 500 FEEDANS. THI RIG WILL EBE USED FOR FURTHER WATER
EXFLORATIC ON ALTERNATIVE SITES ALONG THE LAKE WHERE THE GECLOGICAL STRUCTURE
1S FAVORAELE. ' -

IT WILL ALSO BE USED TO EXFAND THE SANITATION SCHEME TO CIPE WITH THE NEEDS
OF THE EXFANWDING FOFPULATION.
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LE20228 Mauritania
Small Ferimeters -
FYy €1 - 82 Statust T Total LOP Cozxt (xQ00) ¢ 457

. . , - ., [~
Loan or Grant / Aeppropriation Code / L(OP Cost: G 7 SH / 457
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<<< ARSTRACT 202

Froiect to introduce villase-level, farmer-manased, irrisated crop
production in the scuthern part of Mauritania alone the Senesal River. The
project will assist the Naticnal Society for Rural Develcpment (SONADER?. a
parastatal asency responsible for develorine and executine irrieation schemes.
to develor new irriecated farms under villase conpPerative centrol.

Project activities will include the introduction of mator pumrs. the
Parceling of existine perimeters in 0.40 ha sectors, the initiati?n of a
credit svystem throush villase cooperatives, and a lone—term training pPro2ram
for villasers and Pump oPerators. The prorosed credit system will allow
cooperatives to purchase pumPs, fertilizer, seeds, insecticides, and seare
parts. AFRICARE will provide technical assistance in all asricultural
preduction activities, the construction of irrisation works, farm manasements
and rice warketins. (AES) - -
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L4021 2 Tunisia
Central Tunisia Rural DevelorPment

FY 79 - &¢& Status: A Tetal LOP Cost (x000)T €& 26412
Lean or Grant / Appropriation Code /7 LOF Cost: L / HE / 2500
G / HE / 3272
L /7 FN /7 11040
G/ FN/ 2200

ZubProdect: 0O2 Snall Holder Irrisation
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<< ARSTRACT >0

Predect to imerove small farmer access to and use of asricultural
sroundwater in Central Tunisia by expandins on-farm irrisatien infrastructure
znd disseminatine and instituticonalizine appropriate on—farm water manasement
Fractices. The Central Tunisian Development Authority, assisted by Oreson
State University (QSW), will have pPrimary responcsibility for inmePlementation,

The rrodect will: develom 2 irrisation rerimeters btased on 4 existine (but
cerFed) deer wells (the Government of Tunisia will develor a fourth
Ferimeter)s pProvide some 200 -new shallow wells and improve 200 existine
shallow wellss and develor 100 natural sprinos for irrisation (and Pcotable
vater),  OSU will cenduct controlled field tests of alternative water
nenesenent and CrofFrine systems, and in cocreration with COTA will train
Fersonnel in irrieation and water conservation., (FO-AAN-2S7)
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&S50003 Care Verde
TARRAFAL WATER RESOURCES

Fy 727 - 83 Status: T Total LOF Cost (x000): $ 2217
Loan or .Grant / Aprrorriation Code / LOP Cost: G / FN / 200
G/ <h/ 17

. G 7 SH / 1000
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<<< DEVELCOFMENT FROEBLEM 533
Gubsistence asriculture, the princiral source of livelihecod in Care Verde, is
becomine less viable as scarce arable land is devastated by rFrelonsed droushts
intermixed with rare downpours which wash 2way valuable torsoil and
vesetation. To helr remedy this situations the Government of Care Verde
(GICV) has ProPeosed expandine &00 hectares of land already under irrisation in
the Tarrafal resion., GOCV, however, lacks the furdins, esuipment, and trained
rersonnel needed to implement this proposai.

<<< STRATEGY 220
Two-vear pProject consists of a arant for commodities, technical assistancey
and trainins to test farmland expansion viability in Care Verde’s Tarrafal
resion by constructine water explaration structures, developine irrisation
svstem Planning, and providine technical trainine te host country scvernment
personnel. Hest country contribution censists of FL-430 revenues alons with
direct contrituticns.

<{<< LOGICAL FRAMEWIRK >3
SOAL: Increase income and emplovment for small farmers in the Tarrafal
reeion of Cape Verde. Sub-Geal: Exrpand arable land under
“irrieation in the areas and identifr and utilize optimal watershed
censervation and irricsated agriculture methods.

FURFOSE: Provide the Government of Capre Verde with the eauipment, technical

- ascistance and trainine reauired for carrvins ocut investisaticns and
Plannine resarding a proposed &00 hectare expansion in land under
irricatioen in the Tarrafal resion.

. Dams, funnels, and canals. 4. Terraces
sistance. é. Trainine,
[ 3
INFUTS: 1. A.1.D. Direct Grant: $1,400,000. 2. Government of Care Verde
(GOCV) FLASO revenues: $203,000. 2. GUCV Drect Contritbutions:
$£724, 000,

uuTFHTQ. 1. Wells, 2. Galleries. 2
and dites. S, Technical as

<<< ABRZTRACT 202

Grant is provided to the Gevernment of Care Verde (GOCV) to conduct
investisations and plannine resardina a 600 hectare expansion of farmland
under irrieation in the Tarrafal resion. The GOCV Ministry of Asriculture and
Water will te the project exéecutor.

Sroundwater exploration will be undertaken by drillines S0 cteel-cased wells
of larse and small diameters to analvze aauifer characteristics and salinity
chanaes, resrectively., In additicon, ten exploratory salleries, or slishtly
sraded tunnels of 1 km in lensth and 2 m in diameter will be drilled., Gallery
constructicn will be cost-effective az maintenance will nat be needed and the
aradine in the tunnels will eliminate the e>pence of pumeina. Technical
assistance will be provided to desigm a_rplan for coenstruction of two
medium—sized dams, cach of 100-foot elevation, and related tunnels and canals
necded to transport the dam_water to the prorused pearby irrjisation sites.
With the heler of U.S. technical assistance, GUCV technicians will study the



feacsitality of constructine terraces and dikes to contro)l scoil ercsion.

Flans for irrisation svstems and cror technolooies will be develored by twn
11.S, consulting teams who will conduct short~term analvses of ccil fertility,
cultivation practices. and lccation of water sources for this purpcese. These
teame alse will supoest new cultivation techniaues and methods to transeort
witer from scurce to field. Finally, economic analvsis will be carried out
based on the data collected by the two U.S. teams. GOCV persannel will
receive M.S. desree and intensive trainine in the areas of hvdroleev, agal ey,
aaranamys and asricultural economics.

The &00 new hectares of farmland will be divided into a 100 ha Portionnfor
research and the remainina S00 ha to be allocated¢ to collective farmine, The
20,000 inhabitants of the Tarrafal resion will eventually benefit from this
prodect if GOCV’s findines are considered econcmically feasible,

(SOURCE: PLD-ARG-119-A1)
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&OT0127 Marocco
DOUKKALA . IRRIGATION
FY 76 ~ &4 Status: A Total LOP Cost (xQ00): € 13000
Loan or Grant / Appropriation Code / LOP Cost: L / FN /13000
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. o <<< DEVELOFMENT FROELEM 33>
ZHORTAGE OF WATER SUFFLY DUE TO LIMITED AND IRREGLLAR RAINFALL ANL INALDECUATE
AGRICLLTURAL FRACTICES COMEINE TO CREATE LARGE FOOL™ iMFORT REGUIREMENTS AND
TEATINAL UNEMPLOYMENT WITH LOW FER CAFITA INCOME AND UNFRODUCTIVE UREBAN
MIGRATION IN THE DENZELY FORPULATED DOCGHKALA AREA OF MORDCCO.

<<< STRATEGY 253 '
INZTALL SFFINKLER ANL DRAINAGE SYSTEMS; CONDLICT DOUELE CROFPINS USING HI1GH
VALLIE CRUFS WITH HIGH LAEROR DEMAND: EXFAND AND STRENCTHEN AGRICLILTURAL
MANALEMENT TERVICES AND AGRICULTURAL CREDIT: CONITRLCT VILLAGE CENTERS,
ZCHOOLS, ELECTRICAL GENERATING STATIONS, ROADS AND STINULATE GROWTH OF VILLAGE
INFRASTRUCTURE S CONDUCT LAND CONSOLIDATION AND DISTRICUTION FROGRAM.

B ) <<< LOGICAL FRAMEWORK >>>
AL : INCREASE AGRICULTURAL PRODUCTION FOR IMFORT SUESTITUTION AND FOR
EXFORT: INCREATE EMFLOYMENT IN RURAL AREAS.

FURPOLES EiT?S;;SH IRRIGATED AGRICULTURE CN 15410 HA IN THE DOUKKALA REGION

SVELTES 1L SFRINKLER IRRIGATION SYSTEM AND DRAINAGE SYSTEM INSTALLEL.
2.EXFANLED AGRICULTURAL MANAGEMENT SERVICES AND AGRICULTURE CREDIT.
. CONSTRUCTION OF FROJECT AND VILLAGE INFRASTRUCTURE.

INEUTES LAND. PLANNING, DESIGN AND SUFERVISION. CORZTRUCTION EGUIFMENT AND
r-TERIALS, LAEBOR, CAFRITAL., TOTAL FROUECT “0:T:¢74.4M5USAID
CONTRIBUTION: 1%, OM3 TERD CONTRIBUTION: €300 % BOVERNMENT OF MOROCCO
CONTRIBUTION: $51, 4M.

<K< ARETRACT 3>

_ FROJECT DETIGNED TO COMVERT 15410 HECTARES IN NORTHUEST MORGCUO FROM
TAV-FARING TO MIORE EFFICIENT. SFRINKLER-IRRIGATED FARMING. ANTILLARY
FINEF1TLE FAGM ACLESS ROADG, RESERVOIRS, LAND FREFARATION/CONSILIDETION,

L IRTEREANS, SCHOOL, VILLAGE CENTERS, C&M ECUIFMENT, MARKETING/EXTENSTON
LERVICES, LIVESTOCH INDUSTRY, ELECTRICITY, COMMUNICATIONS. WHEAT, MAIZE,
BEETE, COTTON. TOMATOES, FORAGE, LIVESTOCK WILL CONSTITUTE FRINMARY FRUDUCITION

UMD TIES., ACTIVITIES CREATE EMPLOYMENT, IMFROVED LIVING CONDITIONS, INCOME,
?fTER SUFFLY, SCHOOLS FOR FOFULATION 3Z000(FREDOMINANTLY SMALL FARM FAMILIES).
FROECT WILL MOST BENEFIT FARMEZ LESS S HA OR 75% OF DWOUMKALA FARME % CREATE
<100 MAaN YEI/YR EMFLIYMENT. BILHARZIA CONTRCL INCL,

CEIORCE: FD-RAA-1YS-EL)
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LOLTRUTS: 1IREATION OF AT LEAST ONE SMALL IRRIGATED FERIMETER IN EACH QF
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&BS0208 Seneoal
EAVEL CROF PROCUCTION
Fy 77 - 54 Status: A Total LOF Cost (x000): $ 7209

Lean or Grant /7 Appromriation Code / LGP Cost: G / FN / 4200
’ G/ SH / 2009
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<< LEVELOFMENT FRORLEM 230
THE MAJOR CONITRAINT TO AGRICULTURE IN THE SENEGAL RIVER BAZIN AREA OF SENEGAL
1§ THE VARIAERILITY OF RAINFALL AND THE UNDERUTILIZATION OF WATER RESOUIRCES.
THE RIVERSIDE FARMERS NEAR BAFEL GROW DRY SEASON SORGHUM AND MILLET AND A
SORGHUM CROF USING FOST-FLOOD RECESSION AGRICULTHRE. RECESSION CROPFING IS
LOW-YIELDING AND UNCERTAIN. RICE HAS BEEN TOTALLY LOST FOUR YEARS OUT OF THE
FAST FIVE. WITH NO ALTERNATIVE TO SUEKSISTANCE FARMING, MANY YOILING FECPLE
EMIGRATE TO FIND WIRK ELZEWHERE, THUS CAUSING A LACK OF GROWTH IN THE REGION.

<K< STRATEGY >3
SIX~YEAR FROJECT FROVIDES GEANT FOR FARM CONSTRUCTION (DIKES, IRRIGATION
FUMFS, LAND CLEARING, VILLAGE WAREHOUSES, FARM EQUIFMENT), TECHNICAL ADVISORS,
FARMER TRAINING, AND HEALTH SERVICES TO IMFROVE CROP FRODUCTION IN THE BAKEL
AREA OF SENEGAL. HOST COUNTRY IMFLEMENTS PROLECT AND FINANCES SENEGALESE.
TECHNICAL ASSIZTANCGE, ADMINIZTRATIVE EXPENSES, AND A REVOLVING LOAN FUND FOR
ANNUAL FARM SUFFLY NMEEDS. LOCAL FARMERS FROVIDE CONZTRUCTIIN LAEOJR AND
LOCAL-LEVEL MSNAGEMENT.

<< LOGICAL FRAMEWORK 53D
BOAL: INCFEAZEDL CEREAL FRODUCTION IN THE SENEGAL RIVER BASIN REGION OF
ZENEGAL IN CORDER TG FROVIDE A MORE ATTRACTIVE ALTERNATIVE TO
OVERIEAS WORK FOR THE SANIKE IN THE AREA.

FURFOSE:  INTRODUCE FARMER MANAGED IRRIGATED CROF FRODUCTION IN THE BANEL AREA
’ TO ALOUSINT THE FARMERS WITH THE IHFROVED TECHNOLOGIES AND
DEMONE TRATE THE ECONOMIC AND' TECHNICAL FEASIEILITY OF IRRIGATELD
CULTURE AND INTRODUCE IMFPROVED HEALTH AND ZANITATION.

oy
-

CRIVERZIIDE VILLAGES. Z) INTRODLCTION OF IMFPROVED TECHNOLOGIES
INCLLUDING &ML TRACTION FOR DRYLAND CULTURE In EATH FARTICIFATING
VILLAGE. IHE;FanNiiON OF EXISTING HEALTH DELTVERY SYSTEM INTO PROIECT
VILLAGEES..

INFUTS: 1)TECHNICAL AZSIZTANCE Z)ADMINISTRATIVE INFRASTRUCTURE
ZIATMINTIITRATIVE QFERATING COSTS 4)FUMFS ANDN HAND TOOLS TIVILLAGE
LARIS & ANIMAL TRACTION ETUIFMENT 7)DINES &) TRAINING AND MARTERIALS
For HEALTH FROGRAN 9)HEALTH/ENVIRONMENTAL SURVEILLANCE FROGRAM.
<<<L ABRSTRACT 22>

GRANT AND TECHNICAL ASSISTANCE FROVIDED TO SENEGAL TC INTRODUCE SMALL-SCALE
IRRIGATED AGRICULTURE INTO 23 VILLAGES ALONG THE ZENEGAL RIVER NEAR EBAVEL.
FROJECT WILL ALZO INTRODLCE IMFROVED FRACTICES FOR THE TRADITIONAL DRY LAND
CRUFS AND EXFAND HEALTH SERVICES IN THE FARTICIFATING VILLAGES.

AT LEA:T GNE SMALL FERIMETER AREA, RANGING FROM 20 TG S0 HECTARES., WILL HE
IRRIGATED IN EACH VILLAGE. THE TOTAL IRRICATED AREA WILL FE OVER 1200
HECTARES., VILLAGE-LEVEL COOFERATIVES WILL MANAGE THE IRRIGATED FERIMITERE.
TECHNICAL INFUTE WILL BE FROVILDED BY SAED (SOCIETE D AMENAREMENT ET
DCEXFLOITATION DU DELTA - MINISTRY OF RURAL DEVELOFMENT AND HYDRALILICS) AND
SERDA (A TENEGALESE CONSLILTING FIAM). SAED WILL IMPLEMENT THE FROJECT. THE
FROJECT COOMPONENTS INCLUGE:


http:7)[,I.ES

1)FARM CONSTRULTION: SAED WILL LOCATE ANY NECEISARY FLOOID FROTECTION DIKES
OR LOW PROTECTION DIKES (2 RMETERS). D—-& EULLDOZERT WILL CLEAR STUMFS FROM THE
FERIMETER AREAS, THEN THE VILLAGERS. SUFERVIZED BY SAED TECHNICAL AGENTS, WILL
CONDUCT ALL THE IRRIGATIUN WORKS BY HAND (I,E, CANALS, LATERALS, FIELD EUNDE,
DRAINS, AND SMALL FERIMETER DIKES). LISTER [IIESEL FOWERED FUMFS WILL BE
INSTALLED ON SMALL RAFTS TO ORAW WATER FROM THE SENEGAL RIVER OR FFOM CWSMPS,

TECHNICAL ASSISTANCE: ADVISORS WILL KELF FARMERS WITH THE AGRONOMIC AZPECTS
OF IRRIGATED CULTURE, A SMALL FIELD TRIAL STATION WILL BE ESTABLIZHED TO TEST
THE FACKAGES EEFCRE FRESENTATION TO FARMERS., FARMERS WILL VISIT SIMILAR
FROJECTS FOR TRAINING. Z)CENTRAL INFRASTRUTURE: HOUSES, A WIORKSHOP. A
WARERGUSE AND VEHICLES ARE FOR STAFF SUFFORT.

4)FARM INFUTS: GOS WILL ESTAELISH A REVOLVING LOAN FUND FOR ANNUAL FARM
NEEDS. GOS WILL ALSO INTRODUCE ANIMAL TRACTION TO REDLCE HUMAN LAZIR REOUIRED
FOR DRY LAND CROFFING. . -

SYHEALTH:. THE INCIDENCE OF FARAZIITIC DISEATES WILL EE MONITORED FOR ANY
INCRERSES DUE TO THE IRRIGATION. HEALTH SERVICES WILL ERE IMPROVED RY
RETRAINING DISFENZARY NURSES, SUFFLYING EQUIFMENT AND [RUGS, AND BY DEVELCOFING
A CADRE OF VILLAGE ZANITARIANZ AND FEMALE HEALTH WIRKERS.

THE VILLAGE CO-0OFS WILL GROW RICE, SORGHUM, ARD M&IZE ON T.t IRRIGATED
LANDS, AND SELL THE CROFS FOR CASH CQUTZIDE THE BAVEL AREA.

(SOURCE: B&ESSOZOSOOST01)
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LESO213 Mali

ACTION BLE

Fy 7& - €2 Status: A Total LOFP Cost (20002 8 20868

Loan or Grant /7 Appropriation Code / LOP Ceost: G /7 SH / 20846
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<<< DEVELOFMENT PRIOELEM 53O

Ma.is the €ifth Pocrest country in the world with a per caritea incume of only
$100, is a nation of predominantly small pastoral and agricultural farmers.
While vast land areas suitable for farmins do exist alons the Niser River and
ite tributaries, basic asricultural inputs and irrisational methods are
Jackinm. Unfortunately, the Government of Mali has neither the financial nofr
technical recources to put these areas to preductive use.

<KL STRATEGY 200 =
Four—-vear Prodect consists of a srant to the Government of Mali fer technical
hecistanmces ParticiFant trainine, and commedities to establish a cyetem of
irrieation srain producticn in the Dire area. Host country will provide
institytional suprort and counterpart fundinwm,.

<<< LOGICAL FRAMEWIDIRK 252 .
SOAL: Increased food arain production which will contribute toward Mali’s
achievement of self-sufficiency in food.

FURFOSE: To demenctrate that wheat and sorshum production can be increacsed
under irrieaticon in the Dire area, in a nannéer which maximizes
tbenefits to enzll wheat producers.

CUTFUTS: 'Svstem of irrisation srain production functioning in the prajerct
areas, comprising the followins elements: 1. Small Fumes installed.
2. Extencion c.stem estatlished. 2. Farmers oreanized. 4. Farmers
trained. 5. Cercals and some lesumes cultivated. &. Fump rerair
evstem funciicrnina., 7. Fuel supply system functionirna, &. Credit
svetem functionine., ¢. Station and on-farm research functionina,
10, Seed eroduction prosram functionina. 11, Market system
functicnine, Z., Action Ble operation aute—-financed.

THFIT S 1. Ztaffine of Action Rle. 2. Small eumps, certified sexds,
imFlementsy and other inputs. 3. Funds for construction of Freject
inPut warehouses, offices, PumpP rerFair shops staff housine. 4. -
Three vehicles and three metorticats. S. Eauirment for. offices
reFair shop, research station, extencion asents, mechanics. &,
Farticirant trainine. 7. Scciclooical monitoerine.

<4 RESTRACT 252

Grant is Frovided to the Government of Mali to increase erain production in
the Dire area throush irrisstion. Action Ele (AR), a parastztsl crsarizatiens
will imPlement the pProject with expatriate technical assistance.

A cvstem of small, farmer—-built irrieation rumes, usine water from a Niaer
River tritutarys will be created. Some S00 low-head diesel Fumes (5=-1S% m 1ift,
4 HF) will irrisate 2,000 ba. Each pump will he cwned and srerated by four
farmers cultivatine 1 ha each. In addition, 10% animal-driver., Faticstani-tvre
"flow” pumps will irrisate €20 ha to demenstrate the feasibility of their use
in Mali. To facilitate pumring orerations, a eunfF rerair systen includine &
central supply shop and e¢isht itinerant mechanice will be estatlished, 2nd
fuel supplies (SO0 liters/pumpr) will be shipped durins the flood sessomn.

AE will create a revelvine fund to eprovide farmers with credit te purchase
the PumpPs (at real costs, to ensure the permanence of the project), and


http:throu.fh
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eroduction inPuts such as improved seeds and fertilizers, alone with a seced
production Prooram to ensure sufficient surplies of certified seed. AF wili
also set ur an extension svstem of 24 asents, who will receive pPre—-service
trainine and in-service trainine at the villase level and whe will woerd with
vi)lase le¢aders to train 2,800 area small farmers in such areas as PumP
maintenances water managements and arelication of farmer’s cwn unmived <eed.
Extencion efforts will be complemented by staticen and oen-<arm rescarch, uwhose
results will be delivered annually to farmers, in such areas &s variety trials
and crop rotation. A marhetine system will be instituted to direct products
toward free market areas or thouah official channels. To vrarade AE’s
instituticnal capabilitys, its staff will be increased and trained to suPervise
farmer production, and a wheat levy will be instituted to helr AR attain
financial celf-sufficiency.

The prodect will result in cultivaticn of 2,420-ha of irrisated wheat, of
which 2,200 ha will be double—crorped with sorshum and 300 ha triple—-crorred
by addine lesumes or forases for a total of over §,000 metric tons of srain.

(SOURCE: B&E20212004201)
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MALI CROP PROD. ~ ACTION R1Z-SORGHO :
FY 76 - 83 Statust & Total LOP Cost (x000): & 4258

Loan or Grant 7 Arprorriation Code / LOP Costt G / FN / 2005
i - ‘ S - G/ SH/ 2253
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C ' €CC DEVELGPMENT PROBLEM >>> 7 =~ &
IN SIXTH REGION OF MALI ARABLE LAND IS LIMITED TO NIGER RIVER BASIN DUE T0
LiMITED RAINFALL AND' RIGH SUESOIL PERMEABILITY. FRODUCTION TECHNIOUES ARE
INEFFICIENT. CEREAL FRODUCTION CHRONICALLY DEFICIENT IN THIS REGION. AREA HMUS]
(MPROT MUCH OF 1TS GRAIN. - -

o T : <<{< STRATEGY 22>
LCW-COET, LAROR-INTENSIVE, LOW-TECHNOLOGY AFFROACH HUILDS UPON EXISTING
TRFRATTRUCTURE TO INTRODUCE MORE EFFICIENT FRODUCTION TECHNIGUES.
<<< LGGICAL FRAMEWORK 20
>OAL: INCREASED STANDARD OF LIVING AND NUTRITION FOR POFULATION OF &TH
. REGION OF MALI BASED ON STABLE FOOD SUFPLY.

JRFOSE:  INCREASE CEREAL PRGDUCTION IN CHRONICALLY DEFICIT GAO AREA OF THE
6TH REGION GF MALI AND INTRODUCE THE FARMERS IN THE AREA TO THE
CONCEFT OF TECHNOLGGICAL DEVELOFMENT. .

LITRUTS:  INCREASED WUMBER (F HECTARES FROTECTED FRO FLOODS AND USING
INFROVED TECHNICULIES IN THE AREA. INCREASEDr AVERAGE YIELD PER
HECTARE., FARMERS FAMILIARIZED WITH NEW TECHNOLCOGIES.

SFUTS! CAFITAL: CONSTRUCTION OF INSUBMERSIELE DIKES, WATER AND FISH CONTROL
- STRUCTURES, FURCHAST OF IMFROVED SEED AND SEED FRGTECTION MATERIALS.
FURCHASE OF HAND TGOS, INSTALLATION OF A FIELD RESEARCH STATION. -
TECHNICAL: STAFFING, ADMINISTRATIVE SUFFORT, TRAINING, DEMONSTRATION.

<<< ARSTRACT >0 ~
©IN BAf REGTON PROJECT EXFANDS EXISTING “ACTICN RIZ-SORGHO.™ IRFROVES
IXIETING FOLDERS WITH EETTER FISH AND WATER CONTROL, EMERGENCY FUMFING,
TMERIVED SEEDS. FERMANENT, INSUEMERSIELE DIKES ASTURE COMPLETE WATER CONTROL
23D ALLOW FARMER TO SHIFT FROM ERCADCAST TO TRANSFLANT. FROJECT INTRODUCES
3 -DRAWN WATER WHEEL (NORIA). ESTAELISHES LOCAL FIELD RESEARCH STATION. GOM
MANAGES FAGJECT WITH FRESENT STAFF. PROJECT SPLIT FROM EARLIER CROF FRODUCTION
: 250206 KECAUSE OF MAGNITUDE. - - .
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