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PREFACE

"If the people of the poor countries are to be fed, the food will
have to come from their soil, their resources and their farm economies.
The surplus production of a few exporting countries can serve on occasion
to buffer the impact of bad weather or other calamities, natural or man-
made, but there should be no illusion that the world's food security can
" be ensured by abundant harvests from the fields of Kansas and Saskatchewan,
Argentina and New South Wales. Very few of the developing nations give
evidence of having understood that food independence is an internal affair,
and that if agricultural development is given priority, it can lay the
foundation for modernizing an entire economy. The rich industrial nations
have also not fully recognized that such development, on which depend both
the world's future food supply and an easing of the tension between the

rich and the poor, calls for a massive transfer of technology and capital
from rich and poor countries”.

Scientific American, Sept. 1976
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PART I. Lake Chad Irrigated Agriculture

677-0001

I. B. Recommendation
for Phase One of the project

-Grant $2,755,000
for contract services,

commodities, participant

training and other costs

associated with agricultural

research, water use and control

research including irrigation, re-

gional infrastructure and supplies,

health activities, and special

studies

-Waiver for 25% contribution per
FAA Sec 110(a). Chad is on the
UNCTAD's list of relatively
least-developed countries.

For Phase Two

~-(Nature and amount of
Phase 11 to be determined.)
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I. C. Description of the Project:

Introduction:

The eastern shores of Lake Chas are characterized by a series
of sand dunes which create elongated islands or fingers of
sand reaching into the Lake. Many of the long, narrow lake
inlets can be dammed by small sand dikes (polders). When the
shallow water evaporates or is pumped out the newly exposed
lake bottom (empoldered area) exhibits rich soils, which so
far have 9roduced sustained high yields with little fertili-
zation. 2

Farming of the polders has been carried on in one form or
another since the early 1900's. By 1950, 23 crude dams had
been constructed and the dried surface represented about 1,500
hectares. After 1950 the largest city in the area (Bol) under-
took the construction of nine more larger dikes, and in 1961
the central government set up an institution (SEMABLE) to
encourage the development of the area. (This institution has
since been replaced by SODELAC. See Annex C). With modest
amounts of United Nations and French assistance the total area
recovered from the lake reached 15,000 hectares in 1966,
Unfortunately, due to irrigation practices unsuited to the
conditions many polders had to be abandoned as salt and
alkaline levels rendered the soil unsuitable for cultivation.

About 10 years ago the FAC began funding the development of
irrgated agriculture along the shores of the lake, and in 1975,
the World Bank (IDA) approved a $5 million loan for the gravity
flow irrgation project on two empoldered areas (Guini and Berim)
near the town of Bol which SODELAC (the GOC agency charged with
the development of the area), is now supervising and executing.

As a complement to IBRD project USAID and other donors indicated
interest and willingness to participate in the project. Specifi-
cally, the USAID expressed interest in financing costs of
agricultural researﬁh for cereals at the Matafo Agricultural
Research Station. 2/ This station is operated by SODEIAC and
located on one of the polders being developed by the World Bank
project. {Guini). The USAID also agreed to consider undertaking
a limited epidemiological study of the area to determine the

extent to which schistosomiasis and other diseases affect .the

a/ The terms "polder" and "empoldered areas" are used interchangeably.
b/ See the World Bank's report #828a-CD dated October 16, 1975. At
that time, the research program was estimated to cost $1.0 million.




population and what steps could be taken to control them,

The agricultural research and a more complete epidemiological
study, the first phase of which has already been undertaken,
will be components of the proposed project. While rainfed
projects will continue to be allotted the highest priority by
the .Government of Chad (GOC) and the USAID, it is becoming
increasingly apparent, that it will be necessary to develop

the irrigation potential of Lake Chad and the Chari and Lagone
rivers. The rationale for this is that given Chad's arid
climate and the susceptibility of most of the country to drought
of one degree of intensity or another, only irrigation can

help solve the critical food production problems. Some of the
benefits that would accrue from the development of an irrigated
sector are listed below. The list is not exclusive, but it is
sufficient to indicate why it is imperative to make a start in
developing a basis for instituting and expanding agricultural
irrigation in Chad:

(a) greater diversity of crop production: Chad is now dependent
on the importation of farm products that it could produce
domestically with irrigation. Important are such basics as
cereals, sugar, and a wide range of vegetables and fruit.
Chad is so located that imports of these and similar
commodities are very expensive, and their supply is beyond
the country's control.

(b) better utilization of the country's livestock resources:
Chad's Sahelian pastures are breeding areas, but maintaining
and raising stock for sale now requires long distance
migration in the dry season, often south into Cameroon and
Nigeria. An irrigated sector would generate substantial
amounts of crop by-products and residues in the dry season
that could help to stabilize the livestock sub-sector and
improve its contribution to the economy. Irrigation could
permit the development of a dairy industry;

(c) evolution of a higher technology agriculture: Yield
potentials are limited under the rainfed system as the
availability of water affects the efficiency of fertilizer
and improved seed. Irrigation would allow the utilization
of modern agricultural technology to a much greater degree
than now possible and permit Chadian personnel to learn,
employ and further develop modern agricultural techniques.
Such a system would assure its participants higher and more
secure incomes than under the rainfed system;




(d) insurance against the disruptive effects of drought: The
impact of drought is not only to lessen the localized supply
of food staples such as grains: among other effects, live-
stock are lost through death, and agriculturally based

industries are disrupted because of the lack of raw materials.

These effects may be felt for many years =-- until livestock
herds are replenished and farmers have replenished their
own food resources through de-emphasizing cash crops.

(e) development of the rural sector: Irrigation in Chad would
involve small plots cultivated by family labor. As pro-
ductive resources are placed in the hands of small farmers,
their incomes will rise and greater income equality will
result. Thus, the development of irrigated agrieulture is
a powerful tool in the quest for greater equity, and the
involvement of the small farmer in the development process,

Project Description:

The proposed A.I.D. funded project comprises two phases. Thase
one involves irrigated agricultural research, development and
improvement of SODELAC, health services development and special
studies designed to establish the feasibility of a discrete
project for increasing agricultural production through irrigation
in the polder areas. Phase two would be the development of the
agricultural production project. In outline form, these
activities are:

Phase One

1, Development and Strengthening of SODEIAC as a regional
institution:

(a) Management study

(b) Equipping and operating a mobilemaintenance brigade
(¢) Participant training

2. Research

(a) Problems and Objectives of Research at Matafo Research
Station

(b) Land and water use in the polders
(c) Production program development
(d) Socio-economic research

3. Health Activities

(a) Epidemiological survey
(b) Health services support

v




4. Special Studies

(a) Technical Review of Polder Development Analysis
(b) Environmental Assessment
(c) Sociological - resettlement analysis

Phase Two

1. Development of an Irrigated Agriculture Project in the
Polder Formations of the Bol Area of lLake Chad

Phase One Activities ~ Detailed Description

A.

Development of SODELAC (the implementing agency):

In Chad, the few successful development stories one can relate

resolve around quasi-governmental institutions involved in commercial
operations which have strong leadership (leaning heavily on expatriates)
and rather lengthy terms of external financing. For example, cotton-
Chad's present production program has vitalized the cotton industry.

To cite another example, CMPA has organized the local dairy-poultry
industry, and SONASUT is managing the development of a sugar production
industry. 1In view of the GOC's institutional weakness, development

via specialized quasi-governmental agencies is now accepted as the
preferred strategy in Chad. Unfortunately, SODELAC has not yet been
able to realize its full potential as a development institution

due in great part to lack of financial support and dispersed
development activities. In order to improve SODELAC efficiency,

four sub-activities are contemplated:

(a) A management study which will recommend modifications of its
structure in order to carry out its functions efficiently. A
USAID funded preliminary study of SODELAC management and structure
was undertaken as a pre-project activity. The preliminary study
confirmed the requirement for further analysis to determine the
optimum organization to manage the activities of SODELAC as they
are expected to evolve.

(b) The equipping and operating of a mobile maintenance brigade to
rebuild and maintain the irrigation network and road infrastructure
around Bol. Restoration and maintenance of roads and polders is
the responsibility of SODELAC. At present SODELAC lacks the
maintenance and reconstruction capability which is essential to
the accomplishment of its developmental and conservation objectives.

It is feasible and economically sound to improve the existing
infrastructure network, Basically, this consists of the simple
roads and dikes which will permit the improvement of 28 existing
polders now protecting 12,500 hectares of under-utilized land.
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The maintenance activity has a very low relative cost. It

will be operated by Cnadians with the advice of two Peace Corps
volunteers. »mngineers from REDSO nave done requisite 611A
certification and will help monitor the activity. The AID
support will cover the purchase of machinery and costs for
personncl and operations during the life of this project.
Subsequently, SODELAC will take over fiscal responsibility for
the maintenance functions.

(c) Participant Training: Short-term training in specialized areas

of administration and accounting to strengthen SODILAC's
administrative and financial management capacities are con-
templated, Also, training for Matafo research station personnel
will be arranged at the IITA in Itadan, and at the LCBC agri-
cultural school in nortnern Nigeria,

lies earch

Since 1270, S3ODLLAC has engaged in agricultural research at Matafo,
s3ix kilometers from Bol., Research concentrated on the choice

of approrriate wheat and cotton varieties and production practices
for the empoldered areas, The Matafo station is to be strengthened
under the project by the provision of expatriate research personnel,
local staff trairing, and a building program. A.I.D, would finance
nll researcthh with thne exception of cotton components, which will

ve financea bv FAC and IDA,

Research efforts under the proposed project will address problems
for irrirated agriculture in the polder areas, 'me principal
emphases for research will te the development of:

l. information and technigues for scil and water management;
?. ecconomic production packages for farm enterrrises incorporating
improved tecnnology;

3. farm management nrograms and policy recommendation for
increasing irrigated agricultural production with special
attention to sociolosical and ecoromic consiaerations,
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C. Health Activities

The World Bank foresaw increased needs for health sector data and
planning and health support services as. a result of intensified
development in the polders area and USAID agreed to include an
epldemiological study in its program. Two sub-activities are
contemplated in the total program:

1. an epidemiological survey to determine health hazards and the
potential spread of malaria and schistosomiasis. In April 1977
a preliminary survey was conducted by a team from the American
Public Health Association. Additional, follow-up observations
will be made in 1977 and recommendations will be made to deal

with health problems and improve health services in the Bol
area.

2. Health services support. Four kinds of activities will be
supported as a part of this project:

- Epidemiological monitoring of the polders will continue
through the life of the pmoject.

- Bol hospital facilities will be repaired and the laboratory
will be equipped. A medical training center will be added.

- A low-cost paramedical system will be instituted in the polder
area. One unit to each 400 ha. cultivated will be the goal.

Certain endemic disease control measures will be initiated.

These activities have been requested by the GOC and are in line
with the USAID health strategies in the DAP.

D. Special Studies

-

1. Technical reviews of an agricultural production-irrigated
agriculture project in the polder formations (Phase Two). Review
will examine design, cost effectiveness and appropriateness of
alternatives and select preferred choice for proposed AID support.

2. Socilological study of the factors affecting the development-
resettlement of the polders and polder areas. The availability
of settlers, their selection and measures to address settlement
problems and provide incentives to small farmers to participate
in the program will be analysed.

These special studies are expected to establish the feasibility of

a Phase Two proposal and would serve as the basis for a Project
Paper submitted for AID/W review and approval.
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3. As any Phase Two project is expected to have significant
environmental effects, an environmental assessment will be
necessary. Environmental assessment will be a detailed study
of reasonably foreseeable environmental effects, both positive
and negative, of the proposed polder development.

Phase II Activity - Detailed Description

A.

Development of an Agricultural Production - Irrigated Agriculture
Project in the Polder Formations

The purpose of this project will be to assist Chad in developing
its ability to feed itself and to provide the small farmers of the
Sahel lands surrounding the Lake Chad shoreline in the Bol area
with an alternative to traditional low wield agriculture. The
Chadian government created SODELAC to do this, using the waters of
Lake Chad and adjacent organic soils as the basic resource. To the
extent possible, SODELAC's activities should generate financial
revenue todefray all or substantial portions of its operating
budget, given the GOC's limited financial resources. 1In the Lake
Chad area SODEIAC 1is responsible for processing and transport of
agricultural output and will rely on revenues from these activities
to fund its continual and expanded development services to the Lake
Chad area. Given the estimated yields of cotton and wheat - the
two major crops handled by SODEILAC - under intensive modern irrigation
cultivation on high quality polder land, 3,000 or more hectares
should be in production.

As noted above, Chad faces two immediate problems: producing and
providing enough food to feed the population and providing

opportunities for increased incomes and welfare to the portion

of the population living in the Chadian Sahel. The proposal to
investigate and establish the feasibility of a cost effective
agricultural production - irrigated agriculture project in the

polder formations near Bol is an attempt to provide a partial

solution to those problems. The approach to be selected will be
formulated to provide the best potential for expansion and replicability.

Through the provision of assistance to and through SODELAC, the Chadian
regional development institution for the Lake Chad area, the IBRD,

FAC, African Development Fund and the USAID (through the Phase One
assistance described earlier), are supporting initial efforts in
developing high-yielding irrigated agricultural practices in Chad.

The USAID's Phase Two activity would build upon and expand sbhose
efforts in order to provide more opportunities for increased

incomes and welfare to the Chadian small farmer and to increase:

Chad's ability to feed itself. Based on analysis to date, the

USAID is of the tentative opinion that the preferred method to
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achieve those objectives is the development of a polder to provide
full control over drainage and irrigation as well as the ability to
influence and monitor the practice of modern, higher technology
/" agriculture by small farmers on polder lands. The tentatively
/ identified polder development scheme would be similar to that
| supported by the IBRD in the Bol area; the technical feasibility of
--that scheme has already been established. However, as an element
of the Phase One special studies component, the appropriateness of
such a scheme and design particularly with respect to considerations
of cost-effectiveness through comparison with alternatives to achieve
the same objectives will be carefully reviewed.

If full-scale polder development as in the IBRD project 1is shown to
be the preferred approach, the project area proposed would be
adjacent to the city (village) of Bol, on the fringe of the Sahel
but accessible to the capital. Land in similar polders nearby is
of proven excellent quality and, with irrigation waters from Lake
Chad immediately available, is capable of producing high agricultural
yields. There is a history in the area of irrigated agriculture,
as well as of using traditional agricultural methods. Earlier
analyses of the area's population, to be confirmed during the
special studies, show sufficient available labor and interest in
participating in a SODEIAC-sponsored irrigated agriculture project.
Accessible markets, both in the capital and neighboring countries
across the lake, generate adequate demand to absorb all proposed
output. Transportation links from the polders to marketing areas
are reasonably good, providing year round access.

Alternatives to intensive polder development might be the following:

1. Forego the project (and rely on emergency food relief when
needed.)

2. Encourage and develop dry land farming.

3. Develop the wadis. (Note: the wadis are encircled areas along
the shores of Lake Chad which are alternately covered and
uncovered by water seeping from the water table as influenced by
the water level in Lake Chad. Water soils also show high-
yield potential.)

The option to forego further project development (option 1, above),
is not realistic for the following major reasons:
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Small farmers in the Sahel have no economic altermtive to improving
their condition than to move to the edge of the lake. The technology
of other solutions for them has not been found. No organization
exists to help them in the interior where the problems of inadequate
or non-existent infrastructure are even greater. Relying on uncertain
food relief measures delays the day of reckoning, and could be just

as expensive as this project, but with no lasting impact.

The number of people in Lac region was 95,300 according to an
estimate made in 1975. The zone of influence of the polders is
estimated to be 3/4 of this or 70,000 people. If five people
i.e., 2 adults, 3 children directly benefit from each irrigated
hectare of the empoldered area, the incomes and quality of life
for a sizable portion of the population can be improved through a
long term effort of polder development.

By 1979-80, SODELAC will have developed the 1,200 hectares to be
funded by IDA, plus perhaps another 1,000 hectares funded by BADEA,
plus whatever area could be supported by AID in Phase Two. This
total would be a modest yet meaningful start towards a long-term
solution to the problems of food production in the Sahel.

The option (2 above) of developing dry land agriculture and farming
the sand dunes, is not satisfactory for one major reason - the
unfavorable climate. The normal climate is arid and characterized
by high day time temperatures, which reach an average of 38.5%
(101.3°F) in April, and highly variable temperatures during the long
dry season of October through June. The average rainfall is about
285 mm, but varies from 7mm to 700mm. About 70% of the rain falls
in the months of July and August. The evapo-transpiration rate is
about 2150mm per year. The probability of producing satisfactory
yields on sandy soils any time is not sufficient to warrant the
investment risks.

The option (3 above) of developing the wadis by using pumps,
drainage, and ground water is very interesting and warrants further
investigation. But at present the insufficient information available
on technical aspects and related infrastructure problems appears to
preclude consideration of wadis development an an immediate, full
scale project. Continuing investigation and experimental or trial
activities to develop a future program for this Sahel resource in

the Lac area will be considered as an alternative or complement to
the polder development proposal during the technical review element
of the Special Studies activity of Phase One.
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In order to build the basis for a successful and expanding program
of irrigated agriculture in the Sahel, it appears essential to get
enough area under irrigation using higher quality lake water and
avoid the short-term gains and long-term undesirable effects of
using ground water without adequate drainage or management. The
increased area will allow sustained high production, which, when
marketed through SODELAC, will alleviate if not eliminate the
financial problems which this organization is now experiencing.

Given present subsidies, SODELAC reportedly needs to market 9,000
or more tons of wWheat from the Bol area in order to break even
financially. The definition of the SODELAC financial picture will
be clarified in the management study, but it is now generally
accepted that marketing between 7,000 and 9,000 tons of grain would
make SODELAC viable. To produce 9,000 tons of grain, the area
under intense production would have to be between 2,500 and 3,000
hectares, not counting present minor amounts from the spontaneous
areas. The proposed project will help SODELAC achieve the volume
needed to break even, thereby assisting it to continue and expand

its developmental and support activities in the Lake Chad shore
areas.

Tandal, a polder of 800 irrigatable hectares can be developed near
Bol. The current level of experience within SODELAC, plus the
planning previously done, the existence of trained technical crews,
and suitable equipment in place, make the construction of a polder
there feasible and desirable. The project would substantially assist
the Government of Chad to increase food production and the incomes

of small farmers in the Sahel,

The Tandal polder is immediately adjacent to the project areas now
under development and well within the communications net that
presently exists. Basic technical studies and unit designs have

been previously completed and the unit cost factors, when adjusted

for inflation and experience, are applicable. If the Special Studies
reviews concludes that the construction of a polder at Tandal is the
favored alternative, SODELAC would use its staff to: (1) build the
polder, (2) drain the empoldered area, (3) design and construct the
area's irrigation and drainage system, (4) choose and settle volunteer
farmers, and (5) train and aid small farmers on economic production
units. The individual farms would be one hectare in size and worked
by individual farm families. The toal number of farms possible at

one hectare each would be 800 planned assuming approximately 5 persons
per family unit, 4,000 Chadians would be direct beneficiaries.
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Summary Findings

In view of the imperative need to increase food production in
Chad and provide an alternative productive, economic activity

to the population of the Sahel, CDO and the Government of Chad
have designed this two-phased proposal as part of and supportive
of a multidonor project and recommend that it be undertaken,

The existence of Lake Chad, a reservoir of scarce water, has

long been recognized by the Government of Chad and by potential
donors as a resource which should be developed. This project has
been designed to exploit that resource in a systematic, phased
manner with due regard for consideration of technical feasibility
and cost-effectiveness the absorptive capacity of local institutions,
the long range interests of the GOC, the ecology of the area and
the individual interest of small rural growers who will be the
first direct participants and beneficiaries. The arguments
supporting this conclusion are:

The project is judged to be appropriate for the time and place.

Phase Two would increase food output and improve the economic

and social conditions of small farmers in the Bol area, while

adding to the food reserves of a much wider area. The project

to be recommended for funding will meet the criterion of replicability.

Through the provision of Phase I assistance, SODEIAC will have the
capability to carry out polder development and support activities
as the sole host country,governmental implementing agency with
adequate financial resources, expatriate staff, advice and
assistance, a sufficient number of qualified Chadians in addition
to Peace Corps volunteers, and AID technical support.

Prior identification of health factors involved in a Phase II
proposal will be made. An epidemiological survey, to be completed
early on in Phase I implementation, will supply additional data

on current and potential health problems being faced by the
polders population. The health services support activities will
achieve a reduction and/or elimination of presently identified
health problems affecting the beneficiary population.

Participant and counterpart training is Sufficiently funded,
and has enough time within this project design to strengthen
Chadian personnel.

Source and origin waivers are not anticipated for equipment in
Phase One. Construction supplies would be purchased in Chad,
Cameroon or Njgeria for Phase Two. Irrigation equipment may
have to be purchased in France if unavailable in U.S. for
Phase Two.
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The project meets all applicable statutory criteria. The
statutory check list is submitted herewith in Annex F.

The country has the future capability to maintain and utilize
the project effectively, The Mission Director's certification
as per FAA 611(E) is submitted herewith in Annex G.

In summary, the USAID believegthe proposal reflects a sound and
coherent approach to achieve joint USAID/GOC goals in Chad in the
agriculture sector by providing immediate Phase I assistance to
support and further the development of recently initiated irrigated
agriculture experiments on the Lake Chad shoreline and to establish

the feasibility of expending such efforts in a second stage for possible
subsequent AID support. -

E.

Project Issues

Project issues relating to Phase I and Phase II are as follows:

Phase I. SODELAC as a Development Institution. As discussed

in greater detail in Appendix C, SODEILAC is a financially fragile
development institution, which reflects the financial situation

of the Government of Chad. The importance the Government

attaches to SODELAC as an instrument for development is evidenced
by 1its continued support of SODELAC despite many competing
internal demands for its limited resources. For example, in the
last two years for which data is available the GOC subsidy was

CFA 20 million ($80,000); an amount equivalent to about one-

third of regular revenues. However, SODELAC remains administratively
dispersed and needs strengthening as an organization. 1In view of
the tasks ahead, can SODELAC's capabilities be sufficiently
strengthened through the technical assistance contempilgted to
enable it to take on the Phase II activities subsequently, and can
SODETIAC successfully address the many and difficult problems of
polder settlement?

As discussed in Appendix C, the proposed Phase I assistance to
SODELAC will strengthen its organization, define its operational
tasks and organize them in a work plan with provision for'
adequate financial, equipment and personnel resources including
expatriate assistance needed for the job. Through such an approach,
the mission is confident SODELAC will become a capable development
institution.
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A related issue revolves around SODELAC's ability to act in both
a commercial and developmental capacity. It is possible for its
goals to become confused. For example, a policy of providing low
wheat to the capital conflicts with a policy to optimize the
income of the small farmers. Also, the use of SODELAC's vehicles
and facilities for purely development activities such as social
services or health care will put pressure on SODELAC's limited
resources, In order to avoid these kinds of proplems an important
component of the management study will includejaccounting system
which will define the costs of its commercial activities and those
of its purely developmental activities. A GOC subsidy will be
recommended and designed to cover the costs of the latter.

Phase II - Development of an Irrigated Agriculture Project in
Yhe Polder Areas.

Probably the most troublesome issues which SODELAC will face

are those relating to polder settlement. SODELAC will have to

make arrangements for leasing the land to settlers under conditions
which will insure permanence and continued land utilization. This
will involve negotiations with local leaders and the drawing

up of the rules concerning occupancy which are compatible with
local customs and common law (or its equivalent} To assist

SODEIAC in the process Phase I assistance includes a socio-
economist who will be attached to the research station. This
person will study the local population and advise in matters of
farmer selection and training. Issues to be examined by the Socio-
economist include the "control" of production on ihe polders. The project
seeks to avoid the possibility of converting the polders into
communes or giant share-cropper plots. Under the present approach,
SODEIAC will provide subsidies for some crops, but, prices can
change. Will SODEIAC eventually require forced marketing at

prices below the prevailing market price? Will SODELAC find it
necessary to cut off irrigation water to those farmers who do

not "cooperate"? These are issues which can determine the

success or seal the fate of this project. As SODELAC gains
experience, and with expatriate technical advice, the CDO feels
these issues can be resolved.

Polder development as perceived in this project is a complicated
process. -‘Three related basic issues are addressed: (1) the
engineering design of the project, (2) the socio-logical factors
involving the farmers related to relocation, breaking of social-
economic traditions, and intensification of work effort and

(3) the effect of the project on the environment.
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The appropriateness of the earlier developed technical design
of a polder development proposal is an issue which will be
reviewed during the technical review element of the Phase I
Special Studies,

The Sociological questions involve numerous factors. Tribal
rivalry is not considered to be a problem. Neither is the
availability of farmers although this will be reconfirmed. The
necessity for family members to work more days in a year when
farming polder lands is another question. The higher production
will require greater sustained energy outputs. Studies have
concluded the people react to economic stimuli. If this is
true, there is no problem ~ if they do not, the USAID believes
there is a surplus of people who could be employed and the
feasibility of the project will therefore not be seriously
affected. These and other issues will be reviewed indepth as
part of the Special Studies effort.

Environmental questions concern the impact upon the ecology of
the area from any intensive land use or polder development -
resettlement project and will be thoroughly studied as part of
the identification of specific Phase II proposal.
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Part 2. Project Background and Detailed Description

A. Background

The Lake Prefecture Polders

1. Prior to 1950

The Tilho mission that drew the first map of Lake Chad between

1904 and 1908 does not mention in its reports any dikes built

by the lakeshore inhabitants. On the other hand, a map of the
southeasternly end of the lake, done in 1913 by Lieutenant Andreys,
mentions the Bilidon dam. This is the earliest mention found

of works specifically executed to manage the polders.

Between the years 1908 and 1949, the level of the lake having
maintained itself at a stable height (281.50; 282.50), the
lakeshore population was able to build a number of dams. At
the end of 1949, there were 23 dams, and in the basins the
dried surface represented 1,500 hectares.

These dams were made up of a sand embankment (sand being the
only material available) between two fences of posts and

small logs. The fences were held together by means of ropes
passed through the sand mass. Thelr average length was between
50 and 100 meters.

2. From 1950 to 1964

As of 1950, the lake underwent a series of floods which
successively grew stronger. The years from 1950 to 1964 were
a period of struggle, of wresting land from the lake waters,
and in summary a period of experimentation. 1/

The first flood took place in 1950 just after the winter season,
and submerged all the existing structures. After *he flood,
there remained only 200 hectares of cultivable land.

It was then that the Administration of Bol undertook to
construct newer and larger dams to enable the farmers to
recover their lands and intensify the exploitation of the
zone. From 1951 to 1954, nine dams were built (Tchingam, Bol
Guini numbers 1 and 2, No, Baga-Sola, Diboulboul, and Bol
Berim numbers 1, 2 and 3).

1/ Because of the strength of these floods, over half the islands in the
lake, 600 out of about a thousand, were covered by the waters.
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Some of these works were 200 meters long (Bol Berim No. 2,
Baga Sola), or even 250 meters (Bol Berim No. 3). Since the
population was willing to help, traditional construction
methods were used, such as transferring sand in handling
small baskets with occasional use of mechanical excavators,
but at the same time the techniques were improved (use of
metal posts and metallic curtains) and the size of the con-
struction was expanded somewhat.

For three years after the 1954 winter season, the flooding
level increased again. This called for reinforcement of the
existing dams. 1/ By June 1957, the dryland surface had
reached 1,070 hectares.

From 1957 to 1961, there was a period of calm waters, and this
spell was used to build a few secondary dams. In June 1961,
the picture in the polders area was cultivable area 8,110 has.;
with 2,220 has. cultivated including 1,030 has. of wheat.

That same year, the Government authorized the installation of
a flour mill in N'Djamena (then Fort-Lamy) and constituted
the SEMABLE, the organization for developing wheat production.

During the successive two years, however, strong floods occurred.

The level of the lake reached the 284 mar?er, the closest to
the highest level reached in a century. &/ Heavy damage ensued.

3. Situation Since 1964

The damage suffered did not cause great discouragement to the
farmers. The land in the polders was so rich that appropriate
steps to control the vagaries of the lake waters continued to
be taken. A new start was made which concentrated on avoiding
the previous mistakes.

a., Initial work - With the help of the World Food Program, /
extensive construction was undertaken in November 1964 =

- repair of 33 structures (179,000 cubic
meters of embankment) in the N'Gouri subprefecture.

- repair of 22 structures (158,000 cubic
meters of embamkment) in the Bol subprefectures.

1/ The strengthening of these dams required 130,200 cubic meters of embank-
ment soil.

2/ The 284.50 marker was reached in 1870. This level was determined by
ORSTOM on the basis of Nachtigal's studies.

3/ See map pp. 110 & 111 on World Food Program.
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- European Development Fund credit of CFA 200
million permitted the exploitation of the Tchingam, No,
Madirom, and Dalairom Polders (2,157 hectares).

Various new techniques have resulted in better yields from the
polders. Mobile pumping has been used to dry up the basins of
stagnant waters. Until the most recent construction, one had to
rely on lake waters filtered through the dams or on rain water for
irrigation. In addition, under the traditional system the refilling
of polder waters must be done periodically. This means alternate
periods when the polders are not cultivable which forces the
population to return to nomad livestock raising until cultivation
becomes possible again. Therefore, the new polders include the
technical foundations for polders which can be farmed continuously.=

As a result of the prior works, the lake's isolated surface reached
15,000 hectares in 1966.

Training and extension centers which would assist the population
to carry out rational cultivation of polder lands were planned but
never built.

B. Detailed Description

The proposed AID-funded project will comprise four major activities
and a series of sub-activities to be carried out in Phase I. Phase II,
if approved, would involve a major project undertaking of increasing
agricultural production, In outline form:

Phase One

1. Strengthening of SODELAC as a regional development institution:

a. Management study
b. Equipping and operating a mobile maintenance brigade
c¢. Participant training

2. Research
a. Agronomic research at Matafo Research Station
b. Land and water use in the polders

c. Socio-economic research

3. Health Activities

a. Epidemiological survey
b. Health services support

1/ SOGETHA studies and WAGENINGEN Institute studies
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Special Studies

a.
b.
c.

Technical Review
Environmental Assessment
Sociological - resettlement

Phase Two

1.

Development of an Agricultural Production - Irrigated
Agriculture Project in the Polder Formations:

Phase One

1.

Strengthening of SODEIAC as a regional development institution

a.

Management Study: As discussed in further detail in Annex C
(SODELAC's Financial Condition), many of SODELAC's problems
stem from its involvement in a variety of both commercial
and development activities when its accounting system
cannot adequately differentiate which commercial operations
are unprofitable nor clearly define the costs of its purely
developmental activities. The principle which both AID

and the World Bank would like to see adopted is that
SODELAC's purely and clearly developmental activities

be paid for by a subsidy from the GOC, (e.g., extension
services, costs of maintaining the channel from the capital
to Bol, etc.); that its profitable activities be defined
and presumably continued, and that its unprofitable non-
developmental commercial activities be dropped, or at least
be covered by revenues from the profitable activities. To
do this will require a study of SODELAC's operations and
management.

In September, 1975 the USAID agreed with IBRD-IDA to
propose to undertake a critical management study of SODELAC.*
In November, 1976 an AID~funded technician completed a
preparatory review of SODELAC and completed an outline of
the scope of the complete study to follow. A consulting
firm will be scheduled to complete the study before the
end of CY 77 with funding from Phase I of this project.

The complete text of the scope of work to be followed is
contained in State 67589 of March 28, 1977. Briefly, the
contractor will undertake a comprehensive analysis of the
entire SODELAC operation to (a) identify problems and
contraints in all functional areas to determine potential
for improvement; (b) appraise needs in management planning;

*See IDA, Development Credit Agreement (Lake Chad Project) number

692 CD.
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and control systems; (c) determine needs for changes in
functions, operational systems, and organization;

(d) prepare specific recommendations for a comprehensive
reorganization of SODELAC together with a schedule and
workplan for accomplishing the major steps in the re-~
organization.

Bquipping and operating a mobile maintenance brigade:

Bol is in the heart of a potentially rich agricultural
production area of 28 existing polders with a potential

of 12,500 cultivable hectares. It is located on the
fringe of the Sahel and will likely become the pipeline
terminal for the petroleum fields of Kamem. It is certain
to become a regiomnal development pole and a center for
economic and commercial activity north of the capital.

It has transportation links to the capital and Nigeria.
SODEIAC, which has primary responsibility for the develop-
ment of the area must upgrade the local infrastructure and
the establishment of a mobile maintenance brigade appears
to be the most cost effective solution. In order to do so,
however, it needs additional equipment and financial
capability to meet operating costs. Overall technical

and management capability, on the other hand, do not appear
to be a major problem. SODELAC has been very effective

in the organization and execution of the channel clearing
operation funded by AID under the AIP program.

At present SODELAC has developed some repair shop
facilities, warehousing, survey and design capabilities,
and a limited construction capability. This will be
augmented by a mobile maintenance brigade to be stationed
in Bol. It will be responsible for maintaining the road
network connected in the empoldered areas and the repair
and maintenance of older polders. The brigade will use
existing equipment complemented by the new equipment which
will be purchased under this project.

AID funds would be used to purchase the additional equip-~
ment and pay all of the operating costs of the unit for

a period of two years or perhaps longer. By the beginning
of the third year, SODELAC believes it will be able to
begin to pay for some portion of the brigade's operating
expenditures and eventually assume responsibility for all
those expenses if sufficient agricultural output can be
stimulated in the Lake area.
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The first step is to make the unit's work plan to organize
the use of available equipment. The work chosen will be
examined and surveyed and work orders will be made. These
locations and kinds of maintenance have been determined.

The second step, the actual dike and road maintenance, will
be done using local materials including clay deposits for
road stabilization. If other road stabilization materials
are necessary, they will be determined during the work
order preparation stage and included.

It is now planned that 20 kilometers of road can receive
major maintenance annually and 40,000 cubic meters of fill
can be made. It will be possible to do minor work on the
entire system at least once a year. Irrigation and drainage
maintenance will also be undertaken on an as needed basis,
considering operational and health factors. The unit will
ordinarily consist of 10 machine operators, 3 line super-
visors and 20 laborers. It will be under the general
control of the resident SODELAC representative with day-to-
day operations under the control of a resident Peace Corps
volunteer.

The program as planned by SODELAC during project life will
provide the following:

1. Opening of polder at high lake level period to allow
lake water to enter then let the area drain back into
the lake to lessen polder surface salting effects.
The dike will then be closed when the lake is at low
level. The dikes will be rebuilt to design specifications.
(eight polders.)}

2. Strengthening and raising level of dike crest
(nine dikes).

3. Maintenance and strengthening of dike (eleven dikes).
4, Lengthen and raise level of dike crest (eight dikes).
5. Maintenance and raising level of dike crest (seven dikes).
The dikes will be brought to the standard design specifi-

cations of a 7 meter crest width and height of 285 meters
(above sea level) with side slopes of 3:1.
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'articipant Training

In order to provide short-term out of country training for
Chadian personnel, $€0,000 have been included in the rroiect
to supplement on the Job or inecountry training. It is
expected that problem specific training will mostly take

place in African francophone countries, Training in ¥exico
(at the international corn/wheat center) will be done as the
research requirements of the station are more clearly defined.
At this time longer term degree training does not seem
aprropriate, but may become a follow on activity in future
PrOgrams .

2. Research

urpose
—

The development of SODELAC's research station capabilities at
Matafo is central to the development of any irrigated agriculture
production projects in the wadis or polder areas, The AID-
financed research component will assist and enable SODELAC

to develop and provide on a current basis, a scientific under-
standing of the physical, biological, economic and sociological
rrocesses involved in irrigated agriculture in the project

area, and to devise solutions to identified constraints
inhibiting project purpose and goal achievement., The program
will develor and implement adaptive research in soil-water
manarecment, farm management, economic and tecnnological

farm enterrrise production packages and sociological design

of production rrograms. Fesearch experience from past local
efforts will ve drawn upon as will informetion and experience
available from international research stations such as IITA,
CIL.UNWT and IRRI. Least-cost soll-water and farm management
systems will be develored., Farm enterprise rroauction packages
will be designed for the management capaopilities of Chadian
small farmers and to attract them to participate in the vrogram,

Joll-Jater ifanagement

Besearcn will focus on the following specific aresas:
£ 8D

-- water sources and means of delivery (i.e., doth lake water
and water drawn fror shallow wells will be compared);

-- ualinity and alkalinity control (so0ils under irrigation will
be continually monitored for salh build uv and wavs and
means of rreverting sucl. build-up throush bota cnemical and
mechanical reasures identified);

-- on=farnm water management prrocedures.
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The s0il-water element of tais activity will ve implemented
with tecnnical assistance from ORSTOM which has a laboratorv
and staff in N'Djamena and has veen investigating the polders
of Lare Chad since 1953, UGahel Disaster Relief Assistance
Funds nave already veen obligated for a contract bv SODELAC
with ORGTOM,

SODILAC will study the use of low=1ift pumps for
irrigation. It will evaluate the social and economic
problems or advantages of using such a system in an
emroldered area, as a part of the research concerning
the use of and control of water, An area will be
selected that is typical, The land will be cleared
and wells will dbe dug, as necessarr, A thorough
vaseline study of all soil, water, and nealth factors
will be made, After the studies are made, numps will
be installed, Farmers will be organized to use the
numps and the resultant water, The irrigation operation
will be obszerved, recorded and analvzed with respect
to factors naving ecological, social, economic and
technical consequences, Findings will then be used
to see what part low-lift pumps might rlay in the
future development as an alternative to presently
recommended gravity water irrigation from the lake.

Improved 'l'echnology Farm nterprise Production Packages

R

Research will examine cror combinations, rotation systems,
recommended varieties of plant species, and measures to
maintain and enhance so0il fertility. Food and cash crops
will be considered, and consideration given to the social
ard economic patterns and traditions of polder settlers,

Farm Manacement

Researcn will address questions relating to:

-~ 50cial structure constraints to achievement of project
objectives;

-- development of farm budgets;
-- land tenure issues,

Arronoric researcn will take rlace at CODELAC's
agricultural experiment station at Matafo. The
station is located at tne north end of Guiri polders,
1t began operations in 1970 and presentlv is staffed
by one qualified Chadian specialist (soil science),
the head of GODLLAC's extension service, and about
ten others including Lavorers,
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Approximately two hectares, increasing to twenty hectares, a
year will be maintained under agronomic experiments. Part

of this land will be used for seed multiplication and pro-
duction. The testing programs will include varieties of
wheat, varieties of sorghums, millet, corn, potatoes, assorted
vegetables, pasture grasses, and animal feed using by-products
of cotton and other crops. The research will reflect the
potential of large-scale developments of the polder ares.

This project provides budget support for Chadian personnel
and the contracting of research personnel during the formative
period. The expatriate staff to be provided will include two
full time AID resident technicians, (an agronomist, and a
socio-economist) and several short-term consultants. The
local staff will include a pedologist (chief of station),
research and extension specialists, laboratory technicians

and laborers.

The expatriate agronomist will have the following
responsibilities:

1. Prepare short and long-term research plans and budgets
in cooperation with other project personnel and report
on these annually or as required.

2. Carry out trials independently or in coopersation with
other research institutions. Research must be coordinated
with institutions that are worldwide in experience and
resources (such as IRCT, CIMMYT, ITTA, etc.). Trials
will include wheat, sorghum, millet, corn, grasses,
potatoes, and vegetables. These trials will be conducted
and evaluasted to determine alternate economic crops,
rotations for fertility and inset or disease control,
and the best use of human resources.

3. Produce improved or "pure" seed as part of an integrated
seed-production campaign in the area.

4. Conduct fertility trials to determine plant responses and
determine if there is a need for the use of any fertilizer.
The lasboratory will be able to analyze soils and make
recommendations if necessary.

5. Test the validity of research data under farmer's field
conditions.
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6. Determine water use and control requirements, salinity,
total water requirements, timing and type of water
epplications, and drainage.

T. Test pest and disease control methods, and modify them
as necessary for the polders conditions.

Consultents familiar with international research results,
connected with CIMMYT, have been used to design a three-to-
five-year wheat selection program. Trials using varieties
with the most probable immediate chances for success will be
established. Staff members will be taught the techniques of
putting in trials, observations and evaluations. §Seed special-~
ists will be brought in to strengthen the present seed production
program and help design the ancillary facilities necessary and
train staff for processing and quality control. This seed
progrem is a priority to give any irrigation project impact

at the farmer level.

The socio-economist will be attached to the station but will
meet the requirements of both the station and the Bol area.
The responsibilities will include the following:

1. Enumerate small-holding labor requirements.

2. Determine and-evaluate small-holder incomes, social
and economic constraints, and make recommendations for
changes for improving small-holder conditions.

3. Monitor SODELAC commercial operations, evaluating labor,
machinery and other inputs. Determine ways to alleviate -
constraints.

4, Determine criteria on a continuing basis for the selection
of farmers and evsluate farmers for possible selection
as settlers on polder lands. Study already selected or
spontaneously settled farmers. Studies should include
all the Lac area, not just irrigation project areas.

5. Evaluate the impact of the IBRD-IDA project and any USAID
project subsequenﬂfapproved on the economic and cultural
development of the" Lac area as the development of the
ares proceeds.
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Health Activities

a.

Epidemiological Survey

The purpose of the epidemiological survey is to determine the
extent to which schistosomiasis, malaria, and other diseases
affect the polder ares population. This will require three
steps. First a baseline of data must be established concerning
the present health level of the population, the prevalence and
distribution of the vectors of the principal endemic diseases,
and the adequacy of the areas health services. Second, after a
study of documents describing the anticipated activities of

the project, potential health problem areas must be identified.
Finally, recommendations will be made to SODELAC, IDA and AID
to mitigate any negative effects of the development of the
polder region around Bol and the steps to be taken to control
diseases.

A preliminary epidemiological survey was conducted by a team

of experts working under an American Public Health Association
contract in April 1977. The team was composed of a physician/
epidemiologist, a malacologist/parasitologist, a vector biologist/
entomologist, and a sanitary engineer. A summary of their
initial report is in Annex L. They found no great natural

disease vector problems but potentisl dangers may exist that are
man-made. These are associated with standing water at house
construction sites and poorly maintained drainage ditches.

Two additional visits by a malecologist and a malariologist will
be made in September, at the end of the rainy season, and in
December, at the peak of the high water level in order to
complete the epidemiological survey. The latter visits, funded
by this project, are necessary to account for seasonal variations
in the distribution and concentration of the vectors of
schistosomiasis and malaria.

Health Services Support

The IBRD-IDA project foresaw the inevitable increase of the
health needs of the polders area and USAID agreed to make a
definitive study a component of its program. At a minimum,
the influx of immigrants into the development zone will greatly
increase the demand for routine health services and strain the
present resources available. §Some kind of immediate assistance
is necessary either through a reallocation of central government
operating funds or through short-term foreign donations. However,
health services support can result in long-term benefits as well.
Endemic diseases control efforts can heighten farmer receptivity
to change and worker productivity by lessening chronic anemia
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and reducing work days lost. Availability of health services
should also make the polders areas a more attractive location
for settlement and so encourage immigration.

Four kinds of activities will be supported as part of this
project. First, epidemiological monitoring of the polders

area will be continued throughout the life of the project.
Secondly, Bol medical facilities will be repaired and re-equipped.
Third, a low-cost paramedical system will be instituted in the
polder area. A unit will be located at the service centers,

one for each 400 ha. Finally, a limited amount of endemic
disease control measures will be initiated. These activities
have been requested by the Ministry of Health and are in line
with USAID health strategies in the DAP and the recommendations
of the preliminary epidemiological survey. TFor these activities
money has been included in the project budget.

1. Epidemiological Monitoring

Epidemiological monitoring should be & follow-up to the
initial epidemiological survey. The preliminary survey

will establish a baseline of data regarding the vectors of
the most prevalent endemic diseases. Because of the health
hazards that can accompany otherwise positive development
schemes, it is important to monitor variations from baseline
levels. This will include the measurement of snail and
mosquito vector concentration and distribution, annual blood
and urine examinations to determine the prevalence of malaria
and schistosomiasis, and checks on pollution levels of the
major sources of water supply. Regular reports on these
environmental conditions will assist SODELAC in directing its
disease control activities and in planning less hazardous
development strategies in other areas of the polder region.
During the first year of the project, the baseline epidemiological
study will be completed. During subsequent years, it is
anticipated that a Ministry of Health sanitation agent would
carry out monitoring activities with some additional training
and commodity support.

2. Health Services

The medical facilities in the Bol area, as in most of the
rest of the country, are poorly equipped and in poor repair.
The laboratory lacks basic equipment and many of the wards
and treatment rooms require structural repairs. The budget
of the Ministry of Health is critically limited and cannot
even supply medicines and supplies on a regular basis. Funds
for any amelioration of the facilities must come from project
funds. In view of the anticipated demands on the health
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services because of increases in populstion and endemic
disease control activities, the following deficiencies
require attention in the first year of the project:

a. Painting and structural repairs for the medical
center at Bol.

b. Construction of a 3 room health education and MCH center
from primarily local materials at Bol.

c. Purchase of microscopes for the Bol medical center and
surrounding dispensaries and a supply of staining agents.

Paramedic System

One of the main AID health intervention strategies in Chad

is to support the Government's progrem of establishing a
low-cost rural health system. Chad, like most other Sahelian
countries is trying to adapt the curatively-oriented,
centralized system inherited from its colonial period to

one that better distributes primary and preventive care to
the country's rural majority. The system, drawing on the
organizational and manpower resources of Chad's rursl &areas,
will be more responsive to Chad's needs and will employ
existing scarce resources in a more economic manner.

The rural health system is already being implemented in
parts of Chad as well as other Africen countries. Briefly,
it consists of setting up villasge-level health services
using villagers, trained and supervised by government
doctors and nurses, as local personnel. Each village which
is interested in the program and agrees to support its
health workers, selects & responsible man or its traditional
birth attendant (TBA) to receive midwifery training. After
the village health worker receives a brief training course
at an area medical center in first aid, preventive care

and treatment of common diseases, he will return to his
village with a simple pharmacy consisting of a few medicines
which will be restocked through revenues from village sales.
The TBA will, in turn, receive training in prenatal services
and sanitary delivery techniques before returning to the
village.

Because of the increasing population concentration in the
polders region the village hesalth system concept is now a
viable strategy for the area. Health workers and TBA's

from the enlarged villages will be trained at the Bol
medical center and returned with s simple stock of medicines
to their villege to deliver services under the regular
supervision of the prefecture medical authorities. An
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alternative to the use of villages as the base of operations
might be to use the Section Centers of polder development
projects because of their central locations.

As a first step, the medical authorities in Bol are planning
to recruit local volunteers to assist with the activities of
the new health education, MCH Center. This will permit the
development of the program and personnel resources and allow
for acceptance by traditional authorities before initiating
any programs in new polders areas possibly in the third and
fourth years of this project. It is anticipated there would
be a unit in Guini, two units in Berim and 2 units in Tandal,
if Tandal polder is constructed.

Yy, . Endemic Disease Control

The primary objective of the preliminary epidemiological

survey is to study the present and projected prevalence of the
most important endemic diseases of the area, principally
schistosomiasis and malaria. Using this information as a basis,
the survey will recommend possible engineering modifications
and disease control programs.

The preliminary survey has recommeded that the drainage
ditches of the older polders be completely cleaned of
vegetation or be filled in. This task will be the responsi-
bility of the mobile brigade which is charged with polder
maintenance. The o0ld drainage ditches should be cleaned at
legst twice a year.

Drainage ditches in any new polders will be designed to
prevent these problems.

Further recommendations for disease control will be made at
the conclusion of the survey when a better knowledge of year-
round vector conditions is known.

Special Studies

This component of the Phase I program provides for intensive
feasibility analyses of an irrigated-agricultural production scheme
to be undertaken concurrently with the aforementioned project
elements designed to strengthen and improve the capabilities of
SODEILAC to manage and support such schemes along the LaleChad shore-
line. 1In this fashion, efforts will proceed to identify the most
appropriate project proposal for reaching in a cost effective manner
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significant numbers of AID's target group along the shores of

Leke Chad through a program administered by SODELAC whifle SODELAC's
capabilities are being strengthened, so that the proposal identified
can be reviewed by AID for approval and initiated by SODELAC at an
early date.

The studies to be undertasken will include technical-engineering,
sociological and environmental analyses. The objective of the
first two is tp identify and analyse alternative schemes for
increasing ir#gated agricultural production in the polder areas
and select one for proposed AID funding which most satisfactorily
addresses the following AID policy concernms:

a. that sociological feasibility is established (or highly
probable);

b. that the proposal is cost-effective, i.e., that it will produce
significant benefits for substantial numbers of AID's target
group in relation to the costs of the proposal

c. that the feasibility of technical design of the proposal
selected be clearly established

d. that the proposal's impact upon the natural, human end
social environment be clearly understood, with measures
proposed as necessary to minimize environmental disruption-
damage.

The studies will give careful consideration to possible proposals
for increasing production on or near existing polder formations and
nearby areas through measures short of complete development or
re-development of polders.

(see "Phase Two Activity - Detailed Description”, in Part I, above,
for further description of some alternatives to be examined and
issues involved.)

If a polder development or similar proposal involving significant
environmental disruption is selected, an Environment Assessment
(rather than the more simple Initial Environmental Examination)
will be performed.

The assessment will be made in accordance with Title 22 of the Code
of Federal Regulations, setting forth "Environmental Procedures"
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in accordance with the requirements of the National Environmental
Policy Act of 1967 (NEPA) as amended by a new Part 216 June 28, 1976.
In essence, the Assessment will involve a detailed study of the
reasonably foreseeable effects, both positive and negative, of a
proposed action and its reasonable alternatives carried out within
or affecting specific developing countries. To the extent
practicable, the Assessment will be developed in close collaboration
with the Chadian institutions and subject to Chadian review.

Phase II

Development of an Irrigated Agriculture-Agricultural Production

Project in the Polder Areas

As noted above, the specific nature and design of a project to

be selected for proposed Phase II funding will be determined by the
results of the Special Studies to be undertaken in Phase I on
technical-engineering, sociological and environmental aspects.
However, based on available data, experience in the area, and
feasibility studies done in recent periods on polder construction
and alternate forms of irrigated agriculture in the polder areas,
the Mission believes that the construction of a polder at Tandal
will be shown to be the preferred project proposal. A general
description of the rationale for a Tandal polder project was
presented above in Part I, Phase II Activity-Detailed Description.
For a more complete discussion of a Tandal polder construction
project and a description of the characteristics of the waters

of Lake Chad, please see Annex B, Project Technical Details.

Logical Framework Linkages:

The logical framework is outlined in Annex D. Briefly, AID, the
GOC and other donors will provide financial and human resources which

will produce measureable outputs. These outputs will cause the

realization of the project purpose which in turn, will contribute to the
reglization of the project goal.

AID inputs are summarized in the budget tables (Part 3.B). Basically,
ATD resources will provide for personnel, commodities and other costs.
Under the management and supervision of SODELAC, consultents and project
funded technicians,a functioning system of irrigated polders, a
functioning research station, and the renovation or maintenance of a
series of roads, dikes, and irrigation/drainage systems in the area of
BOL will result. The assumptions associated with the provision of the
inputs (see page L of Annex D) are reasonable, and at this time we
perceive no factors which will prevent the timely completion of the
project.
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The output of the project are best summarized by the "end-of-project
status” statement:

SODEIAC's experience, financial and institutional base will

have expanded to the point where, with decreasing amounts of
capital and technical assistance, it will be able both to
administer the existing polders and construct new ones. SODEILAC's
requirement for a GOC subsidy, however, will still be evident. The
Matafo experiment station will be fully staffed and producing

and digeminating useful research for the use of farm families
around Bol. There will also be about 100 kilometers of roads
connecting Bol with the surrounding area, and dikes will have

been constructed or repaired for the protection of 28 nearby
polders.

The assumptions underlying the attainment of outputs are somewhat more
problematical than the input assumptions. It seems reasonable to
conclude, however, that with close monitoring by AID, other donors

and SODELAC, the implications of these assumptions will not be an
obstacle to the realization of project outputs.

Once the above outputs are realized, and as similar outputs from other
donor projects become evident, the project purpose will begin to be
realized. The purpose is two fold: to increase the production of food
by small farmers and to transform SODELAC into an effective development
institution capable of replicating the proposed Phase II project.

There is reason to believe that as more area is brought under controlled
irrigation, and as AID and other donors' follow-on activities are identified
and completed, the sector goal will come into focus. The sector goal

is the achievement of self-sufficiency in food crop production and
improvement in the social and economic status of small farmers. This
should not be interpreted to mean that the Bol area will produce all

of Chad's food. What it does mean is that irrigated agriculture is one
key to agricultural sufficiency in much of Chad. This project will
contribute to the diffusion of irrigation technology and thus to
increases in food production. As incomes of farmers increase their
economic status will increase, and as follow-on activities are identified,
the social infrastructure will be developed, and the social status

of the farm population will be improved. '

There are two crucial assumptions underlying goal achievement: the
continued flow of capital and technology from the rich nations to the
poor, and the continued emphasis by the GOC of the agricultural sector.
The commitment of the developed world to increasing food output appears



_37_

permanent, and there does not appear to be a shortage of resources
for well designed projects. 8o long as the flow of financial
resources can be counted upon, the second basic assumption - that
the GOC interest in agriculture will continue, is realistic. There
really is no other option for countries such as Chad; the rural
sector directly supports 90% of the population, contributes over

half of the GDP, and 80% of exports. Rural sector development is the
development strategy for Chad.
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Part 3 Project Analysis

A. Technical Analysis Including Environmental Examination.

1) Appropriateness of Project Components

In this section the question to be addressed is the
appropriateness of the project for the apecific time and place
being proposed.

There are four major components in Phase One.

a., First, the strengthening of the inatitutional capacity
of SODELAC, The alternatives to this inelude:

a) Use another government agency to administer the
program,

b) Hire an outside firm to administer the project.

The option of using another government agency (option (a) abdove)
would be academic at this point. SODELAC was created in 1947 to de-
velop the Bol area, is technically competent and has gained valuable
experience in the work at hand. Changing agencies would be counter-
productive.

The use of an outside firm to administer the project (option
(v) above) has been considered, but was rejected for the following
reasons:

1) One of the purposes of this project is to strengthen
SODELAC's problem-solving ability and to make it an effective Chadian
regional development institution, Chadians will increase their
professional and administrative proficiencies by taking full respon-
sibility for projects. At present SODELAC has the necessary number
of expatriate advisors on board or’'vlanned, making contracting an out-
side firm redundant or duplicative, as well as more expensive.

b, The need for the second component, research, can be
substantiated by looking at the available alternatives:

1) to depend on research in other parts of Chad

2) to depend on research outside of Chad.

Neither of these alternatives is acceptable technically,
and both would entail high financial risks to SODELAC'’and the end
users. The polder conditions are unique to Lake Chad, and no other
rersion in Chad prows wheat under irrigation., The lake's organic
soils are unigue and the chemistry involved poses special management
problems that are particular to it and are not found in other parts
of Chad,
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International research coordination is going to be
most uséful and the results of such research should guide Chad.
However, verification of these results under polder area conditions
ig impetative hefore seeds are multiplied and distributed to farmers,
Further, the valuable staff and farmer training that accrues from
local research would otherwisge be lost.

C. The appropriateness of the third component of the
project, (i.e. health activities) is based on the increase in popu-
lation which is expected., The influx of immigrants into the polder '
area must necessarily increase the demand for health services. Thus,
the availability of health services will make the polder area a more
attractive location for settlement, While disease control efforts
can heighten farmer acceptance analysis, the necessity of implemen-
tating an expanded health services program becomes obvious, lest
repeated outbreaks of diseases and epidemics cause the project to
be delayed or otherwise be imperiled.

The fourth element is required before Phase Two activity
begins., The fourth element will consist of studies: 1) techniecal
review of enpineering, 2) environmental assessment, and 3) sociological
study of issues of resettlement and intensive agricaltural production
by Chadian farmers not accustomed to such practices, as well as other
related issues,

In Phase IT, USAID proposes the development of an irri-
gated apriculture production project as soon as Phase I analyseé and
studies are ¢ompleted and the recommended alternative is ehosen.
At this time, the Mission believes polder development project at Tandal

is the most appropriate scheme to increase agricultural production and
small farmer welfare,

Alternatives might be the following:

a) Torego the project and just rely on food relief when
when needed,

b) Encourage dry farming.
¢c) Develop the wadis,

Tte option to forego further project development (ovption
a, above), is not realistic for three major reasons:

1) The people in the Sahel have no viable alternative
other than to move to the edge of the lake. The technology of other
solutions for them has not been found, WNo organization exists
to help them in the interior where the problems of infrastructure
are even greater. Reélying on uncertain food relief measures delays
the day of reckoning, and could be just as expensive as this pro-~
ject, but with no lasting impact.

?

?) The number of people in Lac region was 95,300 accord-
ing to an estimate made in 1975. The zone of influence of the
polders is estimated to be 3/hk of this or even 70,000 people.

If five people directly benefit from each irrigated hectare of the
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empoldered area, it can be seen that a sizable portion of the popu-
lation can be reached,

By 1979, SODELAC will develop the 1,200 hectares to be
funded by IDA,plus perhaps another 1,000 hectares funded by the
BADEA, plus the 800 hectares funded by AID as herein proposed.

This total would be a modest vyet meaningful start towards a
long-term solution to the problems of the Sahel,

3) Given present subsidies, SODELAC reportedly needs to
market 9,000 or more tons of wheat from the Bol area in order
to break even financially, The definition of the SODELAC financial
picture will be clarified in the management study, but it is now
generally accepted that marketing between 7,000 and 9,000 tons
of grain would make SODELAC viable. To produce 9,000 tons of
grain, the area under intense production would have to be between
2,500 and 3,000 hectares, not counting present minor amounts from
the spontaneous areas. The proposed project will help SODELAC
achieve the volume needed to break even.

The CDO feels that it is essential to get enough
area under irrigation using higher quality lake water and avoid
the short~term gains and long-term undesirable effects of using
ground water without drainage or management, The increased area
will allow sustained high production, which, when marketed through
SODELAC, will alleviate if not eliminate the financial problems
which this organization is now experiencing.

The option (b above) of developing dry land agricul-
ture and farming the sand dunes, is not satisfactory for one
major reason - the unfavorable climate. The normal climate is
arid and characterized by high day time temperatures, which reach
an average of 38,5%¢ (101.3°F) in April, and highly variable
temperatures during the long dry season of October through June.
The average rainfall is about 285mm, but varies from 7mm to
700mm, About 70% of the rain falls in the months of July and
August. The evaportranpiration rate is about 2150mm per year.
The probability of vroducing satisfacory yields on sandy soils
any time is not sufficient to warrant the investment risks,

The option (¢ above) of developing the wadis by using
pumps, drainage, and ground water is very interesting and warrants
further investigation. But at present the information available
and the infrastructure problems preclude their consideration as an
immediate full scale project. Consideration is being given to
continuing investigation and experimental or trial activities to
develop a future program for this Sahel resource in the Lac area,

B, Financial Plan

The following tables present the financial details of the
project. Phase I consists of: $0.73 million for the strengthening
of SODELAC and the mobile maintenance brigade, and $1.,5 million
for research and related activities, #.3f million for health
services, Personnel costs will represent more than 10% of the
total, commodities (mostly pumps and construction machipery
for the mobile brigade) about 20% and other costs, 7 ?moatly
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construction costs and local salaries). Phase II costs cannot be
estimated at this time,
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BUDGET TABLE I

STRENGTHENING OF SODELAC - ANNUAL COSTS

Cost ($000)

Total
Fersonnel -0-
2 PCVs (works
Supt. & Surveyor)
Commodities 3148
Portable Pumps 80,0
Bulldozer D4 52.0
Loader 40.0
Tractor + Low 68.0
Bed
Truck 20,0
Venicles (&) 32.0
Suzveying Zapt. £.0
“2nd <ocls 2.0
Site Iapt 8.8
QOther Costs 2.0
Salaries + -0-
Cosis 41,0
(Works Supt.
Topographers,
7 cperators
10 laborers)
Operations 3C0.0

(fuel, oil, perts)

SUE-TOTAL £55,8

Total cost Inciu- 735,0
éirg contingencies
ard 10% Znd jear
20% 3rd yeaxr
30% 4th year
ard rounding

FY 77

ist ¥r

N

MM MEMN O

[ NeRoNoNe]

50.0

150.0

171.0
205.0

100.0

110.0

145.0
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Research Conponent = Annual Costs -

Personnel

Socio/Econamist (12 mm)
Agronamist (24 mm)
Consultants (12 mm)

Canmodities

Laboratory
Farming
Vehicles (4)
Material
PuTpS

Other Costs

Bouses (4)
Ctilities
Tepair Souse
Fepair Iab.
Salaries
Cperaticn
Travel/Training
Cotracts*

Totals

Total and

Contincencies

(10% 2nd vr. 20% 3rd yr.
15% 4th yr., and rounded)

Costs (000%)

Total 1st vyr. 2nd yr. 3xd vr. 4th yr.
296.0 24.0 140.0 132.0 -0
120.0 0 60.0 60.0 0
120.0 0 60.0 60.0 0
56.0 24.0 20.0 12.0 0
159.6 59.6 50.0 50.0 0
8.0 8.0 0 0 0
14.0 14.0 0 0 0
25.6 25.6 0 0 0
12.0 12.0 0 0 0
100.0 0 50.0 50.0 0
912.4 502.6 175.6 99.6 134.6
204.0 204.0 0 0 0
84.0 34.0 45.0 5 0
40.0 20.0 20.0 0 0
46.0 16.0 0 30.0
112.0 28.0 28.0 28.0 28.0
226.4 56.6 56.6 56.6 56.6
40.0 10.0 10.0 20.0
160.0 160.0 0 0 0
1,368.0 586.2 363.6 281.6 134.6
1,500 520.0 400.0 340.0 170.0

[N
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BUDGET TABLE III

Health Activities ($000) (FY 77) (FY 78) (F179) (FY 80)

Total 1st Yr, 2nd Yr. 3rd Yr, btnh Yr,
Personnel -0- =0- ~0- =0~ -0~
Commodities -0- -0- -0- -0- -0-
Other Costs 300.0 -0- 95.0 105.0 100.0
Hospital Program -0~ 20,0 15,0 18.0
Health Education -0- *0= 20,0 ~0-
Center
Elimination of Health -0~ 10,0 5.0 -0~
Hazards
Paramedic Program -0- 6.0 12,0 6.0
Service Centers ~0- 10,0 10,0 20,0
Endemie Disease Control -0- 10,0 10,0 20,0
Water VWells -0- 20,0 15.0 27.0
Village Rodent Proof ~0- k.o 8.0 L,o0
Storage
Contingencies 10% ~-0- 10.0 10,0 10,0
Sub-Total 0= 95,0 105,.0 105.0
TOTAL COST 340,0 o 100.0 125.0 135.0
Includes D

Contingencies
and 10% for 2nd Yr.
20% for 3rd Yr.
30°% for Lth Yr.
rounded

BUDGET TABLE IV

Total 1st Yr. 2nd Yr. 2rd Yr., b&th Yr.
Special Studies ($000)
Other Costs 150 150 I -0- ~0-
Total Cost* 160 160 -0- -0~ ~0-

|
|

*No Contingencies



SUMMARY TABLE ($000)

Budget by Activity and Year

Phase One
1. SODELAC Strengthening
2. Research
3, Health Activities
L, Special Studies
Total

Budpet by Category

Personnel
Com~o0dities

Otrer Tcets

otal
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BUDGET TABLE V

YEAR
Totals 1(FY 77) 2(FY 78) (FY 79) 4 (FY 80)
735 315 70 205 145
1,500 590 400 340 170
350 100 125 135
160 160 0 0 0
2,755 1,065 570 670 Lso
Totals 1 2 3 4L
340 25 155 150 o
490 375 55 50 o
1,925 €55 350 4580 450
2,755 1,0%5 570 670 Ls0
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BUDGET TABLE VI

SUMMARY COST ESTIMATE AND FINANCIAL PLAN

(Us $ 000)

PROJECT PAPER

AID GRANT HOST COUNTRY OTH=R(s * TOTAL

Source FX LC FX LC FX LC

Use*

Personnel 340 0 0 175 | 2,850 {2,000 54365
Conmodities { 190 0 0 0}1,300 1,790
Ciher Costs 5751 1,350 0 225 6,770 8,920
gl iloriat =L oR SRS
Slatior Taezool T e %/Vaax 135/ veax
end coniingency
Tactar
TCTAL 1.,405l 1,350 Loo } 4,150 (8,770 1A,075

* Tnecludes T0OA, FAC, AFDC, TRACE CCE®PS
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c. Economiec Analysis

1, Economic Feasibility of the Maintenance, Research and Health
Components (Phase One)

The maintenance and repair of infrastructure to be done by
the mobile bdbrigade can be subjected to benefit/cost analysis and an
IRR could be calculated., There are difficulties, however, in esti-
mating the benefits to be realized and in giving them a monetary value,.
Increased output can be expected from the 28 polders that will eventually
be connected with the marketing center of Bol, Also, there will be
user cost savings on transportation but these are difficult to estimate
at this time. In view of the uncertainties involved, no attempt will
be made to give a precise definition of the benefits to be expected.
In view of the low cost of this activity, however, the benefits would
not have to be great to realize acceptable return on investment. For
example, if we can assume that the equivalent of 1,000 hectares will
eventually be brought into permanent production and that the production
from each hectare will be about $#400 per year, then the benefit cost
ratio after only 10 years would be 1.3, Finally, it is the judgement
of SODELAC and USAID that a mobile maintenance brigade is the most
effective approach to the maintenance problem which SODELAC will face
in the Bol area.

No attempt was made to estimate the economic feasibility of
the research activity., Thisis an extremely difficult activity to
evaluate, and it is probably best to corsider it a current expense
of SODELAC, However, an example of the tyve of return to be ex-
pected from crop research is contained in the Septerber 1974
Secientific American, "In Colombia the annunal expenditures on rice
research and related activities never exceeded $1 million. In Colombia
alone and in one year alone, (1974) the added production resulting
from the introduction of the new technologzy was valued at 3230 million".

A similar approach was taken for the economic feasibility of
the health component project. The costs of the hezlth activities
will be small ($340,000 over four years) while the btenefits counld
be extremely high if, for example, an outbreak of malaria or schis-
tosomiasis is prevented. Further, AID's experience in other coun-
tries is that resources spent on health are repaid many times by
the increase in worker productivity which results, The same results
will be assumed for this project, and a benefit/cost analysis will
not be attempted,
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2., Phase II, The Irrigated Agriculture Production Project

See Annex B, Project Technical Details, Part 4 for the pre-
liminary economic analysis of costs, benefits, internal rate of
return and other calculations estimated to result from the econ-
struction and implementation of the proposed Tandal polder.

That analysis indicates that an irrigated agriculture production
project of polder construction or other type should be undertaken,
Calculations made show an estimated Benefit/Cost Ratio of 1:2
and an Internal Rate of Return of 18% from such efforts to

expand agricultural production,

D, Social Analysis

This analysis attempts to establish the sociological feasibility
of those elements of Phase I, to be authorized following review and
approval of this document, which will directly affect or involve
Chadian small farmers and settlers in the polder areas. The analysis
also attempts to establish that the introduction of a Phase II
activity subseguently, involving controlled irrigated agricultural
production, appears to be feasible from a sociological perspective,
Those elements of Phase I which are subjected to this analysis
are the activities of the SODELAC road and dike infrastructure,
mobile maintenance brigade, and the outputs of the SODELAC agri-
cultural research activities which are intended to benefit and be
accepted by local small farmers,

Accordingly, the social analysis attempts to determine: (1)
the compatibility of the proposed two-phased project with the
sociocultural environment into which it is to be introduced, (2)
the likelihood that the practices introduced will be diffuged among
other groups (spread effects) and, (3) the social impact or dis-
tribution of benefits and burdens among different groups.

1. Socio-Economic Environment and Sociocultural Feasibility

The archipelago of sand islands, which can be transformed
into polders, occupies some 28% of the area of Lake Chad. The
archipelago is located in the Prefecture du Lac (headnuarters
Bol) and in the Prefecture du Kanem (headquarters Mao). The
total (1948-1972) population of the two prefectures was about
250,0003 population averageSS/km , but is about 30/km® close to
the polders and 15/km? in dunes within 5 km of volders, Most reside
in villages of from A0 to 500 inhabitants,

In the Sahel zone of Chad, the Arabs are the most numerous
ethnic group and the predominant religion is Islam., The culture
and religion of an Arab society provides the major unifying in-
fluence in the Chadian Sahel, and provides for a symbiotic re-
lationghip in the areas where nomads and sedentary people live
together,

Loyalty to the immediate kinship group is the predominant
basis for social values, Control of behavior is exercised through
a sense of reciprocity that links an individual's social and
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emotional rewards with fulfillment of his obligations to the group.
In principal then, the interests of the group are paramount and over
ride those of the individual in cases of conflict. Customary law
demands that crimes committed by or against an outsider be judged
according to the idea that the individual represents his entire
group.

Chadian Arabic societies are introspective and appear to
be rooted in a fixed concept of the world, They are naturally
fatalistic by virtue of the exigencies of their very harsh en-
vironment, Bolstered somewhat by Koranic writ, the condition of
their existence is rationalized as Allah's will, These are the
general parameters of the social systems which prevail in the
project activity area.

The Boudoums are originally inhabitants of the islands but
today they tend to live on the shores of the lake and are farmers,
cattlemen and fishermen,

The Kanembous lived on the dryland part of the prefecture
and are divided into many subgroups. They are equally farmers
and cattlemen,

The cultivators of the dunes could be either group but the
majority are Kanembous who have practiced irrigation with the
"chadouf" for many generations,

The inhabitants of the area are characterized by their
mobility, passing from one polder to another as the level of the
lake and the water table changes but migration has been toward
the region of Bol during the last 15 years,

The population of the area of influence has been esti-
mated at 250,000, the population of the islands and the dunes
within a cirecle of 5 kme from Bol was estimated to be between
11,000 and 12,000 in 1977.

The survey of potential settlers in 1972 sought to seg-
regate the population into activity groups; commerce, cattle,
fishing, and farming. This was not too succesasful since
people change to the most remunerative activity possible;
people move to epportunity. It was concluded however that the
area of influsnce had 114,000 farmer people, more than 25,00
families, The study of where o0ld polder settlers came from,
showed only 10% came from Bol canton, 25% from cantons of Nguelea
and Ngarangou (15 to 30 kms), 33% from Ngouri and Isseirom (40
to A0 kmas), 15% from Mao (A0 kma) and 17% from other areas
(within A0 kms). It was concluded that settling was not a function
of diatance from the polder,
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, The migratiou to pol polder area during 1963 to 1972 was

500 persons pef year and the population growth rate of the entire
zone of influence has been estimated to be 0,4%,

The 0ld polders near Bol are settled by families with ex-
politations that have 4.3 persons per family of which 2.9 are
active producers (over 15 years). They farm 1.55 ha ( 1 ha dune =
millet, 0.3 ha in polder wheat, corn or late millet and vege-
tables), cattle were held by 40% of the people (7.5 head per
family)., 90% of the people were sedentary, 27% settled since 1918,

The polder population was compared with the dune settler
(within 5 km from polders). Family size was 3.8 persons, 2.7
active farming 1,34 ha, Fifty percent of the families had cattle

(about equal to polder people. 87% were sedentary and 25% had
arrived since 19AH,

The size of exploitations in the 5 km radius varied
greatly, 15% had 4 or more active workers, 50% had two active
workers or less, The size of holding was related to the size of family
gince the extended family is the dominant unit,

The study found that the dune region exploitable near Bol
was 5,750 hectares and only 15 to 20% was used. Tradition rests
the land three of four years,

In the traditional area the income per family was about
$120.

As summarized in the background section (Part 2. A),
with the arrival of the French, greater attention was devoted
to bringing the polder area under cultivation, and by mid 1971 about
4,500 hectares had been reclaimed, Not much is known about the
changes in social structures which accompanied the transition to
polder agriculture; however, the fact that a combination of polder
and dune agriculture is now widely practices implies that the tran-

sition was successful, The social structure has demonstrated it can
accommodate migration which is common in the area.

A number of crops are grown in the lake prefecture: millet,
wheat, maize and onions are some of the more important, Cotton,
tomatoes, beans, peppers, okra, votatoes and sorghum are also
cultivated., Millet, the basic food crop of the region, ig a rainy
season crop grown on the dunese., Wheat has been cultivated in the
area under traditional irrigation for at least a hundred years;
is planted after millet in wet areas of the polders and along
the edge of the lake; st times, it is cultivated under irrigation.
Lake auantities of onions are grown in the dry season and are
marketed in N'Djamena,
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The traditional systems of farming are extremely simple.
Cultivation is carried out mainly by hand; methods such as row
planting, fertilizer, improved seeds, and insecticides are virtually
unknown, Irrigation, where used, is by digging shallow wells in
the dry river beds (wadis) and polders, and extracting the water
from the high water table with the traditional shadoof. In recent
years, some small motorized pumps have been introduced; but most
of these are not functioning either through lack of maintenance
or problems in obtaining fuel., Traditional yields are low,
500-600 kg/ha for sorghum and 1,000-1,500 kg/ha for maize and
wheat.

While there is a tradition of irrigated agriculture, the
traditional system is quite different than that which would be
practiced utilizing surface water would be replaced by canals
utilizing lake water. This implies that the farmer must be ready
when the water is, and that the control of water is no longer
solely in his hands, It will be easy to blame someone else when
the water is not there. To address these types of problems, twelve
farmers would share each main outlet with extension agents to
provide assistance., The SODELAC Commercial Unit will provide
extensive technical assistance for the first full year of occupancy.
(See below.) Under these arrangements it is felt that the in-
.dividual families will more readily adapt to the new social order.
Individuals will be members of a small group, and they and the
other members of this group can set up the system which besat suits
their needs., Life styles will undergo changes, but the Chadian
rural family is no stranger to change. To amooth the transition,
there will be some solid economic incentives (a tripling of
realized income is estimated see Annex B, Part 2). On the basis
of observation and reactions to the opening of other polders, the
population does respond to economic incentives., Finally, the
labor requirements of cultivating irrigated agriculture polder
plots by the family unit appear to be manageable.

Land tenure arrangements on newly opened polders con-
structed under other donor financing will be administered by
SODELAC, Land occupancy on presently settled land is rooted in
tradition with a tribal leader (chef du canton), the primary
figure in the influencing its distribution., Legal ownership of newly
developed polders is vested in the Republic of Chad by the Decree
of August 1, 19A7,

Since the polders will represent a net addition to the
land of the region (they are presently under water) no land will
be "redistributed,”" only settled., The procedure to be used is
articulated below and will be administered by SODELAC in coor-
dination with the local community leaders., On this matter,
the resident socio-economist will act as a settlement advisor.
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The two World Bank polders will be completed b{ 1979-80,
and the BADEA financed polder shortly after 1980, As the first

two polders are settled, considerable experience in settling

and administering the polders will be acouired by SODELAC, Until
this experience is analyzed, the settlement plan which the World
Ban has worked out with SODELAC is to be followed.

To maximize the benefits to the local farming community,
and to minimize the cost of farming, the principle has been re=~
tained that polders be settled by individual farmers, each
cultivating 1 hectare, assuming 2.8 adults in the farm family.

A large-scale plantation approach was rejected, as it would require
scarce management talents and costly mechanization, and would in
any event have a lesser impact on the local farming community.

The total irrigation program currently included in SODELAC's
planning, including the development of Mamdi and Tandal polders,
assumes that 3,A00 farmers would acouire land over the period
1974-1985, Problems involving the recruitment of farmers and
settlement may consequently slow down the development rate,
Furthermore, there are bound to be technical limitations in
the first years of cultivation, To ease the way for settlement,
SODELAC has formed a Commercial Agricultural Development Section
responsible for the first year of production in any given area;
thereafter, the land would be settled. The Commercial Section would act
as a land development agency, and be responsible for the first
year or operations on all newly developed land (about 400 hectares
annually), and for the basic cultivations during the following Year,
which would be the first year of settlement. In the latter case,
the Commercial Section would clear, disc, and plant a cotton and
a wheat crop, thus giving the new settler a better chance to
settle down and to learn the new technigques that will be demanded
of him, (This approach is also necessary to correct leveling for
production and ecological reasons,)

In concert with SODELAC the administration of Lac pre-
fecture would assume responsibility for the selection of mettlers
and the allocation of land, The applicants would be melected
according to the following criteria: (a) number of people in the
familys; (b) how much time they spend on agriculture; and (c)
ownership of bullocks, At first only those farmers whose sole
activity is agriculture are to be considered, Those farmers
already living along polders and cultivating on the polders are being
given first priority #r land allocation,

Plots are to be leased to settlers for a three--year
period with option to renew the lease., Repossession would occur
if farmers did not comply with the terms of their lease, which
will stipulate their financial and general obligations., Among
these, the settlers must agree to:
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(a) cultivate their plots in a continuous, total and
rational manner;

(v) follow extension agents' advice;

(¢) comply with regulations of the irrigation system,
in particular the rotation of water application;

(d) cultivate with their own family labor; and
(e) vpay all financial charges.

A renewable three-year lease gives holders a satisfactory
security of tenure, and permits the project to make changes necessary
in the general interest, i.e., change of plot size or exchanges of
vrlots, Such flexibility is essential in the early years of the
project., It is expected that the three-year period can be lengthened
once both management and settlers have overcome the initial dif-
ficulties inevitable in a project of this type.

After the first year of operation, the small holder would
receive no mechanical assistance. He would divide his year inte
a five or six-month wheat season and a six-or-seven-month cotton
season, His peak labor requirements will be in the period mid-
September to mid-November, a time when he harvests his cotton,
and cultivates and plants the same land in wheat. He might use
limited amounts of fertilizer on wheat and none on his cotton.

H would use no chemical herbicides. He would irrigate his land

by suitable irrigation techniques and would harvest both cotton and
wheat by hand., He would be able to use the wheat thrashers owned
by SODELAC if he so desired. He would receive credit for the
purchase of seeds and other scasonal inputs, To encourage him to
invest in ox-drawn equipment, credit would be provided. Most im-
vortantly, effective extension advice would be readily available.

There would be two recruitment periods for settlers, with
the latest dates of occupancy being October 31 and Marech 31
respectively, The incoming settlers would be directed to pre-
located village sites that would consist of no more than a project
provided well, The settlers would find their own way to the
area using local camels and donkeys for transporting their house-
hold effects. Once on mite, the settlers would construct the
typical millet stalk house, later to be replaced by a mud con-
struction. Although the settler would not have to plough or plant
during his first year of occupancy, and thus would be able to set
up his home, he would have to be on site at least early enough to
understand and follow the two basic cultural operations currently
planned by SODELAC, cotton and wheat, - The project would provide
each settler with 500 kilograms of grain (in loan form to be re-
paid over two years) to enable him to survive the first half year
of occupancy before harvesting his own food crops, i.e. a March
settler would, in September, harvest millet grown on the dunes
and maize grown in his allocated polder garden. The October
settler would, in February, harvest wheat from his mzin polder
lot and possibly maize from his polder garden.
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Once settled, responsibility for assisting the settler
rests with the extension staff who would assess his amssets, oxen,
ploughs, tools, etc. and advise him of additional needs and
equipment, The settler would be expected to attend very short
(from three to four days) training courses to orient him to the
new techniques and crops that he would encounter. Thereafter,
his training would be given mainly in the field on his own
holding. The extension staff would be divided into sections,
Each section would be located at a service center controlled
by a Section Officer, The Section Officer would be assisted by
farm instructors at a rate of 1 to 30 farmers in the first year
of farmer settlement reducing to 1 to 100 farmers from the third
year onwards, The section officer and farm instructors would be
responsible for the extension needs of the farmer, for distri-
bution of credit in kind, for the collection of credit repayment
and for the initial assembly of marketable crops., A Senior
Technical Officer would have overall responsibility for opera-
ting and controlling the extension service, Training of the
extension agents would be a joint responsibility of the ex-
tension and research staff and would be conducted at the Matafo
Research Station.

Service Centers would be set up and would be the key to farmer
servicing, Fach center would comprise a 500 cubic meter ware-
house for the storage of fertilizers, insecticides and farm eguip-
ment, Within the store would be incorporated a small office for
the Service Center staff, The Center would be located on a
one-hectare site and would be surrounded by a security fence.
Initially one plinth, 10 x 30 meters, would be constructed for
the storage of wheat, The Section Officer would live in the
vieinity of the store. The farm instructors would live in the
villages, The Service Centers would act as centers of initial
assembly before the marketing of the crop by SODELAC, One
center is contemplated for each 400 hectares.

On the basis of this preliminary analysis we conclude that
development of a polder, if selected as the proevposed Phase II
activity, would be feasible from the social and cultural point of
view., In discussions with consultants, Chadians and other
observers, we can detect no soeial or cultural barriers that
would preclude the realization of the project goal. Nonetheless,
as noted earlier, more intensive study of sociological considera-
tions will be undertaken during Phase I to more firmly assess
whether any unforeseen or unaddressed sociological or cultural
constraints/barriers may exist which would affect a polder develop-
ment proposal,

The above analysis focused on polder development for two
reasons: 1) SODFELAC is involved in implementing the IBRD-IDA polder
deveiopment activity, and Phase I assistance is intended to con-
tributed to its effectiveness in carrying out those responsibilities;
and 2) the most complex proposal from considerations of sociology
and cultural issues which could be chosen for a Phase II submissasion
would be development of a polder. Other alternatives if chosen
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would involve either lesser amounts of organized resettlement or,
vossibly, rely on spontaneous settlement as in the case of the
alternative of development of the wadis, Based on analysis of
the most difficult alternative, the Mission concludes that any of
the available options for implementing an irrigated agriculture
project should be feasmible,

With respect to the outputs of the Agricultural Research
Station (Matafo), it should be noted that the agricultural pro-
duction packages both for irrigated farming and dry land farming
will be developed with the advice and counsel of the socio-
economic consultant to be provided to SODELAC under this project.

Accordingly, adoption of these packages by the target farmers
should be facilitated,

2, Spread Effects

The spread effects of Phase I outputs will be principally
concentrated within developed polder areas, with the possibility
of the diffusion of innovation technologies occurring in other
areas (e.g. wadis) depending upon the specific nature of re-
search outputs, If, ‘or example, low~lift pumping research
produces replicable conclusions for wadi development, efforts
would be undertaken through SODELAC to promote such practices,

If a polder development activity is selected for Phase II
consideration, the replication-spread effect will be different
because of the nature and the investment reauired.

Juat knowing how to grow crops under irrigation, however,
is not enough; you need the polder, dikes, canals, etc, Con-
sequently, replication would be limited by the ability to develop
new polders, However, if funds are made available, there are
no limits to the facility for replicating a polder development
activity. The analysis of poprulation of the area indicates there
are plenty of potential settlers, and there are many polders that
can be developed., As is typical, there is a resource shortage both
financial and managerial., Consenuently, the spread effects would be
limited in terms of SODELAC's ability to expand its role as a
regional development force, rather than in terms of any known
social or cultural barrier.

3, Distribution of Benefits

The estimated benefitas to be realized by settlement farmers
receiving assistance from SODELAC as a result of Phase I inputs
were enumerated in Annex B, Part 2 (Benefits received by non-
settlement farmers through dissemination of research results cannot
be reliably calculated at this stage.) p,on.r distribution will
he insured by the renquirement that each family have one hectare to
cultivate, Also, the selection procedure to he used by SODELAC
will assure that priority is given to those families whose only
activity is agriculture. An improvement in the economic condition
of participants is virtually assured since it is unlikely that anyone
would zive up a higher socio-economic position for a lower one,
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Participation in economic development is more than just a shar-
ing of benefits; it also implies a sharing of the inputs. In this
case, the inputs are family labor and other purchased inputs., As
indicated in Annex B, Part 2, family labor requirements will go up
from 118 days per year under traditional agriculture to 389 man days
(out of an available total of 840 man days). The small farmer will
also participate in other ways. He will be involved in decisions
concerning water utilization, and through becal leaders he will have
a voice in the Bol development commission which will eatablish
local development priorities., In summary, we see the small farmer
as an active participant in the developnent of the region who will
have a fair share of the costs and participate in its benefits,

4k, The Role of Women

The traditional societies in the area have well established roleg
for men, women and children which are generally not understood by
westerners, It is not anticipated that this project will appre-
ciably change these traditions in the short run. The socio-economic
consultant will advise SODELAC of measures to increase the par-
ticipation and flow of benefits to women.
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Implementation Planning

A. Administrative Arrangements - Implementation Plan
Phase I

Development of SODELAC as a regional development institution.
Research element

Health Activities

Special Studies

Fw

Phase II - Development of an Irrigated Agriculture Project
in the Polder Formations of the Bol Area of
Lake Chad.

An implementation plan for this activity will be developed
following the identification of the specific activity selected.

Phase I

1. Development of SODEIAC as a regional development institution
with maintenance and construction capability. (See Implementation
Table 1)

This is a very simple program to implement. A consultant from
REDSO, the CDO staff, and a project unit manager will order the
equipment during the first month, and the actual work will begin
when equipment arrives, from nine to twelve months after ordering.
A consultant from REDSO, working with the local staff, will im-
plement the project, which will be continuous after equipment
arrives. If it were to begin in January 78, the planned AID
participation could finish in January Of 1980.

Peace Corps volunteers have been requested by the Mission to
provide "on-the-job" supervision. Plasns of work will be made by
SODELAC and REDSO as work progresses.



 Implementation Table £1 ,
SCHEDULE OF WORK - SODELAC STRENGTHENING

Month of Project Operation
ACTIVITY 0 6 ) 12 18 24 ) 30
' FY' 78 f

{

!
1. Consultant ; : l
Engineer (REDSO) _ | R —

2. PCVs _

3. Other Cost (Budget Sup.)

Engineer (1) “ E

Surveyor (1)

Surveyor Asst. (1)

Drivers (6)

Latorers (10)
Equipment Operation

Maintenance Program
a. Staff & Equipment

YYyYyryry |

b g

Mobilization

Management Study

Participants
Chief of Ext Complete
Chief of Sts.

Extension(s) Agr.
Seed Sp.
Agronomist (2)
Accountant

Bus. Adm.

Ext. Irr. (4)

I
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The regional infrastructure activity of SODELAC will be based in Bol.
There 1s a malntenance and service center there which will serve as a base
of activity.

Equipment on hand and to be ordered will be used to start up this activity.
The additional equipment to be ordered will increase the mobility of the
unit and its work capacity. It is believed that in 1980, after two years
of full operation, revenues to SODELAC should support the operational
costs of this activity.

Equipment centered in Bol will be used on a planned basis to maintain

and improve the roasd net. The roads will be given stabilized surfaces

uging a clay/sand mix. The roads are simple to construct or maintain, since
they are located where there is no capillsry action in road beds.

The big problem is unstable sand which renders roads useless during most
of the year for vehicles without special traction features. Reports
show that clay as a mixing material is available generally.

The first work will be to connect Bol with the polders of Berim, Guini,
Mandi, and possibly Tandal. Then the road net will be extended east and
west to the o0ld empoldered aress.

The repair of roads includes the systematic rebuilding or strengthening of
existing polders which were built by means of self-help projects in past
years. The road net in general passes over polders.

A mobile unit will serve in an "emergency" role, making repairs of a temporary
nature on roads or polders to protect farmers' lands and keep communications
open. This unit will be able to operate independently in the field. It will
have a capacity for feeding, sleeping and repair on work sites.

For the other major sub-element of the SODELAC strengthening - The Management
Study- the complete text of the scope of work is contained in State 67589 of
March 28, 1977. Briefly, the contractor will undertske a comprehensive
analysis of the entire SODELAC operation to (A) identify problems and con-
straints in all functional areas to determine potential for improvement;

(B) appraise needs in management planning,and control systems; (C) determine
needs for changes in functions, operational systems, and organization;

(D) prepare specific recommendations for a comprehensive reorganization of
SODEIAC together with a schedule and workplan for accomplishing the major
steps in the reorganization. It is expected that the study can be completed
within nine months.

2. Research Element (See Implementation Table 2)

Research will begin in April 1977 with a consultant to advise on the content
of the cereals research program, specifically in wheat varietal testing. The
Research Unit is a responsibility of the project unit manager (SODELAC) and



Imrlerentation Table &

SCHEDULE OF WOmK

ACTIVITY
m“orntn of Project Owveration

24 40 20 42 4

41 Consultants
a) Plan Cereal Prog
b) Test Prog (Gen)
c) Socio/Econ

2 Recearch
a) Soils
b) Water

“¢) Varietal etc

Yil

3 Construction
a) Constr. Labs
b) Constr. Houses

4 Agronomist (E)
PCVs (2)
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5> Socio/Economist (E)

3 Local Researchers (4)

7 Laboratory Tech. (5)

N

2 Laborers (41)

A 4
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will have two full-time expatriate persons: an sgronomist and a socioeconomist.

The research element funding will be used to supply housing, equipment

and supplies to the station. The construction of housing has begun by means
of an advance sauthorized by AID/W. The construction, laboratories and
utilities will start twelve months after housing is finished. The plans
will be made by Genie Rural and SODELAC staff. The equipment for labora-
tories and utility installations will be ordered as soon as research plans
are completed, at the end of the first month of the project. This function-
ing will be coordinated with the return of trained personnel. PField trials
and rudimentary work, some done in N'Djamena, will have begun prior to
project start-up and will continue that way until the staff and laboratories
are operational. The expatriate agronomist will be recruited and hopefully

will start working within six months. Peace Corps volunteers should be
available after the first year.

A team including consultants will prepare, with the project unit mansger, a
long-range research plan, for the agronomist to implement. A qualified
Chadian soils technician is on the job, and, within the limi_tations of

his time and experience, has started a research program. A financisl
advance has been provided by AID to carry out trials and continue work begun
in 1970 that will be incorporated into future activities. The full research
plan should be in operation one year after theproject begins.

The development of qualified personnel cadres is the most difficult task.
There are very limited numbers of qualified Chadians available for SODELAC
to hire. Mostly, they will have an education equivalent to that of high
school graduates. These new hires, after g trial period to two or three
years, would be sent to U.S. universities or third countries for the
specialized professional training needed but not available in Chad. Time
required for training cannot appreciably be reduced; there are not shortcuts
for selecting personnel and arranging the training necessary to meet the
present and future needs of SODELAC within its terms of references and legal
responsibilities.

APHA has started an epidemiological study under an AID contract. This study
should be completed within six months after project start-up. The area has
to be checked for health conditions during April, October and January.

The low-1ift pumping activity can begin as soon as the project agreement is
signed. An engineer from REDSO with CDO staff and the project unit manager
can order equipment in the first month. The equipment will take from one
year to eighteen months to arrive. During the interim period, and while
work is progressing, SODEIAC will make detailed plans.
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The clearing of land for research on shallow wells will be done
by hand and can begin between the sixth and eight months of the
first project year. Wells will be dug by hand after the land is
cleared. Pumps will be installed on arrival, presumably between
the 16th and 18th month of the project. It is estimated that if
project papers are signed in July 1977, the irrigation by low-
lift pumps would start in October 1978, or as soon as possible
after the rainy season.

ORSTOM will do a project soil and water study which will be financed
by a direct AID grant to SODELAC for a contract with ORSTOM. This
grant was authorized in September 1976, and contract negotiations
are pending. Work is scheduled to begin in June 1977 and be
finished by June 1979. An extension for a third year might be
necessary to make a conclusive study.

Health Activities «See“ImPIGMéntationxTable¢3}

The health activities consists of five parts; (a) epidemiological
study, (b) facility improvement, (c) paramedical program,
(d) health campaigns, and (e) wells.

(a) The epidemiological study started in April 1977 and will have
two follow up phases in September 1977 and December 1977. The
April studv and 4 people; physician/epidemiologist, malacologist/
parasitologist, vector biologist/entomologist, and a sanitary
engineer. The two additional visits will be by a malacologist
and a malariologist. A follow up study will be made in 1979
and annually thereafter.

(b) The facility improvement will take place in 1977 and will
consist of repairing the hospital in Bol and this will be done
by locally hired labor supervised by SODELAC and hospital
personnel. The health center will also be a simple additionm,
using local materials. It will be designed by SODELAC and
constructed by local labor.

(c) The paramedical program which has been developed for all of
Chad will require the agreement of the village to support a
program. Two people will be trained for each village partici-
pating, at the Bol medical center. One will be trained in
first aid, preventative care, and treatment of common diseases.
This person will return to his village with a simple pharmacy
which will be reslocked through revenues earned. The second
person will be a traditional birth attendant who will receive
training at medical center Bol in prenatal services and sanitary
delivery techniques.




IMPLEMENTATION TABLE ¥ 3
1. Epidemiological Study
2. Facility Improvement

3. Paramedical Recruitment
and training

4. Health Campaigns
5. Wells

SCHEDULE OF WORK - HEALTH ACTIVITIES

Fy' 79 FY_80

v
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9 . 6 12 . 18 24 . 30 v 36 . ¥4 . 48
' !

-€9-



)4-.

- 6h4 -

(d) The health campaigns will be area cleanup activities in year
1977. Stending water in old polders and sites where mud
bricks are made are the main concerns to be eliminated.
Subsequent years will be to activate programs in prophylaxis
and cure of schistosomiasis and malaria.

(e) Wells will be made in locations to serve population
concentrations. These will be made by the Peace Corps
well drillers who are working in the area. The first wells
will be in the Guini, and Berim areas then along the Tandal.

Special Studies

(a) Technical Review of Phase II Activity - Irrigated Agriculture
Production Project in the Polder Formations Near Bol.

The technical review will carefully review the advantages and
disadvantages of all possible project proposals for increas-
ing irrigated agricultural production in or near existing
polder formations and surrounding ereas. The review will
assess the cost-effectiveness and technical feasibility of
those schemes considered and recommend one alternative for
funding by AID.

If the review concludes that polder construction meets and

satisfies AID criteria, the technical review will particularly

determine:

safety of dike design

drainagbility of area

cost effectiveness

611(b) requirements are satisified

hydrology of area

O and M provisions

standby arrangements for drainage or irrigation pumping.

e e e Y )
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e e e e e e

(b) Sociological feasibility and resettlement issues. This study
will consider the sociological, legal, health,and historical
information relative to intensive agricultural cultivation

without complete polder development, and with polder settlement.
It will consider adequacy of incentives to farmers, constraints

to their participation in any proposed project, availability
of settlers for polders, selection of farmers and problems
and costs of settling, payments by farmers, land tenure

(leasing, etc.) production and sales of agricultural production,

production capability, relationship traditionelly with leeders
and changes imposed by project, and a general overview of
socio-economic changes and their consequences.
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(¢) Environmental Assessment. To provide AID EPRC with a com-
prehensive understanding of the reasonably foreseeable
environmental effects of proposed actions and their reasonable
alternatives so that the expected benefits of development
objectives can be weighed against any adverse short or long-
term impacts upon human environment. If there is found to
be any significantadverse effect, satisfacory safeguards will
be suggested for incorporation in project. The details for
this kind of study are contained in Federal. Register, Vol. Ll,
No. 127, Wednesday, June 3, 1976.




- 66 -

Evaluation Plan

The evaluation plan will consit of three phases and a final
evaluation:

1. During the first year of the project the evaluation effort
will consist of organizing economic baseline data as they relate
to project area inputs and outputs.

2. During the last quarter of the second year of the project a
technical, economic and social evaluation will be made using
four basic geographic areas related to the project:

. the irrigated project portion

the research portion

the spotaneous settlement area, and
the town of Bol

Lo oo

Data will be compared to baseline data to see what is happening.
Special attention will be paid to the ecological impact, improve-
ment of small farms and effectiveness of SODELAC in helping small
farmers. Recommendations will be sought to reduce costs of polder
area development.

3. The third evaluation will occur before the end of the fourth
year of the project and will consist of the same elements as
those indicated in paragraph 2 above.

4. The final evaluation will take place six months after the final
disbursement. This will essentially be a final audit combined
with a socioeconomic evzluation of participants in the program.
SODELAC as an organization will be evaluated in relation to
organization plans that evolve from earlier studies.

Personnel from CDO, REDSO and consultant firms will be responsible
for doing evaluations. Evaluations should be scheduled and
staffed in such a way as to require not more than thirty days.

The first evaluation should support the development of the FY 79
program implementation plan. All evaluations should result in
recommendat ions for improved and more economical program develop-
ment .
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Conditions, Covenants and Negotiation Status

On January 25, 1977, representatives of the U.S. and Chadian govern-
ments, as authorized by AID/W (State 000047 dated January 3, 1977),
signed a Project Grant Agreement covering an advance of $300,000

to the Chadian Government for initiating this project. This Project
Grant Agreement contains the conditions and covenants required by
AID and specified in AID Handbook 3, Chapter 10, Project Agreement
Formats, as revised.

Special covenants recommended for this Phase I Project Agreement are
as follows:

l. That no maintenance or rehabilitation activities of roads, dikes
or related irrigation infrastructure in the polders areas will
be undertaken by SODELAC's mobile maintenance brigade unless the
plans for such work can be shown to be compatible with AID's
environmental policy regulations as defined in AID Regulation 16.

N

That dissemination of any small farmer/agricultural production
packages developed by the SODELAC research station at Matafo
under this project which involve use of fertilizers or chemicals
such as pesticides/herbicides/fungicides will not be made unless
the use of those fertilizers and chemicals is shown to be com-
patible with AID's environmental policy regulations as defined
in AID Regulation 16.

In order for AID to monitor the use of grant funds, the following
requirements must be borne in mind relative to the establishment
of project documents:

i. The lists of equipment to be purchased and methods of purchasing
should be approved by AID/CDO to insure adherence to procedures
and to stipulations concerning source and origin.

2. All training or foreign travel using AID funds would need prior
AID/CDO approval.
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Part 5. Possible Future Levels of Activity

The GOC has selected the area around Bol as a development pole for
the Sahelian region. The area has a proven agricultural potential
and could provide much of the food which is now imported. Bol is
generally accessible to the capital and will provide the population
of the Sahel region an alternative to migrating te the capital.

A separate institution (SODELAC) has been established with respon-
sibility for the .overall development of the Lake Chad region, including
the provision of extension services and credit and marketing services
to farmers. To implement this mandate SODEILAC has entered into agree-
ments with FAC, the World Bank and other donors to provide various
forms of assistance, e.g., a hospital in Bol via FAC, and the develop-
ment of two polders via the World Bank. The proposed Phase II, Lake
Chad Irrigation project, would represent the first major A.I.D.

effort in the region, and the beginning of a long-term association
with SODELAC.

It is anticipated that in addition to the amounts for a Phase II
activity which might be submitted for FY 1978 funding, additional
activities totalling $16.5 million could be developed to be budgeted
beginning in FY 79 and extending through FY 84. The following
smounts/sectors are anticipated: (in millions).

Roads $3.5
Navigation 3.0
Polders 5.0
Credit/Marketing 2.5
Health/Education 2.5

Total $16.5

The infrastructure projects anticipated are roads in the empoldered
area connecting Baga Solas and Bol, then east to Mondo, then south

to Morizarak. The distance is 200 kilometers, and would cost about
$3,500,000. The navigation channel improvement by deep dredging

from Baga Sola to Bol then to N'Djemena is a subject that needs an
updated study but it would certainly cost $1 million for equipment,
then an operation cost of $300,000 to $500,000 a year. In five years
a cost of $3,000,000 could be anticipated. Plans for additional
drainage, water control and pumping for expanded areas will be develop-
ed. The cost of this is expected to be about $2,000 per hectare. If
a goal of 500 hectares a year is sought, it would require a budget of
$1,000,000 a year or $5,000,000 for five years.




The economic and technical feasibility and design informatiom for
additional area development would materialize as the project is
developed. The research component of the project will produce
solid data so that future project costs may be more accurately
predicted. .

The rate of development actiivities will be dependent on SODELAC

as an organization, on the capabilities of the local government,

on the felt need of settlers, plus the availability and flexibility
of the donors.

Assuming that the technical production bottlenecks or constraints
are overcome and that large amounts of cash crops result, these
must flow into Chad's north or south, or into neighboring
countries. There will be demands and needs for storage, trans-
portation, marketing and production credits. It is predictable
that input and marketing credits in irrigated agriculture would

be about $200 per hectare. It can also be predicted that
spontaneous ferming would require $200 per family to cover
marketing and production costs. If 6,250 families were to be imvolved
in such an effort, a sum of $2,500,000 might eventually be expected
in a credit operationm.

If the total area involved during the programming period is

15,000 hectares and if some 30,000 new people settle along the
lake shore behind polders a number of things might evolve.

Tirst if the people are "settled" they will require schooling

and health services. Endemic disease control services will also
be a necessity from the consequences of contamination or ecological
imbalances due to population concentrations. Education might stay
Koranic or it might become more publie. Zxperiences, study and
analysis will give better ideas, but a social cost of $200 per
family and 6,000 families might be reasonable projections for

FY 79 to 84. This would cover costs of construction, supplies

and operations.

In order to make estimatioms, an investment rate of $20 per new
settler might be used as a rough first estimate. -This would

"cover the cost of building schools and health facilities. The

costs of operating a facility and the costs of doctors, practitioners,
teachers, etc. could be also $20 a year per persoa ($10 for health,
$10 for schooling).

If in the first year of the Phase II project 40O new settlers are
attracted, this would mean 2,000 people or $80,000 per year
aveilable for health and schooling. Assuming that in a five-year span
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there would be 1,200 new farm families on irrigated lands and

5,000 families or more on spontaneous settlement this would be
6,200 x 5 or 31,000 new persoms.

The cost of building and operating the facilities, if 407% are in
place and in use in 1979, would be $248,000 in 1979; $372,000 in
1980; $496,000 in 1981; $620,000° in 1982; and $620,000 in 1983;
or a total of $2,356,000 rounded to $2,500,000 for a five-year
period.

The A.I.D. documentation to support these activities will be
initiated by the resident technicians., To complete the programming
processes short-term assistance from AID/W or REDSO would be
necessary.
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o D ANNEX A
UNITED STATLES GOVERNMENT
Memorandum

- AFR/DS, Mr. Graham Thompson DA 3M\( R T

In rEsponee to yodr memorandum of April 1, this will confirm AFR/C'R’s5

intention to pursuc the development of an irrigated agriculture pro-
‘ject'on the Lake Chad polders. The following summarizes our under-

Istandings and views with respect to this project.

: l 5

1. The projecct will consist of two clements:  (a) n rescorch
project on irripgated food crops In support of the IEND
canal irrigation scheme and A.I.D.'s owm interest in A
low 1ift pumplng irrigation scheme; and (b) pilet te«ting
of the low 1lift irrigarion scheme on approximately 500
hectaren on a polder still to be identified.

2. The total dnltial funding of the projrcct will be [rom
abotit $2 ‘to §2.5 millicn of Speclinml SalinT Funds. e
hipher fpare will be avallable 40 4L T2 fonpd thag ==n
will not be ablce to procesd with Lhe i Chad Baslin
Uater Sfrntogy uste: gponsorsady @f the LGEY bhelore

1977.

3. The rescarch component of the project mist mect the rn-
quircments which the IBRD has defined to support its
project. It 1s understoed that this would call for
thirce rescarchers for a perlod of threr years, besinning
ficld work in Jate calendar year 1976. ULoeyond this,
A.1.D. 1g frec to develop the rencarch componcent of the
projcct in linc with A.I.D.'s perception of necds. Our

i preliminary vicws is that this project cempenent showld
prohahly extend over a langer period of time (nay five
yearn), that [t chould he desipoed to cbevedop a Chadian
1 ecwerarch rnpnhiiLLy. than dU ahiowld foe tede govein-
coenpomic reseaveh relevant Lo the et fog ol [armers on
Lhe drrdpated poldera and the ovpianiant fonal /i mmaeeriol
problems which this eataila, and that s shimld of

. cearse, Inclode such rescarch inpsis as are neceesary toO

fmplement and evaluate the Jow 11it preaine sviiem and
cventually enable the extension of this typn of irri-
ration to other locations. It 1is our bellicl that some
phasen of thin overrall rersicarch effort ronjd 5o
InliIated by early €Y 19/6.  We would oo l‘-ltinl
fondlop of this component In the nelphhorbhood of §1

- oy S Naet v v Regalaly on o gl Savinge Plan

-

BEST AVAILABLE GOpY
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rtflh. :

Mr. GCrahan Thompson

4, The relectJon of Lthe loration of Lo Voo JHEL porp o heme, )

will reegquire sowme addition ) dacta inper s Chieh me Yoing
fmmedJately sonpht from ORS/E Wi, 11 theiec arc any «onts
to A.1.D. for the gatherin: of thtzednrn, rhey wili bn
met from the project for Development Studics of the
Sahel-Sudano Zone. Such costs are expected to be minimal.

5. Meta Systems will process the above data jn order o
arrive at a site sclection. Cost of thesc scrvice: are
includced in the contract extension for which funding
approval 1is now being sought.

6. Actions described in para four ant five above shonti be
completed by carly summer pernjtting preparation and
approval of a PP, including an approximately 500 hectare
plloL Jow 1ift pumplng scheme at o cost of §1 to §1.5
millfon, by the end of Septcmber.

7. TFicld work on the low 1lift scheme could begin carly in
CcY 76.

Please note tht a 'V f= tecimleali-s neg yepnived Tor t§-1 - ]\(‘piy‘:"L sryvel evess
e e e e L — &

feceling would be that there arc ne issues which sugpest the necessity of
preparing auch a docurent

pe Ao Rl ohein It =ex AapTEd Gnst emnce ins e
understandinps and vicws above, It is praposed that e initlate preprratien

of the PP at the carlicst practical date.

BEST AVAILABLE Gt

7
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Annex B , Technical Details
Part 1 , Project Area Soils

The following analysis was presented in Anmex 2 of the World Bank project
paper. It is reproduced here for two reasons:

1. To emphasize the need to use lake water rather than ground water
for irrigation since the effects of using ground water will rendeg the
polders useless in eight years, and

2. To emphasize the need for systematic agricultural and soil re-
search to determine the effects of long-~term cultivation on the polder's
soil. This research is an fmportant ingredient in the proposed project.

General

1. The soils of Guini and Berim polders have been examined and described
by a number of investigators and classified according to various technical
characteristics: depth to water table, salt content of groundwater, salt
content of the top 0.4 m of soil, and problems such as salinity and alkaliza-
tion. Despite all these studies, a systematic soil survey based on physical
characteristics that are important for long-term crop production (para 6) has
not yet been done, and will be undertaken prior to the start of the project.

2. Over most of Guini and Berim, a dark, loose, mulch-like mixture of
clay or clay-loam, with 6 - 15% organic matter and 0.1 - 0.4 m thick, over-

lies a sandy or calcareous layer (or both) from a few to 50 cm thick; these

are underlain by a thick (0.5 - 2.0 m or more) lay of blocky, columnar, fissured
(highly permeable) heavy clay, generally coated with iron oxides. Other layers,
including mucks and loose muds, are sometimes encountered. There is consider-
able subsidence of the soil's surface related to the polderization process,
owing primarily to irreversible shrinkage of the heavy clay layer upon dessi-
cation and also because of rapid decomposition and hence shiinkage of the

highly organic surface layer.

3. The soils of Cuini and Berim polders are high in nutrient elements
and in clay and in cation exchange capacity; their clays are largely nont-
morillonite (50-70%) with lesser amounts of kaolinite (20-40%) and illice
(trace- 10X), are slightly to moderately saline, and are slightly to moderately
calcareous. Chemical reducing conditions in the highly organic, waterlogged

areas lead to formation of alkali soils in some locations and to acid soils in
others.

Soil Salini:y

4. Based on the electrical conductivity of tae lake, which varies from
about 50 micromhos at the mouth of the Chari to a high of about 800 aicromhos
along the distant northern shore, the salinity content varies from about

30 mg/1l - 550 mg/l. When land is empoldered, the saline watar evaporates in

a few years leaving a residue of salt in the soil and tihe groundwater slightly
saline. Neither soil nor groundwater normally is too high in salianity for
reasonably good crop production. However, such empoldered land, which is
usually cleared and planted as soon as possible, would coatain enough moisture
ior growth of only cne c¢rop if it were not for seepage of lake water through
and under the intervening dry land into the polders. It is estimated that
seepage amounts to about 2 m/ha/year. Thus, at z concentration of 400 mg/l,
the salt content in the polders would increase 330 g/m”/year. I all of this
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Page 2

salt was concentrated in the surface :two meters of soil, the average salt
content in the polders' soil would increase 0.04% per year, and reach the
danger level of 0.3% in less than eight years. The rate of salt accumulation
is, however, decreased by (a) precipitation of much of the calcium and some
of the magnesium in the soil mass as carbonates, (b) by diffusion of salts
into the groundwater and/or deep subsoil, (c¢) the blowing away of loose
surface deposits of salt by winds, (d) occasional submergence and desaliniza-
tion of polders by lake water and (e) slow seepage of diffused underground
salts away from some polders. Conversely, the rate of salt accumulation is

increased by the capillarity process, which accumulates salt close to the soil

surface, and on balance the danger level could be reached in less than eight
years.

5. Salinity surveys of Guini and Berim polders, in 1966 showed that only
a small portion of each had a damaging concentration in the surface half wmeter

of s0il where the salts tend to concentrate: furthermore, in contrast with
other polders, the severity of the salinity problem has increased very slowly
since the mid-1960s indicating almost certainly that some salt is being eldmi

nated, probably by seepage from these polders. Alkali problems have developed
only in a few spots where the soils are high in organic matter and waterlogged

to the surface.

Assessment

6. Salinity and alkali problems have heretofore received much attention

and have been considered to be the primary constraints to productivity. How-
ever, they are important constraints only if drainage is not provided. Other
problems such as exhaustion of essential nutrients, irreversible shrinkage

of the columnar clay layer with formation of laterite-like material, and weed
and insect control may be more troublesome in the long run, and should be the
object of systematic agricultural and soil research. It is intended that
research be financed by USAID under a separate project agreement with Govern-
ment and that coordination between both projects be carried out by project
management.



Annex B, Technical Details
Part 2, Crops and Crop Research Results

The following was prepared by the World Bank and included in Annex
3 of their project paper. It is still considered valid and re-
produced here to indicate the scope and nature of agriculture .
being conducted on the polders.:

Crov Research Results

Since 1970, SODELAC has carried out cropving experiments and trials

at the Matafo Agricultural Research Station. The aim is to determine
the optimum cultural methods and potential yields of various varie-
ties of cereals and cotton., Although these trials suffered from the
general lowering of the lake water level, and lack of funds, they have
demonstrated for the crops tested an extremely good potential under
soils and conditions similar to those of Matafo. Yields obtained

by farmers in 1973 on 30 ha of properly irrigated land averaged

3,500 kg/ha for cotton and 3,000 kg/ha for wheat. The initial re-
search effort has been devoted mainly to cotton and witner wheat
because these two crops will provide the basis for the polders crop-
ping system. In addition, a few trials have been carried out on maize;
and sonme interesting livestock fattening trials have been undertaken
using cottonseed and pennisetun.,

Cotten

Experizental resulis indicate sigmificant yield differences tetween

G, hirsutum and G, btartadense varieties, The results of the 1972 trials
indicate average yields of 4,500 kz/ta Zor G. hirsutum varieties and
2,300 kg/ha for G. tarbadense varieties. The U.S. Coker 310/312/417
varieties consistently gave high yields., Ston 213 yielded well as

did Ston okra-leaf varieties. Average yields durizng 1973 were 4,000
kg/ha.



Annex B,Part 3

TECHNICAL DATA ON LAKE CHAD AND A PROPOSED POLDER-
IRRIGATED AGRICULTURE PROJECT (TANDAIL POLDER)

Technical Information on Lake Chad

The volume of water in the laske varies from; 75 billion m3 when the
level of the lake is 282 m, to 40 billion m3 when the lake is 280 m.
The amount of (above sea level) water lost by evaporation is about 35
billion m°. Drainage waters effects losses are not significant in the
total picture.

Lake Chad is the remnant of a paleotechadian sea which stretched up to
the foot of the Tibesti mountains. Lake Chad is the fourth largest lake
in Africa. It shows a surface area ranging on average between 10,000
and 26,000 Km® according to variations in precipitation. Four countries
border on its banks and it lies at the average height of 282 m above sea
level. It is situated in the Sahel zone and its shores are in majority
flat and swampy except in the northeast, where they are bounded by the
dunes of the Kanem region which are up to 30 m high. All along the
eastern coast, the emerging dunes of a sunken erg oriented south- east/
north-west, form a multitide of islands which are extended by a network

of reeds and papyrus from which floating islands become
separated. 5

The lake isycog;tituted by two basins separated by an extensive flat

called the Great Barrier, which may dry-up on occasion and then stop the
circulation of water to the northern basin.

East of the archipelago where the waters are eutrophic in nature and the
bottom covered with phanerogams, there are large areas of free waters of
dystrophic nature with bottoms covered with papyrus wastes.

The lake receives on average 50 billion m3 water per year of which 83
percent are supplied by the Chari, 7 percent by the rivers E1 Beid, Yed-

seran and Xomadougou, and 10 percent by direct rainfall. Its flat shores
make its area very sensitive to water variations.

At the mean height of 282 m over sea level, its total area is about
22,000 Km“ and its water area 18,000 Km°.

During the years of important precipitations its level may exceed 282 m
and its total area 25,000 Km2. The southern lake is then diverted toward
the low countries where it forms a string of basins called Bahr el
Ghazal or Sara, a situation which happened in the 19th century.

During the years of scarce precipitations, the northern and southern

basins are spearated, the total area falls under 9,000 Km2, and the height
over sea level under 28 m. The 1906, and 1976/75 the northern basin dried-
up. Natron (sodium carbonate) is contained in the waters of the lake in



amounts ranging from about 60 grams/m3 in the archipelago and the Chari
Delta, to 400 gram/m3 in the surrounding swamps and residual pools.

The rate of evaporation is about 2 m per year and the lake is slowly
filling with sand carried in by the wind. It is also gebting choked by
the growth of plants such as papyrus and ambatch. Crocodiles and hip-
popotamuses are found in relative abundance. The fish fauna is mostly
concentrated in the waters of the archipelago and scarce in the free
waters. As a result of the strong evaporation, the average temperature
of the water remains at about 26 degrees C. The annual rainfall decreases
from 550 mm in the south to 240 mm in the north. The primary fish
productivity of the lake averages 5 g02/m2 per day.

Project Area Soils

The soils of Guini and Berim polders have been examined and desbribed by
a number of investigators and classified accoring to various technical
characteristics: depth to water table, salt content of groundwater, salt
content of the top 0.4 m of soil, and problems such as salinity and
alkelization. A systematic soil survey based on physical characteristics
that are important for long-term crop production will be undertaken
prior to the start of the project.

The soils of Tandal are expected to be like most of Guini and Berim, a
dark, loose, mulch-1like mixture of clay or clay-loam, with 6 - 15%
orgenic matter and 0.1 - O.4 m thick, overlies a sandy or calcareous
layer (or both) from a few to 50 cm thick; these are underlain by a
thick (0.5 - 2.0 m or more)layer of blocky, columnar fissured (highly
permeable) heavy clay, generally coated with iron oxides. Other layers,
including mucks and loose muds, will sometime be encountered. There will
be considerable subsidence of the soil's surface related to the polderi-
zation process, owing primarily to irreversible shrinkage of the heavy
clay layer upon dessication and also because of rgpid decomposition and
hence shrinkage of the highly organic surface layer.

The soils gre high in nutrient elements and in clay and in cation exchange
cepacity; their clays are laxrgely mont-morrillonite (50-70%) with lesser
amounts of kaolinite (20-40%) and illite (trace - 10%), are slightly to
moderately saline, and are slightly to moderstely calcerous. Chemical
reducing conditions in the highly organic, waterlogged areas lead to
formation of alkali soils in some locations and to acid soils in others.

Based on the electrical conductivity of the lake, which varies from
about 50 micromhos at the mouth of the Chari to a high amount 800
micromhos along the distant northern shore, the salinity content varies
from sbout 30 mg/1-500 mg/l. When land is empoldered, the saline water
eveporates in a few years leaving a residue of sglt in the soil and the



groundwater slightly saline. Neither soil nor groundwater normally is
too high in salinity for reasonably good crop production. However, such
empoldered land, which is usually cleared and planted as soon as possible,
would contain enough moisture for growth of only one crop if it were not
for seepage of lake water through and under the intervening dry land
into the polders. It is estimated that seepage amounts to about 2 m/ha/
year. Thus, at a concentration of 400 mg/l, the salt content in the
polders would increase 800 g/m2/year. If all of this salt was concentra-
ted in the surface two meters of soil, the average salt content in the
polders' soil would increase 0.0h% per year, and reach the danger level
of 0.3% in less than eight years. The rate of salt accumulation is,
however, decreased by (a) precipitation of much of the calcium and some
of the magnesium in the soil mass as carbonates, (b) by diffusion of
salts into the groundwater and/or deep subsoil, (c) the blowing away

of loose surface deposits of salt by winds, (d) occasional submergence
and desalinization of polders by Lake water and (e) slow seepage of
diffused underground salts away from some polders. Conversely, the rate
of salt accumulation is increased by the capillarity process, which
accumulates salt close to the soil surface, and on balance the danger
level could be reached in less than eight years.

Assessment

Salinity and alkali problems are considered to be the primary constraints

to productivity. However, they are important constraints only if drain-

age is not provided. Otherproblems such as exhaustion of essential nutrients,
irreversible shrinkage of the columnar clay layer with formation of
laterite-like material, and weed and insect control may be more troublesome
in the long run, and should be the object of systematic agricultural and

so0il research.



COMPENDIUM OF DATA ON

LAKE CHAD BASIN HYDROLOGY

LAKE CHAD

Mean Chad:

Great Chad:

Little Chad:

OTHER DATA:

Mean Water Supply:

Mean Water Loss:

Altitude above sea level - 282m

Average depth - 4 m

Maximum depth - 11 m

Drawdown - 1.3 m 3

Evaporation - 2.2 m (over 40 billion m )

Maximum length - 250 Km ‘

Width - 70 to 140 Km

Shore length = 1 000 Km 2

Catchment area = 2 500 000 Km 2

Total surface area in December_ = 22 000/Km

Area of the islands = 4 000 Km (Qumber=1900)

Remaining water area = 18 000 Km

Total surface area in July - 11 000
(50% of December area)

Mean annual average - 18 000 Km 3

Volume at level 282 m = about 75 bil. m

Volume at level 280 m = about 40 bil. m3

Altitude above sea level 282 m total
surface area in December over 25 000 Km
Latest date of occurrence = 1965/1966

2

Altitude above sea level = 280 2
Total surface area in December 9 000 Km
Corresponding area of swamps = 5 000 Km
Latest date of occurrence = 1972/1974

T

Average rainfall: - southern part = 550mm/yrT
northern part = 240 nm/
yr.

Chari System - 84 percent (about 45

billion m>)

Other rivers (E1 Beid, Komadugu etc.)

- 2 percent (or about 1 billion m3)

Direct rainfall = 10 percent (about 5
17 3

billion m”)

Total supply = about 50 billion m3/year

Evaporation = 90 percent (about 45 bill%on
. m>)
Seepage = 10 percent(about 5 billion m3)



Water Characteristics: Temperature - July 28 degrees C
pH = about 7.5
Conductivity = 50 to 1 000 mho along
the shore
Natron content = about 60 gr/m
Primary productivity = 5 g 2/m2/day




Phase Two - Possible Irrigated Agricultural Production Project

1. Polder Development at Tandal

The eastern shore of Lake Chad is characterized by a series

of sand dunes which create elongated islands in the lake.

Many of the long, narrow lake inlets between these islands can
be dammed by sand dikes. When the shallow (2-3m depth) water
is removed, the newly exposed lake bottom polder exhibits
fertile soils, which have produced sustained high yields
without fertilization.

Exploitation of the polders requires infrastructure investments.
The scheme adopted by the IBRD for the irrigation of 1,200
hectares in two pilot polders calls for a concrete main canal
along one side, PVC distribution pipes (made necessary by the
instability of the so0il), a main drain down the middle of the

polder, and a pumping station to evacuate the drainage water
back into the 1lake.

Tandal would be the fourth of four modern polders in the
vicinity of Bol. The gross surface is about 1,000 hectares

of which about 800 are cultivable in two parts. Five dikes
will be necessary to establish the polder and a series of
canals to irrigate and drain it. The relationship of Tandal's
width to length results in a lower relative investment in

primary irrigation canals. A more detailed description of
the dikes and canals follows:

- Dikes (see map following)

Dikes numbered 1,2,3,4 would be built to a crest height of

235 meters above sea level (maximum height of structure less
than 11 meters). The crests would be seven meters wide with
dike side slopes of 3:1. The lengths of dikes are as follows:

180 meters
75 meters
9C meters

150 meters

SN

The total estimated fill requirement is 150,000 cubic meters.

Dike number V would have a crest height of 282 meters. It
will be 750 meters long and require 110,000 y cubic meters
of f111. Construction would be by a dredge and heavy
equipment (bulldozers, truck, loaders).
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- Irrigation and drainage canals:

Primary irrigation canals (reinforced 9,600 meters
concrete) (total length)
Secondary 1irrigation canals 28,800 meters

(total length)

Drainage, excavation 108,000 cubic
meters

Drainage pumps capacity 1.5 cubic meters/
second

Interior primary roads : 6,000 meters

(total length)

Interior secondary roads 14,400 meters
(total length)

The roads would have stabilized surfaces and be placed tc take
advantage of drainage and irrigation construction and to
provide service access.

All designs would be similar to those successfully being used
on the Berim and Guini polders. Pumps and equipment on all
projects will be standardized for maintenance and interchange-

ability, to facilitate project administration and supply
management.

Technical Details:

The design for this polder would be based on a feasibility study
financed by Fonds d"Aide et de Cooperation (FAC) who employed
SCET of France, an experienced, reputable organization for
preparing the study. SCET personnel are now employed by SODELAC
and integrated into their orgdnization in the Project Unit to
carry out irrigation projects and construction of works.

The design of the gravity 1rrigation system proposed was based
on experience on the polder Guini since 1970. The irrigation
water would come Iinto the system from the lake and flow by
gravity to all parts of the polder. The water table would be
maintained at 1.2 meters from the surface through continuous
drainage. The drainage system is collective, with the drained
water being pumped into the lake far from the polder water
intakes. The method provides complete water control and
separation of irrigation and drainage waters. The method does
not damage the soils, the irrigation water has the lowest

N



Balinity content, there is continuous leaching of salt from
%woils and the effects of capillary rise of moisture in soils
is controlled. There is no pumping for irrigation and there
is complete control of water distribution.

The choice of this method appears preferable to other alternatives:

a) 1improvement of traditional irrigation by
partial mechanization.

b) stabilization of the water table and sub-
irrigation™

¢) pumping from the water table.
These alternativec appear undesirable for two main reasons:

a) Improvement of traditional irrigation and sub-
irrigation does not solve the problems of
progressive salinization of polders, but increases it.

b) Testing of ground water use by pumping did not

succeed in an AID/AIP project and further testing
is needed.

It has beevfound that the polders have the same physical
characteristics (same elevation at bottom and about .8 km width)
and that the maximum length of primary distribution system is
limited to about 5 km. Therefore, the polder would be dividided

roughly into two 400 ha units, each with a separate intake and
irrigation networks.

Intakes would be designed so that pumping, although not
anticipated, could be possible.

The primary canals would be concrete with a slight slope.

The water level would be regulated so that there will be no
excess flow in the PVUC pipes.

PVC pipes would be used to distribute water to meet the needs
of an impermeable distribution system and possess flexibility.
The polder soils are very permeable and do not seal; therefore
the distribution system must be made with impervious materials.
Concrete lined canals across earlier constructed polders

broke when the soils were alternately wet and dry. Plastic
linings did not stand up the the harsh climatic conditions.

The design appears fully appropriate and takes advantage o{
the experiences since 1970 and meets all design criteria. The
costs of construction would be based on detailed analysis of
unit costs by SCET and backed by on going construction ex-
perience. Inflation factors and contingency factors adequate
at the level recommended by REDSO would be used.



The costs of such a polder development reflect high external
costs of transportation, high costs of internal transport, and
limited experience in construction. It is believed that
experience now being gained will lessen future costs.

The polder Tandal is at present flooded. The general soil
conditions and topography have been reviewed by previous
studies and present no problems or differences from those
polders now being developed. All techniques and designs are
transferable with the only changes being improvements resulting
from experience. Sample designs are available in SODELAC
office in N'Djamena and were seen by REDSO in Abidjan.

Two types of irrigation distribution systems would be used
on the first polders. These are the "eclassic" distribution
in open sealed-earth canals and the '"Californian" system
which utilizes buried conduits (PVC pipes).

Studies 1in costs, ecology, maintenance, and efficacy favor

of the use of PVC pipes. These pipes allow better control of
the amount of water distributed and less land is lost due to
structures. The head of water can be increased in some cases
thereby necessitating smaller pipes and lower costs.

The drainage quantities and costs for the polder will be a
function of the level of the take. The lake is the principal
source of infiltration and if it is low, as it was in 1976/77,
the cost of pumping the area dry will be lower than estimated
(estimates herein are based on the highest level the lake has
reached in the last 100 years). The drainage necessary is
estimated to be less than 1.85 liters/séc/ha or a maximum 1.5m3/
sec which includes infiltration, rain, and losses in irrigation.
Adequate drainage and elimination of standing water is an
imperative ecological and public health factor.

The drainage canals would be from 1.5 to a 2 meters deep depend-
ing on land level and would have 2.1 side slopes. It 1is also
assumed land 3evels would eventually lower 40 to 50 cms upon
drying. A grade in the canal of 0.07% would be used to

provide positive flow. There would be secondary drains placed

to take care of an observed hetrogeneity of the soils and to
prevent standing water.

The pipes delivering water would be based on two farms being
served at each service outlet. The quantity of water to be
delivered would be 60 1/sec, enough for four farms at a time.

The system of using fravity water from the lake would be least
expensive and most troublefree.

Dike number 4, located on the north-west end of the Tandal area,
serves both Berim and Tandal. Dikes No. 5 and 4 would create
a pond at a constant level of 282 meters which would supply



water to the north end of Tandal and to Berim. The level of the pond
would be automatically controlled. Its creation does away with the neces-
sity of building & long reinforced concrete canal structure to feed Berim.
Controlling the level of the pond also makes it possible to have dike

V at a lower level than the other dikes. This design has economic
advantages.

The canals along the side of Tandal would be built on high ground that
is stable. The alternative of locating them in the areas to be drained
would present serious problems caused by uneven shrinkage, heaving, and
cracking. These troubles occurred in old designs.

As the organic matter in the soil disappears, other predictable changes
may also occur. These have happened in places like the delta close to
Sacramento, California, and are manageable. The changes in the surface
levels and conditions of soil expected to caused by drainage and land
use, Justify the use of PVC pipe distribution systems and project design.

Tandal Polder would have two primary irrigation canals and also have a
drainage canal running more or less down the center of the area with the
discharge at the mid point of the project to reduce the costs of exca-
vation and materials necessary to meke the system operative.

The primary road system would be located adjacent to primary drains and
utilize the materials excavated in construction. The location also best
serves the needs of farmers and service activities.

Construction would be done using conventional motorized equipment, hand
labor, and a dredge. The structure will be built in stages to seal off
the Tandal area so that a pumping station can be immediately corstructed
end put into operation. The design levels of dikes would be reached pro-
gressively. The dikes would have a seven meter crest width and the crests
will become part of the road system.

The first dike to be built would allow the pumping station to be immediately
installed. The dike construction would be done using hand labor and a
dredge supplemented by motorized equipment. All final designs working
drawings, final site selection and preparation would be done by SODELAC

and: approved by AID prior to work beginning.
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ANNEX B, PART &
Page 1

Illustrative Economic Feasibility of Polder Tandal (Phase Two)

Introduction: In determining the economic feasibility of this
project is is necessary to do an analysis both in terms of the
overall economy and the financial feasibility from the point of
view of the farmers in the area of influence. After considering
each of these points the cost effectiveness of the project will
also be discussed,

1) Benefit/Cost and Internal Rate of Return (IRR): The tradi-
tional measure of project's feasibility is the benefit/cost ratio.
This is a measure of the project's social benefit and compares the
present worth of the project's benefits to the present worth of its
costs, Normally, a project with a benefit/cost ratio of one or
greater is acceptable.2

a) Benefits

For the present project the direct benefits to the
economy will be the entire production of wheat and cotton from
Tandal polder, Since the land is now under water the entire out-
put of the polder can be attributed to the project. From this
benefit one normally deducts the foregone output of the families
who will be settleing on the polder. BHowever, for the following
reasons no deduction will be made. First, since these are under-
exploved huzan resources in the area, the people wko replace the
settler who has gone to the rolder will probdably prodece as much
output as before. Corseszexntly, B

the foregone outvut of one farmer will be compensated by
another farmer, Secord, the settler on the polder will cortinue
to produce some millet on nearby dunes, and will keep some live-
stock. Hence, he will not forego the entire value of his prior
production. Third, it could be argued that the traditional system
of agriculture ewrployed on much of the land in the area is de-
structive since it leads to eventual salinazition and abandonment
of the land, Hence, the true cost of traditional output may be
greater than the output itself.

In view of these three factors, the production
effects of the polder could be derived from Table I which shows
expected output from the polder. (Prices data are considered
valid but will be rechecked before phase II of the project begins.)
Gross output will consist of CFA 125,000 of wheat and CFA 132,500
in cotton or a total of CFA 257,000 ($1,030) per hectare. Since
the yields are conservative (see Annex B, Part 2, Crops and Crop
Research Results), one can anticipate an increase to 3,500 kg/ha for
both crops by year 10, This would increase output per hectare to

2/ See Economic Analysis of Agricultural Projects, J. Price
Gittinger, A World Bank Publication.

(\\ N



LAKE CHAD IRRIGATFD AGRICULTURE

Settlement Farmer Production and Income
CFA 250 = $1.,00

......... .« s« Mithout Projectgfi........... .......:J,......Under Project}?<...........

Price Area Yield Value Price < Area Yield Value

ne Cultivation - Millet CFAF 25/Kg 1.3 Ha 600 Kg/Ha 19,500 CFAF 25/Kg 1.3 Ha 600 Kg/Ha 19,500

older Cultivation- Wheat CFAF 50/Kg 0.075 1,500 Kg/la 5,600 CFAF 50/Kg 1.0 Ha 2,500 Kg/Ha 125,000
- Maize CFAF 20/Kg 0.075 1,500 Kg/Ha 2,300 CTAF 20/Kg - - -

- Seed Cotton CFAF 53/Kg - - - CFAF 53/Kg 1.0 Ha 2,500 Kg/Ha 132,500

Sub-Total _ 27,400 277,000

Livestock Production 5,500 5,500

Total Production Incomeg/ 32,900 282,500

Operating Costs including - 167,000

investment and net credit
operations Net cash flow 32,900 115,50C
($ 131) (8 L62)

g/ Presently farmers in the area cultivate 1.3 hectares on the dunes and small areas on nearby polders, and raise
some livestock.

9/ Under the project farmers will double crop one hectare of the polder (cotton is the rotational crop) and continue
to raise millet on the dunes and raise some livestock.
9/ Prices were determined by the commodity pricing department of the World Bank.

d/ Does not include Polder Gardens, the production of which would be substantial but is not quantifiable at this
time,

Source: Adopted from World Bank Report N® 828 a - CD, Annex 3, Table 2 and 3.
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81,442, Since there.will be 800 irrigated hectares, the gross out-
put will be $824,000 by year 4 and increase to 81,153,500 by year
10, It is estimated that the life of the polder will be 30 years,
These values are shown in the benefit/cost calculations of Table II,

In addition to the production benefits there will be
important secondary benefits., The following secondary economic
benefits claimed by the World Bank'z project would also apply to
this project:

(a) It would create a pole of development in the so
far under-privileged northern part of Chad; it would help stabilize
the farm community, which otherwise would continue migrating to the
south and the towns; it would help reduce the income disparity between
the northern and southern regions of the country and between the rural
and urban populations,

(b) It would help strengthen the balance of payments
of the country by providing a permanent source of foreign exchange
earnings (from cotton) and savings (from wheat), Net foreign ex-
change earnings would amount to U.S, $2 million annunally by 1980
from the World Bank's two polders, and roughly an additional $1.0
million annually from the AID polder by 1985,

(¢) It would provide a reliable source of agricultural
production, which in case of drought could be converted entirely to
the production of cereals, and thus reduce the need to import food
to avert famine; it would also provide the crop by-products needed
to establish a livestock finishing industry in the Bol area,

(d) It would provide a basis for the develovment of
a rodern techrology in irrigated agriculture, thus contributirg to
the growth of incomes in the rural sector and a gradual decline in
the irports of foodstuffe,

Although no attempt was made to impart a monetary
value to these secondary benefits, available tools of economic analysis
permit one to auantify the secondary income effects following from
the local construction expenditures,

From Budget Table V (Part 3-B) other costs for the
project are shown as 85,490,000, It is estimated that about FO%
of this total will be for local expenditures., Of this latter amount
about one half, or $1.5 million will represent local wage payments
over the four year construction period, If data were available
on the leakages from the income stream (i.e. savings, hoarding of
cash, imports, taxes, etc,) a traditional investment multiplier an-
alysis could be conducted, In the absence of this information the
safest approach is to assure that these leakages will be significant



TARLE II

LAKE CHAD TRRIGATED AGRICULTURE

Calculation of Cost Benefit Ratio

($000)
COSTS
Settlement Discount Present
Year Constructiond®/ Production®/ o&M ¢/ Total Rate 12% Worth
1l 955 - - 955 .893 853
2 930 - - 930 797 741
3 1,720 - - 1,720 .712 1,225
4 800 100 120 1,020 .636 3.
5 - 221 237 458 «567 2A0
£-30 - 221 237 458 L.u53 2,039
Total COBtB.......-. 5’767
BENEFITS _ Discount Present
Year Production Income Total Rate 12% Worth
1 - 300 300 .893 258
2 - 300 300 797 229
3 Loo 500 900 .712 €l
L 824 koo 1,224 635 77%
5-9 824 - 82k 2. 291 1,887
10-30 1,154 - 1,154 2. 729 3,149
Total Benefits...5,9%52
Benefit Cost Ratio: 85,952 = 1.20

2/ From Table V, Part 3.B
b/ $297 per farm family (CFA 69,300).See Table III

¢/ 8296 per farm family (CFA 74,000). See Table III



and that the inveatment multiplier is low; probably around 2.5/ With
an investment multiplier of 2, the local wage payments of $1.5 million
would result in an increase in income of $3.0 million., However, if
some of the local workers employed to carry out the project had
previously been employed, then a deduction should be made to account
for the effects of the foregone output of those workers, Although
local rates of under-employment are not known, they are thought to

be high; probably close to 50%. On this basis, one should consider
about half of the new income generated as replacing the foregone in-
come of local workers. As a result, the income effects are reduced
to $1.5 million, :

Accepting these income effects as illustrative, and
combining them with the production benefits calculated earlier produces
the stream of benefits shown in Table II,

b) Costs:

The construction costs of the polder project will amount
to 84,405,000 over the four year construction period. (See budget
tables in Part 3.B). SODELAC will also have operation and maintenance
costs for the polder and irrigation facilities which will amount to
$237,000 annually beginning in year 5, the first year of full opera-
tion. These expenditures will be paid from the water charges levied
on each settler (CFA 74,000 or $29-).

Settlezent cosis are an impcriznt element in a project of this
ralure. To ease the way for settlement by small far~ers the ¥World
Bank's project includes a Commercial Agricultural Develorment Section
which would be responsible for the first year of overations on all
newly developed land, and for the basic cultivation during the follow-
ing year, which would be the first year of settlement (see Part IV
for a fuller discussion). In the second year (i.e., the first year of
settlement) the Commercial Section would clear, disc and plant a cotton
and wheat crop, thus giving the farmer a better change to settle down
and to learn the new techniques that will be demanded of him., Hence,
during the first year of cultivation the small farmer will work as a
salaried worker on the land he will be farming the second year,

Under the World Bank project the Commercial Section will
cost $740,000 -~ most of which is housing, vehicles and eouipment.
The running costs of the Section's farm machinery are not included
as a project cost since they will be covered by the sale of produce
grown on newly developed land. Upon the completion of the two World
Bank polders, the remaining usuable life for the Section's eouipment
would be abdout 50% and this equipment would be used for the agri-
cultural development of any other polder. Since the proposed AID
polder (Tandal) will be ready for cultivation about the time the

i/This implies that half of the wages received by Chadian workers (resulting
from local eXgenditures on this project) will be spent on local consumption
goods, and half used for imported goods, savings, taxes, hoarding of cash,

etc. £



two World Bank polders are completely settled, the Section could move
onto Tandal. Since the fixed costs (machinery, buildings, etc.) have
already been paid and since the operating costs will be covered by the
sale of the first year's output, only expatriate salary costs will be
required. These are estimated to be $120,000 for the settlement period
and shown as occuring mostly in year 4. This amount will be covered by
a donation to SODELAC, probably from the FAC.

Combining the cost and benefit calculations discussed
above produces a benefit/cost ratio of 1.20 for the 30 year life of
the project. This is an acceptable ratio.

An alternate way to approach the economic feasibility of the
project is to calculate the internal rate of return (IRR). The IRR
represents the average earning power of the money used in the project over
the project's life. Stated differently, it is the discount rate which
produces a benefit/cost ratio of one. In our case, the IRR would be about
18%. In other words, at a discount rate of 18% this project just breaks
even. That is, it will earn back all the capital and operating costs
expended on it and pay us 18% for the use of our money in the meantime.

While this IRR is fully acceptable it would be useful to conduct
a sensitivity analysis to determine how changes in cosits or benefits effect
the IRR. The two most important items in the benefit/cost analysis where we
lack expeg' nce ir making projections are settlement costs and production
benefits. In order to get a feel for how changes in these important
variables will affect the profitatiliiy of the projeci, it will first be
assumed that ouiputi on ihe polders only reaches &% of the levels shown in
Table II, but that all costs iilems remain unchanged. Under these assumptions
+he IRR would fall io about 11%. On +the other hand, if bvenefits remain
unchanged and setilement costs rise sharply (from $120,000 in year 4 to
$600,000 spread evenly over years 3, 4 and 5) the IRR would only fall to about 15%.

Based on this analysis, the crucial factor in the success of the
project becomes the production benefits. Stated differently, if yields fall
below 80% of those projected the return on the project becomes marginal. On
the other hand, if the yields exceed those projected the returns will be
correspondingly greater. Yields used in tables I and II assume that farmers
will realize 55-60% of the yields obtained from farmer trials and research
results. (See Annex 3). These results seems reasonable if  SODELAC can work
out an irceniive plan which will result in the settling the poiders on
schedule and the providing of necessary farm inputs on a timely basis. With
appropriate changes in its organizational structure (following from the
management study) and continued technical assistance, CDO feels that SODELAC will
be able to meet these requirements.

a/ Construction costs are based on recent estimates and include a contingency
factor. Production and 0&M costs have been worked out on the basis of
research trials at Matafo Research Station. Income benefits are very
conservative and will flow from the construction phase of the project itself.



When viewed from this angle, is it still a good idea
to move ahead with the project? To resolve this auestion it is
necessary to consider if there is any cheaper way to increase
Chad's food production by about $1 million per year and at
the same time significantly improve the economic and social
conditions of 800 farm families in the Sahel. AID, SODELAC,
the World Bank, and others have looked at this question and
concluded that there is not,

The alternatives suggested include doing nothing,
(i.e. selective starvation), relying on occasional food relief
operations, or carrying out small deep-well irrigation pro-
jects in the northern Sahel. These are either socially un-
acceptable or economically infeasible,

For example, to rely on food relief is an expensive
operation with few lasting results. In a single fiscal year,
1974, AID spent over $7.0 million to distribute 15,344 metric
tons of grain and to combat the effect of the drought. Cur-
rently, the U.S., is spending $7.5 million to purchase and
deliver 13,000 tons of food relief to drought-stricken areas
of Chad, The results of these expenditures are hard to pinpoint
since they are essentially expenditures for current operation,
with ro investment effect., It is clear from this that short-
run ‘'solutions" zre nonstarters, and that Chad must begzin
a lonser run proasratr to increase food production. This vroject
represents such an effort,

The alternative of carrying out small deep well irri-
gation projects in the northern Sahel would reaguire vrohivitively
expensive infrastructure investments (mostly roads) while only
affecting a very small proportion of the population. Around the
Bol area are the water, soils, people and transporation links
to make this an economically feasible and cost effective pro-
ject.

In summary, the foregoing economic analysis of the
polder component of the project has shown that an IRR of 18%
can be anticipated., This return is most sensitive to changes
in output over the life of tle project and underscores the
importance of timely settlement of the polder and the reali-
zation of the projected yields., Also, in view of the alterna-
tives, the project as designed represents the most cost-
effective approach to the dual problem of increasing Chad's
food supply while offering productive erployment to a portion
of the rural population,



2) Financial feasibility: Small farmers' participation

As pointed out by the World Bank, the key to the project's
success is the ability of SODELAC to attract enough people to become
settlers. The present population in the area of influence of the
project was estimated as follows in 1975, and protably increased by
2% per year since then:

Total Farm Number of
numbers population farm families
Within 5 km of Bol 7,300 2,900 700
Bol subprefecture 29,300 13,700 ; 3,400
(5 - 60 km)
N'Gouri subprefec-
ture (to 60 km) 25,600 11,500 2,900
Stbhtotal 62,200 28,100 7,000
Iemeizisthde Pses80aire 33,100 13,300 » 3C0
¥anem Prefeciivre 15€,000 73,000 18,300
TOTAL 251,300 114,400 28,600

By the time the iwc World 3ank dolders are complete (end CY 1978)
gbout 1,200 of the families would te tlaced on the renabiliizted polders.
If the third polder to be developed by the Bancue Arabe de Developpement
Zconcmique de 1'Afrique (BADEA) is completed on schedule (1980), an
additional 1,650 families will be required. These three polders would
zhen absorb 2,850 of the 7,000 farm families in the area of influence,
leaving 4,150 families available as potential settlers on the ATD polder.
If only 20% were willing to participate (a low figure in view of ihe
berefiis involved), there would be encugh families to perulate the AID
pcléer corpletely.

: ! Sect ST , r t

Also, as word of the project spreads, one can contemplate some
aigration of the 21,600 families living beyond 60 kilometers from Bol.
The mobility of ihe population has already been evidenced by the mass
migration that occurred when the first polders were consiructed, Given
the relatively low requirements of the project compared to the total



population of the area, it is safe t6 assume that the polders would be
settled in a timely mangg; provided that adequate incentives are
offered and maintained.—/Also, as more polders are developed, a signi-
ficant proportion of the population of the Chadian Sahel will be given
an opportunity to improve their economic and social condition.

With respect to labor requirements, the World Bank team provided
estimates of the man-day requirements for double cropping a one hectare
irrigated plot on the polders. The average farm family in the area can
provide 70 man days per month of work (2.8 economically active people
working 25 days per month); or 840 man days per year. The irrigated-
plot together with some millet production on the dunes will require
364 man days leaving 476 man days for the cultivation of family gardens,
marketing, maintenance etc.. There are, however, heavy labor require-
ments for harvesting and land preparation which, in September and October,
will require 127 of the 140 man days available. On the basis of this

analysis it appears that a one-hectare plot can be cultivated by a family
unit.

3) Farmers’ Costs and Benefits:

The farmer family can be expected to participate in the program
orly if it represents a better alternative than traditional agriculture.

In the lcan peper prepared Dy the World 3ark for their polder
avelczment rrolect, there is a seciicn on far-mer tenefiis and costs
ecovery. The werld Zenk's arnalysis mrovides estiizmates for a typical
arners' tucget and cash flow cver a2 seven-ysar teriod for one heclare
of irrigzazed land. The Worlé fank cecncludes that elter zeeting 211 cests,
+ne fanily would realize a2 net cash flcw of (FA 115,300 {$:6€2). This
ccapares o 3131 under iradizicnzl azgmicul<ze. (Sse Tztie III.) é7

Included in the cost are charges for the services which SCODELAC
crovides to the farmer family (costs of the iz—igation svsiem, ex®ensicn,
and other overhead) and the cosis incur—ed in colliecting and delivering
the family's produce. The World Bank concluded that the return to the
farmer was sufficient to insure his active particiration, but recognized
that fee levels would have to be tested and farmers' reactions noted.
Equity demands that the farm families on all three polders receive the
sace itreatment from SODELAC, and one of the issues which SODELAC will
face is to come up with an eguitable schedule of charges. It is clear,
however, that the farmer himself will be tetiter off with the polder than
without 1t, and that there is sufficient margin to insure his active
participation.

a/ Part 3.D. presents a discussion of the structure of incentives needed
to insure timely settlement of the polder and its continued exploitation.

g/ Farm gate prices used by the World Bank are still considered accurate.



TABLE I1I -

uap
LAKE CHAD POLDENS FROJECT

Ajricylturgl velo

$ettlement Varmer Ppdget ond Cash Flow

{Crar '000)
defore = mae--a- wervesnmcnarenn. semma——— cemman—— Under Project ----- R et TR s D L LT e B B
Projoct Yoor 1 Year 2 Year ) Year & Year 5 Yeor &
Year 1-Yeer 7
1. juflowg
Production income 32.900 282,300 292,500 282,500 282,300 282,300 282,500 282,500 282,510
Credit 1oceived L
Tarmer's inwestmant - 24,400 35,000 o 7,400 q - 42,400 13,700
Tormer’s ssasenal requirements - 6,500 67,900 61,900 67,900 67,900 67,900 67,900 67300
Totsl Inl)rws 32,900 370,400 385,400 350,400 357,800 350,400 350,400 392,800 365,300
1., ut {lows
Lermer's Jrveetwent
Crain for toed }/ -] 17,000 17,000 17,000 17,000 17,000 17,000 17,000 17,000
Kprayer - 7,400 - - 7,400 - - 7,600 3,200
Cultivacor & sttechments 2/ " - 9,500 - - . S 9,500 2,800
Seeder ]’ - & 6,400 - = = = 6,400 1,800
Care )/ - - 8,500 - - - - 8,500 2,400
Onen 3/ - - 10,600 - g d = 10,600 3,100
Totsl Forwer's Investment - 24,400 52,000 17,000 24,400 17,000 17,000 59,400 30,300
Tarwwy's Operajing Couts
Purchase of cotion seeds & ~ 1,900 1,900 1,900 1,900 1,900 1,900 1,%00 1,900
Purchass of vheat seads 37 - 5,100 5,200 5,200 5,200 5,200 $,200 5,200 5,200
Mechenjcsl load preperation cotton 6/ ~ 2,500 - = 2 - o = 00
Werhanics)l planting cottom 7/ - 1,300 - - - - = 4 200
Mechemical land preparstion wheat b - 4,500 - - - - - - 600
Mechanical planting vhest $° - 1,300 - - - - - A 200
Pest contrel cottem 10/ - 35,000 35,000 35,000 35,000 35,000 33,000 35,000 38,000
Verttliver for wheat 11/ . = 14,000 14,000 14,000 14,000 14,000 14,000 14,000
Thisshing wheat }7/ - 12,000 12,000 12,00C 12,000 11,000 12,000 12,000 12,000
Porhing materials - vhest 13/ - 4,900 &,900 4, %00 4,900 4,900 4,900 4,900 &,9%n
Parding materisls - cocion - 5,80 5,80C %,80C 3,8 $.60¢C 5,800 $,800 5,800
Tetal larewv's Operoting (oeis 4 63,600 8,000 &8 o0C 62,000 6k, 000 8,000 b8, 000 69,300
31 Saneise gn Credit Revelved
Tarwrr’'s jrewsrment 16° - 6,300 . 1s,70C 13,700 17,83C 17,82 11,20C 11,200 13,700
lTareer's ssone] Tecuirements 15 - 6,600 6,800 6,800 €,80C ¢, 80C &,800 6,800 & T
Total Deb1 Bervice = S+ 12,900 22,5300 22,500 2,600 24, 60C 18,000 1B,00C > ,-00
Totel Outflows prict 1o Weter Charges - »0C, %00 142,300 107,500 117,000 109,600 10}, 000 145,400 120, 00C
Bet Cosh Fime prior te Veter (harges 32,80C 269 500 %2, 900 242,900 240,800 240,800 247,400 W7 ,600 245,500
Gater (hotges ]o' K, 130,700 13G oo 130 000 130,000 130,000 130,000 130,000 238, map
Bes Cosh Flw 32,%00 139,300 112,900 112,500 110,800 110,800 117,400 117,400 115,500
Mon-days worked - lrrigatior b2 Mois dos 3o ok 364 364 e 6k
Miller Cultivattion 2% 23 25 23 23 25 25 25 5
Trta]l Men-Jevs vorhed 118 389 389 389 389 89 pl1] 389 - 389
Ket Cash Flov per Mau-dey worked (CFAF) 229 3%% 290 290 285 285 302 302 29

77500 ug eettler, 8 sprays @ 3 1/spray @ CFAF 1,500/1,
! shared batwen ) forwers, including battery cost of spreyer.

Is
2

)/ shered betwean 3 formers. 11/ 45 kg W+ 43 kg P20S.

&7 25 hp'ha @ CFAF 3)/ng. 12/ using ststiomary combine 0,3 hour/ha.

3/ 80 Wg/ha @ CFAT 33/hg. 13/ 300 kg are consumed by the farmer, N X
6/ T mouwrs @ (FAF 1,300 'hour, 14/ repald over 5 years @ 101 interest rate,

3/ 1 wour P CTAF 1,300/ hour. I3/ 101/ year.

8/ I hours & CFAT 1,30C /hour . E/ CFAF 74 000/ha (OX) and CTAF 56,000/he (capitel).

2/ 1 hour @ CTAZ 1,300 hour.

Source: World Bank.
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Before concluding this section it may be helpful to contrast
the ATD and World Bank projects. The World Bank activity consists
of mehabilitating two polders already reclaimed from the lake and the
provision of technical, marketing, and credit services and inputs fam
about 1,200 farm families to whom plots on the polders will be allotted.’
The cost for the entire project is $13 million of wnhich $5.0 million
were provided under an IDA credit. The cost of the civil works alone
amounted to $4,800 per hectare, and this is low, since both polders were
diked and dried out some 15 years earlier. In 1975 it was esiimated
that the cost of developing a polder from scratch would be $6,300 per
hectare. The average cost for AID's project will be about $5,500 per
hectare. The difference is due to economies to be realized by using
the same machinery and equipment financed by the World Bank, using the
same designs, and virtually the same project unit which the World Bank
has put together.

The really striking difference is that the ITDA credit must be
repaid by SODELAC over 50 years but at a very low interest rate (0.25%),
while the AID project will be grant-firanced. The World Bank has
estimated, however, that only 40% of SCDZLAC's initial invesiment and
recurrent expenses cculd te recovered cver the 50-year period. IHence,
there 1s a larze eiexment of GOC subsidy in the mroject. The rzilonale
Tor ATD grant maiter than & lozn resis cn the fellewirg:

- The ATD tTroleci ccniains . anounts for research
and maintenance, Alzhcush these exgendiiizes are expected 1o rreduce
substantial tenefiis, they will generally not be available to provide
revenue for lcan repayment.

- The Zeti~carrying czpacity of the GOC is extremely weak.
According to the TMF (SM/76/193), during 1975, debt payment requirements
were equivalent to 11% of exports, and by the end of the year, debt
arrears amounted to $10 million. An ATD loan would only exacerbzte the’
situation.

- One of the important reasons for the.project 1is to upgrade
the capacity of SODELAC to act as an effective developrment instituticn
(the TVA of the Sahel). The return which the rroject will generate will
help SODELAC acguire the financial czpaciiy to develop rnew polders.

- As set forih in FAA Sec 211(a), Chad is among the 40 couniries
in which development assistance grants may be made.



CHAD

LAKE CHAD IRRIGATED AGRICULTURE

Settlement Farmer Incoms 1/

cvesenssssesHLthout Project..ccvevecerans veessceencssesacUnder ProjJect..cocoveovcencss
Price Area Yiold Value Price Area - Yield Value
une Cultivation - Millet CFAF 25/Xg 1.3 lla 600 Kg/lin 19,500  CFAF 25/Kg  1.) lin 600 Kg/lla 19,500
Polder Cultivation- Wheatl CFAF 50/Xg 0.075 1,500 Kg/a 5,600 CFAF 50/Kg 1.0 lin 2,500 Kg/lla 125,000
- Malze CFAF 20/kKg 0.075 1,500 KXg/lla 2,300 CFAF 20/Kg - - -
- Seed Cotton CFAF 5)/Kg - - - CFAF 53/Xg 1.0 lla 2,500 Kg/lin 132,500
Sub-Tolal o 27,h00 277,000
Livestock Production 5,500 5,500
32,900 . 202,500
Total Production Income l/ EL YL DRI PP L B L P L LT P T Y TP T Y PT ET T DT P L T Tor T T R popey o vy ey o raor S o 15 T L T
Operating Costs including - 167,000
Investment and net credit
operatlons . i 32,900 'iB,BOO
Net cash Flow (¢ 131) (8 1,62)

1/ Does not include Polder Qardens, the production of which would Lo subatantisl but is not quantiflable at this time

Source: Adopted from World Bank Report N°® 620 a -~ CD, Annex ), Table 2 and 3,



ANNEX (¢ a/

Societe de Developoement du Lac
(SODELAC)

Statutes

Societe de Developpement du Lac (SODELAC) was created in August 1967
~-=Ordonnance 22--to carry out projects in the "Prefecture du Lac"; it took
over services already provided to farmers by another Govermment agency, the
Semable, which was then discontinued. SODELAC has share capital of CFAF 180
million, 957 owned by the Govermment. 1Its statutes give it brpad powers to
conceive programs in the spheres of rural, industrial or social development,
and to provide extension, credit and marketing services to farmers. The
President is appointed by the President of the Republic. SODEIAC is under
the general supervision of the Minister for '"Amenagement du Territoire”.
Although basically SODELAC has a high degree of autonomy, Government has
control over SODELAC's operations through its "Commissaire du Gouvernement"
and "Coatrolleur du Gouvernement". These officials may veto proposed actions
by SODELAC, but the veto expires if within a fixed period, it is not upheld
by the Minister. SODELAC has all the autonmomy necessary to carry out its
statutory functions.

Activities
SODELAC preseatly carries out three types of activities:

(a) Irrigated Development: providiang extension,credit and
marketing services to those 19,000 farm families who
practice traditiopal shadoof irrigation in polders
alocg the lazke shore. In the recent period of rainfall
deficits and low lakas-water levels, some farmers have
abandoned these activities as water tables fell too low
to permit lifting water with traditional equipment.

The area cultivated with wheat is estimated to have
varied as follows: 3,000 ha in 1970/71, 2,500 in 1971/
72, 3,500 in 1972/73, and 2,600 ha in 1973/74. The
resulting wheat crop marketed by SODELAC decreased
from 1,300 tons in 1970/71 to 150 toms in 1973/74, as
most wheat was coasumed locally. Since 1970, SODELAC
has also supervised construction of the irrigation
water intake in Guini polder, operation of the Matafo
Agricultural Research Station, and execution of, the
feasibility study for the World Bank's polder rehabi-
litation project.

é/Source: Much of this section was taken from Annex 4 of the
World Bank report.



(db) Rainfed Development: very limited activities are
centered around N'Gouri from which SODELAC has marketed

small quantities of gum arabic grown on the dunes (6
tons in 1972/73 and &4 tomns in 1973/74).

(c) Other: various extrameous activities, such as use of
corporation vehicles for general tramsportation pur-=-.
poses, marketing of dry fish, management of BOL
Restaurant and Lodge, construction of refrigerated
rooms at N'Djamena Airport for storage of potatoes
grown in the polders, and the Air-Tchad Agency at Bol.
These activities have resulted in a dispersion of
SODELAC's management efforts, and may have contributed
to its financial losses.

Organization

Headquarters are at N'Djamena, where the President of the Corpo-
ration resides together with two expatriate technical assistance and
supporting office staff. Twenty-one agricultural agents from the Civil
Service are posted to the two field branches of Bol and N'Gouri, and 22
additional agents are employed under contract. Two expatriate technical
assistants are employed at Bol (one at the Matafo Research Station, and
one at the Corporation's workshop). Through a contract with SCET (financed
uxder the World Bank ‘project), the staff has been increased by five: a
project manager (agronomist/econcmist), an agricultural engineer, a topo-
g-apher, a coastruction ovarseer and an agricultural production overseer.

Overall Financial Position

Any discussion of SODELAC's fimancial condition should be prefaced
with a caution about the internal consistency of tle figures. It is
recognized that their accounting practices in the past were non standardized
and it is therefore difficult to get a clear picture of the details.
However, the big picture one gets from the following table is that SODELAC
presently needs financial support. It has experienced operating losses
every year since it was founded. While the operating losses for the last
two years were reduced substantially over the previous years, we under-
stand that amortization charges are not included in the operating loss
figure, but probably are included in the exceptional loss figure. (SODELAC
offers no explanation for the source of exceptional losses). As a result
of these losses, the cumulative loss reacggd almost CAF 260 million ($1.0
million) in 1975.



With respect to expenses, there appears to be very little consistency.
For example, the item ''cost of goods' shows a very erratic relation to
the item "sale of produce" and implies that SODELAC is absorbing consid~r-
able losses on its marketing operations. The transportation expenses are
quite erratic, and most disturbing of all is the sharp increase in finance
charges. Given the growing difference between cumulative losses and the
GOC subsidy,it appears that SODELAC is paying substantial interest charges
on its unpaid bills. These charges and the bills themselves could be
eliminated if the GOC would pay the subsidy which has been budgeted, but
not yet paid (CFA 30 milliom in 1973-74).

To reduce the losses which SODELAC has been experiencing the USAID
agrees fully with the World Bank that the following steps need to be studies
and appropriate remedial actions taken:

(a) SODELAC should introduce a cost=-accounting system that
would discriminate between those activities which should
be conducted with a profit motive--i.e., marketing,
and distribution of credit--and those which are in fact

more of a social nature, i.e., provision of extension
services to farmers.

(b) SODEIAC should eliminate all commercial activities
which are not profitable, i.e., marketing of dry
fish and gum arabic, and of the wheat grown far from
the collection centers of Bol and N'Gouri and requiring
excessive transport costs. SODELAC should also trim
its payroll and study moving its headquarters to Bol.

(¢) Govermnent should subsidize those activities which are
not commercial in nature. An annual subsidy of CFAF
20-30 million may be sufficient once cost-szving
measures have been introduced. This subsidy would be
in addition to Govermment costs in paying the salaries

of civil servant and expatriate personnel seconded to
SODELAC. ~

It is expected that the management study of SODELAC which will be
a component of this project will make concrete recommendations on how to
izprove its organization structure and financial condition. These recommenda-
tions will be reviewed by the World Bank, AID, and SODELAC and an imple-

mentation schedule will be agreed upon, Disbursement will be tied to the
implementation schedude.
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t should be noted that SODELAC has not yet been able to realize
economies of scale. According to SCET projections, the financial position
of SODELAC could theoretically be viable after five years if all four
polders in the Bol area are comstructed, i.e., the two being financed by
the World Bank, AID's polder, and another being planned by the Arab
Development Fund. Once 3,000 irrigated hectares are operational SCET
feels SODELAC can become financially sound. Also, according to the analy-
sis of farmer costs and benefits, the farmers will be able to repay SODELAC
enough to cover SODELAC's current expenditures associated with the project
(see PartiC ). This will assist in providing SODELAC with current revenue.
Unfortunately, at this time we are unable to provide realistic financial
projections for SODELAC over the life of the project. However, to prevent
the deterioration of SODELAC's financial condition, AID will include as a
covenant that an annual budget review will be conducted. It is likely
that disbursements will be tied to the results of these reviews.

While SODELAC's management of its marketing and general development

activities may be questioned it is generally agreed that it is a technically
competent organization. With technical assistance from SCET the construction

of the World Bank's polders is about on schedule and in 1977 SODELAC did
a fine job in opening the canal connections Bol to the lake. SODELAC's
biggest problem may be its looseness of its ozgarnizational structure and
its accounting system. The management/reorganization study component of
this project will directly address this problem. '

Oz balance, the USAID concludes that SODETAC is a viable develop-
ment institution. Care will be exercised to insure that it is run in a
business-like fashion arnd that unprofitable operations be identified as
such and covered by the GOC subsidy. What we want to avoid is the tendency
for such organizations to beccme a charity for the "poor" which dies a
sudden death when the subsidies are cut ofé£.,

|10
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For 1973/74 and 1974/75 from SODELAC
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PROJECT DESIGN SUMMARY
LOGICAL FRAMEWORK

Project Title & Number: Lake Chad Irrinated Acriculture Phase [ (€77-1901)

Life of Prolect-
FromFy 177 tw FY 1732

Tota) U.S. Funding$2,755,7200 .

Date Prepered: _lune 30, 1977 L

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

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

Moessures of Goa! Achievernent:

Assumpt cm for achieving gosi targets:
Chadian small farmers will be

a. Ueveloped polders receiving a, SOUELAC annual reports, S
To develop the agricultural rotential SODELAC assistance provided successfully settled in polder
of the polders area of Lake Chad throuah this project will be areas.
through the exploitation of land and producina 4,200 to 5,607 tons of
water resources. grain annually,
b. Additional polder development
will be undersay,
Project Purpose: Conditions that will indicate purpose has been Assumptions for achieving purpose:
achieved: End of project status.
a. Strengthen SODELAC as a reqional a, SODELAC capable of maintaining a. SODELAC reports a, GIC con?inues support of
development institution, existina polder/road infrastruc- SIDELAC's reaional develon
ture and of constracting new b, AID assessments/evaluations. ment mandate.
b. To devel d di i icul- polders/roads.
e IE T s e M) c. SIDELAC, AID reports. b, Trained nerennrnel are

tural production technoloay for
small farmers in and near polder
areas,

c. To decrease incidence of endemic
disease morbility in the polders.

b. At least a 50% acceptance rate of
technoloay amona all small farmers
on polders,

¢. Targets to be determined by APHA
study .

retained by participating
Chadian institutions.

Assumptions for achleving outputs:

Qutputs: Magnitude of Qutputs:
See attached pace 2. See attached paqe 2. See attached page 2, See attached paae 2,
inputs: Implementation Target (Type and Quantity) Assumptions for providing inputs:

See pp, 42-46 of Project
Paper.

See pp. 42-46 of
Project Paper

!
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FHOJECT DCSIGN SUMMARY
LOGICAL FRAMEROZK

LAKE CHAD IRRIGATED AGRICULTURE (677-0001) Fhase 1

MPioject Title & Nuad

NARRAT(VE SUMMARY

1

Froa FY )
Tatal U.S Fundlne __nn .. .-

Vore Pravared o e

p,xo:_g.

Lite of Progest; '
ey V61 gy 1980 N

T ECTIVELY VUKTFTAKLE [HDICATORS ; | MEARS "OF VERIFICATION |

WEPORTAMT ASSIME (10N

AL

Project Outputs: (C-1)

SODELAC Development

1.

3. Drainage Systems Malntenance

Road Maintenance
2, Dike Maintenance

4, Management Study

5.

Trained Personnel Oun Board

Research

1, Wheat trials

2. Fertilizer and crop
rotation

3. Ixrigation trials

4, Soll and water research

5. Socio-econonm!lc research

6, Research facility
improvement

7. Extension Agents

training

Health Activities

1,

2,

Epidemiological Study

Facility improvement

Paramedical personnel
recrultment and training

Hlealth Campaigns

Wells

- O T
r Magnitude of Outputs: (C-2) _ |
|
l .
1, - 20 40 40 100
2, - 4 12 12 28
3. All standing water removed,
4, Study Recommendations
Completed. Implemented.
| s¢ 2 5 6 3 16
f FY 77 FY 78 FY 79 FY B0 TOTAL
s 1 5 . 8
’ . 1 2 2
: 4 8
2 )
First baseline First follow-up
study complete. study complete,
‘ /
b Lab completed.
1
5 20 20 45
First study First follow~up Second follow-
completed, atudy completed, up completed,
Hospital Training Center
6 6 6. 18
Number dependent on etudy results (see text),
5 8 7 20

(C-3)
8, On-site
inspections.
b. Project reports.

! Assumptions for achlevina outputsi €-4) -

1-

Project inputs will be
provided as planned.




Annex_E_

Initial Environmental [xamination (I.E.E.)

Project Location: Chad

Froject Title: Lake Chad Irrigated Acriculture, Phase I

Fundinc:  FY 77 31,365,000
FY 78 577,000
FY 79 €70,020
FY 80 453,060
Total $2,755,000

Life of Froject: 4 vears
[.E,E. prepared by: FEdward Lijewski, AFR/DR

Ernvironmental Action Recormended: Negative Jetermination

Assistant Adriinistrator's Jecision:

Approved date

Jdisauproved date

Tne suiject AID-financed activity, Lake Chad Irricated Agricul ture
(Phase I), is comprised principallv of technical assistance (personnel
and studies), research, commoditv nrocurement related tc¢ road and dike
maintenance, and improvement of a health services delivery system

(with some limited huildinc construction). Phase I elements are complementary

to or-aoinc activities in the project area sponsored hv otnher donors,
The major elemnent of the proposed AID-financed project scheme, an irriocated

agricul tural production project in the polder formaticns, is to he considered

for separate review and authorization in Phase II. Fhase I activities,
while related to and supportive of other donor firanced construction

ard rehabilitation of the irrigation (drainaqe network of nolders the 1
project area, do not include any such construction and/or rehabilitation,)

The major elenents of the Phase I project are:

a. The strencthenina and ecuippine of SOJELAC's {the Covernment of
Chad's regional development institution for the Lake Chad area)

IThe polder is a dam/dike that closes the entrance to, and nrevents the flooding
of a Tow wadi (marsh area) tnat has been formed adjacent to tae lake bv sand
dunes. ater levels in Lake Chad vary enough seasonally to allow a simple, low
cost dike to become, effectively, a water control device.
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capacity to maintain public works infrastructure in tne Bol area,
including existing roads and polders;

b. agricultural research activities at SODELAC's Matafo, Lake Chad,
research station and related extension services to small farmers
in the area;

c. public health improvement activities, includine studies, training of
personnel and limited rehabilitation and construction of public
health facilities;

d. special studies to design and establish the feasibility of a Phase I
activity,

Identification and Evaluation of Envirormental Impacts

a. Strengtnening of SODELAC and equipping and traininc a mobile maintenance

bricade

The first element of the strenctaenirio of SODELAC -- 31 management study
of that institution -- will have no environmental impact.

The second element -- training, equipping and operational support of tne
mobile infrastructure maintenance prigade will have little environmental
impact since efforts will be focused on rehabilitation and maintenance

of existina dikes and rcads. Construction of new dikes and roads by

this SUDELAC unit while possible at a future time after training has been
completed 1is not a direct output of this project.

There are ¢8 existinc polders and a connectina road network in the Bol area.
Identification and scheduling of mairntenance activities of these facilities
will be made by SUDELAC in a work rlan to be produced earlv in the project
with the assistance of the manaaement study team. The majority of
maintenance activities will not cause anv sianificant disruption of the
environment but will involve simple maintenance such as refilling sections
of existina eartnen dikes, cleanino and repairing irriqation and drainace
canals, and resurfacina - rearadine dirt roads. However, for all such
maintenance - renabilitation activities which SJODELAC plans to undertake,
an apnraisal of the expected effects on the environment will have been

made before initiation of the work to prevent environmental damane,

ol is in the heart of a potentially rich acricultural creduction area
withr a potential of 12,500 cultivable hectares on existina polders., It is
certain to hecore a recional development nole ard a center for economic

and cormercial activity north of the canital., SODELAC, which has primary
responsibility for the development of the area, rust maintain and upcrade
the local infrastructure and the esteblisnment of a robile maintenance
bricade appears to be the most cost effective solution, In order to do so,

however, it needs additional equinrent and financial capability to meet operating
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costs., {verall technical and manacenent canability do not appear to be
a major prodlem,

At present SODLLAC has some repair shop facilities, ~arehousing, survey
and desion capabilities, and a 1imited construction capability. This will
be augmented by a mobile maintenance briqade to be stationed in Bol,

[t will be responsible for maintairing the road network connected in the
enipoldered areas and the repair and maintenance of older polders, The
hrinade will use existinc equipment complemented by the new equipirent
purchased under this project.

AID funds would be used to purchase the additional equipment and pay all
of the operating costs of the unit for a period of two vears or perhaps
longer,

The first step is to make the unit's work plan to carefully select

work to be done and to crganize the use of available equipment {see below).
The work chosen will be examined and surveyed and work orders will be made.
Actual dike and road maintenance will be done usiro local materials includine
clav deposits for road stapilization. If other road stabilization materials
are necessary, tnev will be determined during tne work order preparation
stace and included,

It is now nlanned that 20 kilometers of road can receive major maintenance
annually and 40,000 cubic meters of fill can be made. It will be nossible
to do minor work on tnhe entire system at least cnce a year., Irrigation
and drainage maintenance will also be undertaken on an as needed basis,
considerina operational, environmental and health factors. The unit will

ordinarily consist of 10 machine operators, 3 line supervisors and 20 laborers.

It will be under the aeneral control of the resident SODELAC representative
witn day-to-davy operations under tine control of a resident Peace Corps
volunteer,

The proaram as outlined by SGDELAC during project 1ife will provide the
followinno:

1. Openine of polder at hioh lake level period to allow lake water to
enter then let the area drain btack into the lake to lessen polder
surface saltino effects. The dike will then be closed when the lake
is at low level. The dikes will be rebuilt to desian specifications.,
(eiaht polders)

~)
.

Strenathenino and raising level of dike crest, (nire dikes)
3. tlaintenance and strencthening of dike. (eleven diles)
4, Lenothen and raise level of dike crest. (einht dikes)

5. laintenance and raising level of dike crest. (seven dikes)
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The dikes will be brought to the standard desian specifications of a 7 meter
crest width and neiant of 285 meters (above sea lTevel) with side slopes
of 3:1.

Appraisals of tihe impact upon the environment of proposed road, dike and
canal maintenance activities on the existino polders will be included

in the score of work for the environmental assessment for a Phase II
irricated acricultural production project. That assessment will he
financed under the Special Studies component of this project (Phase I)
and will be initiated as soon as possible after Phase I authorization

and sianing of an aqreement. The assessment, in addition to reviewina
the erviromental iimpact of any Phase Il polder construction, will review
the environmental scundness of existinag nolder and road infrastructure
develonnent to determine whether maintenance - rehabilitation of that
infrastructure, as outlined above, could be undertaken under AID
environmental nolicies, ‘Ihere necessary, measures to protect or minimize
disruntion to and imnact upon tne environment durina such maintenance -
rehabilitation will be identified. In tne event that maintenance -
rchabilitation of an existino polder or road section vas determined to

he environmentallyv unsound, e.c., decause it would produce irreversible
or long-lastina deqradation of nolder land throuah accelerated salinization,
such work would not be included in SODELAC's approved raintenance brigade
work plan,

The assessment will bLe completed and its findings and recommendations
incorporated into the maintenance brigade's orcanizational policies arnd
procedures before any AID-financed Phase I activities are undertaken bv
that unit, 4hile needed equipment and commodities will be ordered as
soon as possible after the agreement is signed, it will not arrive before
the assessment has teen completed,

If the assessment identifies tne need for a more intensive environmental
appraisal of any discrete proposed activity for the maintenance brioade,

a covenant in the project agreement will provide for such studies to be
undertaken before the maintenance activity can be initiated. The agreement
will also provide for prior AID review and concurrence in the work plan
approved for the maintenance brigade,

b. Agricultural Research

The principal activities of this component involve research into land

and water use svstems for the polders and related areas (wadis), the
development of agricul tural production packaaes for food and cash crops; and
research and data aatherina activities of a socio-economic nature. A1l

of these activities will be undertaken under strictlv controlled circumstances

by SODELAC research personnel, who will include expatriate technical experts
provided under the AlD-financed project (Phase I).

Of tne.above elements, only research activities into land and water use
could involve environmental disruption on anv sianificant scale. Soil
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manarement worl at tne Matafo center will include plot-testino the chemical
and mechanical means of controllina or reducing salinitv/alkalinity and
will Le closely related to studies to be carried out on low 1ift pumps

for irrigation in the polder areas. For the latter studv in particular,
in an area to be selected as typical, land will be cleared and wells dua
as necessary, A thorough baseline studv will be made of all soil, water,
and health factors. Tne operation will be observed, recorded and analysed
with respect to factors havina ecological, social, economic and tecianical
consequences., Before any such plot-testing is carried out, considerations
of its likely impact on the existino environment will be made and measures
incorporated into the activity to minimize any negative impact.

Research into development of production packages will be managed under
similarly controlled circumstances. Land, up to ar area eaual to twentv
hectares by the end of the project, will be reserved and used for acronomic
experinents principallv involving seed multiplication and production,

Analysis will be made of the most appropriate package of fertilizer, water

control and pest control metnods for agricul tural production on or near
tnhe polders. Experirents involvine ciemical fertilizers and herbicides/
pesticides, as is deemed necessarv, will be subject to comnlete and
continuinc control bv the research personnel, ilo pesticides/nerbicides
will be financed by this project,

The environmental assessment will carefully review the possible effects

of fertilizer and herbicide/pesticide use in nolder areas on lake waters
resultine from the use of lake water for irrication and the drainace

and return of that water to the lake, fuidelines will Le recormended bv

the assessment for tne acricul tural research to be undertaken on fertilizer/
nesticide/herbicide use in developinc production paclaces for the area's
small farmers, Arv production packace subsequently disseminated to farmers
by SODELAC's extension service will be desinned to be consistent with AID's
cnvironmental policies and distributed under controlled procedures providing

for both training of farmers in the use and application of the packaae
and for follow-up monitoring.

c. Strengtaening of the Health Oeliverv Svstem

The sub-activities contemplated under this element involve: An epidemio-
locical survey and support to and upvorading of healtn persornel and facilities
in the Bol area, The latter will involve epidemiolocical monitoring,
rehabbilitation/construction and partial equipping of health-medical buildings,
support for the estahblishment of a raramedic-rural health svstem, and

selective interventions desigried to control endemic diseases in the Bol
area,

Svecific rehabilitation/construction planned includes:
1. Paintine and structural repairs for the medical center it B8ol;
2. construction of a taree room nealth education and ''CH center at Bol; and

3. purchase of microscepes and staininy agents for tne medical centers and
surrounding dispensaries,
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Of the above, only the construction of the three room healtn education center
at Sol might involve environmental impact. However, the scope of construction
is 1imited, and provision for assessing and minirizing anv neaative
environmental impact will be incorporated into planninc and approval of

final desicns and initiation-of construction itself, Tnhe building

will incorporate sanitarv water supnly and sewaae disoosal facilities,

A sianificant healti benefit to be produced by the fhase 1 activity is

a reduction in the risk of contracting schistosomiasis in the Bol area.

An Alv-financed studv on nhealth conditions in the area indicates a low
incidence of schistosomiasis with the principal breeding areas for the
snail vectors being those polder irrigation and drainare canals which

have become overarown and clocged with veqetasion. Tne mobile maintenance
bricade, as part of its reaular work pronraﬁf«maintain those canals to

c¢liminate or reduce the endemic risk ¢f contractine schistosomiasis in the
project area,

«

d., Srecial Studies - Fnase II

This element involves technical-enaineerina reviev, scciological-economic
assessments, and a full scale Cnvironmental Assessment as establisned in
Rec, 1€ of an irricated acricultural oproduction project to te icdentified
as nart of Phase II. Accordinclv, there will be no direct impact upon the
environment from this elerent.

Cornclusion

Overall, the project nas been determined to have no or little environmental
impact., Where necative environmental impact will or can occur, it will

be identified and ricasures needed to prevent or mininize those effects

will be followed., For the adoption of new farmina techniocues by small
farners, the project provides for research, traininc, and control at

all Tevels to prevent danaae to or pollution of project areas or the
narticinants themselves throuah impropner use of technoloay nackaces,

Tne research activities that will be undertaken should have no environ-
mental impact, since thev are to determine either baseline data or social/
economic information or to be oriented toward manacerment administration,
Tihe research connonent of the project will also seek to reduce the present
deterioration of soils and water and to reclaim land nreviouslv damaged
and nowv abandoned,

The raintenance of roads and old polders should help to irprove the social
and health environments Lv increasinc tne availability of social services
and eliminating hiealth hazards in old polders.

The project will have a neutral to favorable impact upon tie ecosvstem,
the endemic disease level of the local population, and health, social,
transnortation and communication services. The changes that mient nroduce
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these effects are: Tre alteration of floodine natterns; tie usc of modern
farmino mrethods; the mainterance or renabijlitatior of infrastructure;

and the improverient of nedalth services. The epidemiclnecical study will
establish a baseline of information about the present environmental healtn
conditions of tihe area and will reconmend investinents and coances
necessary to both counteract the deleterious effects of develoniment in

the project area on the ecosvysteri and community services structure and to
inprove it, Aariculture research will he oriented tcwards finding wavs to
reduce tae present deterioration of soils and water, DBetter management,
as a result of research, will evolve and allow project improvements to be
made a permanent practice. The maintenance bricade as nart of the

manacement system can eliminate habitats of nosts or vectors for endemic
diseases in the polders,




INPACT TOENTITICATION AND EVALUATION FORM

Irmpact Areas and Sub-areas

i, Lane Use

1. Changina the character of the land
throuch:

a) increasira the population
b) extractina natural resources
c) 1land clearing
d) chanaing soil character
2. Altering natural defenses
3. Foreclosinc important uses

4, Jeopardizinc man or his works

Impact Identification

2

and Evaluation

[V

5. Enaacina in periodic floodine of an, lands L

in existing polders
3. wWater Nualitv
1. DPnysical state of water
2. Cnemical and biolonical states
3. tcological balance

4, wutner factors

=L

]bee explanatory notes for this form
Use the followine symbols: H-ido environmental impact, L-Little environmental

impact, M-Moderate environmental impact, H-High environmental immact, L-Unknown
environmental impact,

-



C.

G,

Atmosphere

1. Air additives

2. Air pollution

3. Hoise nollution

4, Other factors

Natural Resources

1. Diversion, altered use of water

2. Irreversible, inefficient commitments

3. Other factors
Fisning

Cul tural

1. Altering phvsical svmbols

2. Dilution of cultural traditions
3. Jther factors

Sucioeconorniic

1. Chanaes in economic/employment patterns
2. Chanaes in nopulation

3. Changes in cultural patterns

4. Otnher factors

Health

1. Chancine a natural environment
2. [liminatinc an ecosvstem element

3. Jther factors

Possible creation of vector habitats

—

L-U

L=




General

1. International impacts
2. Controversial impacts
3. Larger Program imnacts
4. Other factors

Jther possible impacts:

- 10 -

-




ANNEX F - Statutory Checklist

_ The country checklist has been completed. See the Comprehensive Human

Resource Development project paper, Project No., 677-0005., The Project
and Standard Item Checklists follow.
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6C(2) - PROJECT CHECKLIST

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

CROSS REFERENCES: 1S COUNTRY CHECKLIST UP TO DATE? IDENTIFY. HAS STANDARD ITEM CHECKLIST BEEN

REVIEWED FOR THIS PROJECT?

GENERAL CRITERIA FOR PROJECT.

1.

App. Unnumbered; FAA Sec. 653(b)

(a) Describe how Committees on Appropria- (2) FY 77funding was provided under the

tions of Senate and House have been or Foreign Disaster Assistance Act of 1974.
will be notified concerning the project; _ .
(b) 1s assistance within (Operational ®) Yes :

Year Budget) country or-international
organization allocation reported to
Congress (or not more than $1 million
over that figure plus 10%)?

FAA Sec. 611(a){1). Prior to obligation
in excess of $100,000, will there be (a) (@) Yes
engineering, financial, and other plans
necessary to carry out the assistance and (b) Yes

(b) a reasonably firm estimate of the
cost to the U.S. of the assistance?

EAA Sec. 611(a)(2). If further legis-

Tative action is required within recipient No further legislative action required.
country, what is basis for reasonable *
expectation that such action will be

completed in time to permit orderly

accomplishment of purpose of the assis-

tance?

FAA Sec. 611{b); App. Sec. 101. 1If for .
water or water-related land resource N/A (Phase One)
construction, has project met the stan- :
dards and criteria as per Memorandum of
the President dated Sept. 5, 1973
(replaces Memorandum of May 15, 1962;
see Fed. Register, Vol 38, No. 174, Part
I11, Sept. 10, 1973)?

FAA Sec. 611{e). If project is capital Yes. .‘A(&:See Anf‘ex G).
assistance (e.g., construction), and all

U.S. assistance for it will exceed

$1 million, has Mission Director certified

the country's capability effectively to

maintain and utilize the project?
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A..
. FAA Sec. 209, 619. Is project susceptible ~ Project is multilateral effort in-

ot execution as part of regional or multie _ -
lateral project? If so why 1s project not
so executed? Information-.and.conclusiom -

- whether assistance will encourage =? "7+ ¥ .

10.

. FAX Sec. 612(b); Sec. 836(h).

FUNOING - CRITERIA FOR PROJECT

regional development programs. - if. *:- o
assistance is for newly independent
country, is 1t furnished through multi-
lateral organizations’or plans to the - -
max{mm extent appropriate?

FAA Sec. 601{a); (and Sec. 201{f) for
deveiooment icans). Intormation and
conclusions wnether project will encourage
efforts of the country to: (a) increase
the flow of international trade; (b) fos-
ter private initiative and competition;-
(c} encourage development and use of
cooperatives, credit unions, and savings
and loan associations; (d} discourage
monopol istic practices; (e} improve
technical efficiency of industry, agri-
culture and commerce; and (f) strengthen
free labor unions.

FAA Sec. 601(b). Information and con-
clusion on now project will encourage
U.S. private trade and invesiment abroad
and encourage private U.S. participation
in foreign assistance programs (including
use ¢of private tracde channels and the
services of U.S. private enterprise).

Describe
$i2ps Taken to assure that, o the
raximm extent possible, the country 1s
contributing local currencies to meet
the cast of contractual and other
services, and foreign currencies owned

by the U.S. are utilized to meet the cost
of contractual and other services,

FAA Sec. 612(d). Does the U.S. own excess
foreign currency and, if so, what arrange-
nents kave been rade for its release?

1.

Develooment Assistance Project Criteria

a. FRAA Sec. 102(c); Sec. 111: Sec. 28la.
Extent wo wnicn acTivity wiil (a) erfec-
tively involve the poor in development,
by extending accass to economy at local
level, increasing labor-intensive pro-
duction, spreading investment out from
cities to small towns and rural areas;
and (b) help develop cooperatives,
especially by technical assistance, to
assist rural and urtan poor to help
themselves toward bettar 1ife, and other-
wise encourage democratic private and'
local governmental institutions?

"velving World Bank(IDA), PAC and

© .. and actual level of soclo-econcmic

- ~tiomw for possible future increased

-
-

'_-..'- . -

"dominantly rural area.

ADS, . Purther, within AID, it will-
become part of the Sahel Vevelopment
Program. R e

There are no objections to efforts
(a) -y i v) under present formof
government in Chad, and all objec-
tives are fossi _-ble, bearing 'in

mind howevér the country's poverty

development.

R . ¢ . . .-

resent state of market opportunitied
in Chad offer only limited incentives
to U.S. private trade arnd investzest,
though this project lays the fZounda-

interest in zart of U.S. private secs
tor, - "
The buwgetawy condition of Chad pre-
cludes 2 major contritutior to con-
tractual and otker services costs.

U.S. owns no excess CFA.

SRS o

= i ‘Q(
(a) This project is directly aimed

at the subsistence sector of the
economy, and will impact in a pre-

(b) Participation of local populatio;
will be encouraged _through the use
of existing traditional governing
structures, and by helping to »iin
communication channel - between

local population and centrzl ButhO=:

: = 4

rity.
W

b
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b. FAA Sec. 103, 103A, 104, 105, 106,
107. Is assistance being made available:
[¥nclude only applicable paragraph --
e.q9.,3, b, etc. -~ which corresponds to
source;of funds used. If more than one
fund source §s used for project, include
relevant paragraph for each fund source.]

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

(2) [104] for population planning or
health; {f so, extent to which
activity extends low-cost, integrated
delivery systems to provide health
and family planning services,

‘ especially to rural areas and poor;

(3) [105] for education, public admin-
istration, or human resources
development; {if so, extent to which
activity strengthens nonformal
education, makes formal education
rore relevant, especially for ryral
families and urban poor, or
strengthens maragement capability
of institutions erabling the poor to
participate in ceveloprment;

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

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

and voluntary, or regional and inter-
national developmen’), organizations;

(gé'to help alleviate energy problem;

search into, and evaluation of,
v -, 4ic development processes and
fi%3g1ques;

(d) reconstruction after natural or
ranmade disaster;

(e) for special development problem, - -

and to enable proper utilization of
earlier U.S. infrastructure, etc.,
assistance;

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

Tkis project is specifically de-
signed to increase agricultural

Production and the income of the
rural poor. The research

is directed at the needs of the

small farmer.
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(5) [107] by grants for coordinated
private effort to develop and
disseminate intermediate technologies
appropriate for developing countries.

?

c. FM Sec. 110(a); Sec. 208(2). Is the

recipient country wiiling to contribute

funds to the project, and {n what manner
has or will it provide assurances that it
will provide at least 252 of the Costs of
the program, project, or activity with

respect to wnich the assistance {s to be
furnished (or has the latter csost-sharing
requirenent been waived for a “relatively

Teast-developed® country)?

d. FAA Sec. 110(b). Will grant capital
assistance be dai1sdursed for project over
more than 3 years? If so, has justifi-
cation satisfactory to Congress been made,
and efforts for other financing? '

e. FAA"Sec. 207; Sec. 113. tent to
whicn assistance reriects appropriate
emphasis on; (1) encouraging development
of democratic, economic, political, and
social institutions; (2) salf-help in
peeting the country's food neads; (3)
jmproving availability of trained worker-
power in the country; (4) programs
designed to meet the country's health

nesds; (S) other impor:tant areas of

economic, political, and social develop-
ment, including industry; free labor
unions, ccoperatives, and Voluntary
Agencies; transportation and ccorunica-
tion; planning and public acministrations
urban develomment, and nodernization of
existing laws; or {6) integrating women
into the recipient country's national
ecchoory .

f. FAA Seec. 281(h). Describe extent to
wnicn program reccgnizes the particular
nesds, desires, oj capacities of the
people of the & ; utilizes the
country's intelleZual resources to
encourage institu=ional development:

and supports civic education and training
in skills required for effective partici-
pation in govermmental and political
processes essential to self-govermment.

-

Chad is on the UNCTAD List of least -
developed countries and therefore
eligible to request waiver of 25%
contribution.requirement.

Yes, and'jﬁstifiéation satisfactory
to-Congress will be made.

This projeét 13 designed to address :
points 1 thru'6. See project descrip-
tion in’ Pa-.&‘t ZOBQ -
- et -3 :

. - . // . !

- \-

This project is being undertalkesn at th
request of theé%ggLind it bas heen de-
termined that SCDELAC is a satisfactory
implementing agency = SODELAC willv“Tur-

ther strengthe®ed with training in
necessary skillg., Further, SODELAC
will engage in furtker training acti-
vities,
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g. FAA Sec. 201(b)(2)-(4) and -(8); Sec.
201(e); Sec. 217(a)(1)-(3) and -(8). Does
the activity give reasonabie promise of
contributing to the development: of
economic resources, or to the increase of
productive capacities and self-sustaining
economic growth; or of educational or
other institutions directed toward social
progress? Is it related to and consis-
tent with other development activities,
and will it contribute to realizable
long-range objectives? And does project
paper provide information and conclusion
on an activity's economic and technical
soundness?

h. FAA Sec. 201(b)(6); Sec. 211{a)(5), (S).
Information and conclusion on possible
effects of the assistance on U.S. economy,
with special reference to areas of sub-
stantial labor surplus, and extent to

which U.S. commodities and assistance

are furnished in a manner consistent with
improving or safequarding the U.S. balance.
of-payments position.

Develooment Assistance Project Criterija

{Loans only)

a. FAA Sec. 201(5){1). Information

and conciusion on availlability of firanc-
isg from other fres-world scurces,
including private sources within U.S.

b. FAA Sec. 201(b){2); 201(d). Infor-
mation and conclusion on (1) capacity of
the country to repay the loan, including
reasonableness of repayment prospects,
and (2) reasonableness and legality
(under laws of country and U.S.) of
lending and relending terms of the loan.

c. FAA Sec. 201(e}. If loan is not
made pursuant to a multilateral plan,
and the amount of the loan exceeds
$100,000, has country submitted to AID
an application for such funds together
with assurancas to indicate that funds
will be used in an economically and
technically sound manner?

d. FAA Sec. 201(f). Does project paper
describe how project will promote the
country's economic development taking
into account the country's human and
material resources requirements and
relationship between ultimate objectives
of the project and overall economic
development?

The primary need in Chad is to in-

|

crease food production and this pros
Ject directly addresses that need..
Agricultural development is recog- |
nized as the first step in a self-
sustaining process of economic growt
= S . RS |

!

The project will have little impact .
on the U.S. Economy and U.S. commo=- '
dities will be used to the most .prac-
tical extent possible. = .

'\s.\-l* y’ \

hl
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e. FAA Sec. 202{a). Total amount of
money under loan which is going directly
to private enterprise, is going to
intermediate credit institutions or
other borrowers for use by private
enterprise, is being used to finance
imports from private sources, or 1is
otherwise being used to finance procure-
ments from private sources?

f. FAA Sec. 620(d). 1f assistance is
for any productive enterprise which will
compete in the U.S. with U.S. enterprise,
is there an agresment by the rec{pient
country to prevent export to the U.S. of
more.than 20% of the enterprise's annual
production during the 1ife of the loan?

Project Criteria Solely for Security
Supporting Assistance

FAA Sec. 531. How will this assistance
support promote economic or political
stability?

Additjona) Criteria for-Alliance for
Proaress

[ -]
[Note: Alliance for Progress projects
should add the following two iters to a
project checklist.]

~
a. FRA Sec. 231(b)}(1), -fB). Does
assistance taxe 1nto account principles
bf the Act of Bogota and the Charter of
Punta del Este; and tc what extent will
the activity contribute to the economic
or political integration of latin
Averica?

b. FAA Sec. 251(b)(8); 251(h). For
loans, nas there been taken into account
the effort made by recipient nation to
repatriate capital invested in othery
countries by their own citizens? Itﬂ‘
loan consistent with the findings 7.
recommandations of the Inter-Amer
Comittee for the Alliance for Pro O
(now “CEPCIES,” the Permanent ExecUowi®
Cormittee of the QAS) in its annual o

review of national development activities?

NA

NA
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6C(3) - STANDARD ITEM CHECXLIST

Listed below are statutory {tems which normally will be covered r'dut‘lnely in those provisions of an
assistance agresment dealing with its implementatfon, or covered in the agreement by exclusion (as
where certain uses of funds are permittad, but other uses not).

These {tems are arranged under. the general headirgs of (A) Procurement, (B) Construction, and

(C) Other Restrictions.

A. Procurement

1. FAA Sec. 502. Are there arrangements to
permit U.5. small business to participate
equitably in the furnishing of goods and
services financed?

2. FAA Sec. 604(a). Will all commodity
procurement financed be from the U.S.
except as otherwise determined by the
President or under delegation froa him?

o

3. FAA Sec. 604{(d). If the cooperating
country discriminates against U.S.
mrine insurance companies, will agree-
cent require that marine insurance be
placed $n the U.S. on cormodities
financed?

4, FrA Ses. §02[e). 17 offshore procure-
men: of agricultural caorodity or
product 1s to be financad, is there
provision against such procurement when
the demestic price of such comrodity 1s
Tess than parity? .

§. FAA Sec. 608{a). Wil U.S. Govermment
excess personai property be utilizad
wherever practicable in lieu of the
procurement of new 1tems?

6. MMA Sec. 901(b). (a) Compliance with
recuirement tnat at least 50 per centim 1
of the gruss tonnace of cormodities
(corguted separately for dry bulk =
carriers, dry cargo liners, and tankers) 4
financed shall be transported on privatelws
owned U.S.-flag commarcial vessels to the |
extent that such vessels are available
at fair and rezsonable rates.

7. FAA Sec. 621. 1If tachnical assistance
is financed, will such assistance be fur-
nished to the fullest extent practicable
as goods and professional and other
services from private enterprise on a
comtract basis? If the facilities of
other Federal agencies will be utilized,

This project will be advertised via

AID's small business office.

Yes.

Chad does not discriminate against
U.S. Marine insurance companies.

No agricultuzal commodities will he

Drocured.’

USG excess property is not practicatle

Yes

Yes

3
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are they particularly suitable, not
competitive with private enterprise,
and made available without undue inter-
ference with domestic programs?

International Air Transport. Fair
Competitive Practices Act, 1974

If air transportation of persons or Yes
property is financed on grant basis, will

provision be made that U.S.-flag carriers

will be uytilized to the extent such

service is available?

Construction

1.

FAA Sec. 601(d). If a capital (e.g.,
constryciion) project, are engineering Yes
and professional services of U.S. firms

and their affiliates to be used to the ;

maximun extent consistent with the

national interest?

FAA Sec. 611(c). If contracts for
construction are to be financed, will
they be let on a competitive basis to
maximum extent practicable?

Yes

FAA Sec. 620{k). If far construction Yes
of proauctive enterprise, will aggregate

value of assistance to be furnished by

the U.S. not exceed $700 million?

Cther Restricions

1.

4.

FAA Sec. 201(d). I¥ dzvelcpment loan, NA
is Interest rate at lTeast &2 per ann

during grace paricd and at least 3% per

annum thereafter?

FAA Sec. 301(d). 1If fund is established XA

soiely by U.3. contributions and acminis-
tered by an international crganization,
does Corptrolier General have audit
rights?

FRA Sec. §20(h). Do arrangements Yes

ude promoting or assisting the
gn aid r-ojects or activities of
» inist-Bloc countries, contrary to

Q best interests of the U.5.?
7RA Sec. 6535(1). Is financing not per- Ye.s

mitzed to be used, without waiver, for
purchase, 'long-term Jease, or exchange
of motor vehicle manufacturﬂd cutside
the U.S. or gquaranty of such transaction?
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5. W11l arrangements preclude use of

financing:

a. FAA Sec. 114.

to pay for performance

of abortions or to motivate or coerce
persons to practice abortions?

b. FAA Sec. 620{g). to compensate

owners for expropriated nat1ona11zed

property?
c. FAA Sec. 660.

to finance police

| Y —————————
training or other law enforcement
assistance, except for narcotics

programs?

d. FAA Sec. 662.

for CIA activities?

e. Aop. Sec. 103. to pay pensions, etc.,
for m1i1tary personnel?

f. App. Sec. 1086.
° ments

g. Aop. Sec. 107.

sions of FAA Sections 209(d
(transfer to multilateral organization :

for lending).
h. App. Sec. 501.

to pay U.N. assess-

to carry out.provi-
{ and 251(h)?

to be used for

publicity or propacanda purposes
within U.S. not authorized by Congress?
3

L

Yes

Yes

Yes

Yes
Yes

Yes

Yes

Yes

R

J— ——
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Annex G

LAKE CHAD IRRIGATED AGRICULTURE, PROJECT 677-0001.

611 E CERTIFICATION

I, John A. Lundgren, principal AID Officer in the Republic of
Chad, do hereby certify that in my judgment the Republic of
Chad through its representative, SODEILAC, will have the
financial capability and the human resource capability to
implement, maintain, and utilize effectively subject project.
This certification takes into consideration the requirements
placed on the Republic of Chad to maintain and utilize other
projects previously financed or assisted by the United States.

This judgment is based on the fact that (1) the Government of
Chad has given a high priority to the production of food as an
essential element of its development plan; and (2) past

performance in maintaining and utilizing assistance provided

. %///// )

John A’, Lundgren
Country Development Officer
N'Djamena.
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Annex H. Synthesis of Requests for Lake Chad Irrigation
Project

The genesis of this project is long and complicated
and began in 1975 as the World Bank was putting together
its project and requested the involvement of AID for
specific activities. A detailed history of the evolution
of AID's involvement through September 1976 is contained
in a 45 page CDO document. Since that time the relevant
document is a letter from SODELAC to the CDO (dated

Pebruary 28, 1977 see attached copy) requesting AID financing
for three activities:

1) Agronomic Research at Matafo

- 2) Development of SODELAC's infrastructure
maintenance

3) The construction and development of a polder

After reviewing the above request, and after taking into
consideration prior AID commitment to the GOC, ¥world Bank
and AID's priorities including those articulated by AID/W,
the design of the present project was finally settled upon.
At a meeting on April 7, 1977 attended by John A. Lundgren
(CD0/N'Djamena), Kamougue Guidingar (President Director
General of SODZLAC) and working level rerresentatives
#-om boih organizaiiors, the following outline was agreed
upon:

1. Polder LUevelooment

2. Develovment of SODELAC as a rezional develooment
institution

a) Management study

b) Equipping and operating a2 mobile maintenance
brigade '

¢) ZYarticipant Training

B 3. Research

a) Agronomic research at Matafo Research
Station

b) Land and water use in the polders
¢) Low=-lift pump research
d) ©Socioeconomic research and the definition of

small-scale local activities which complement
the development of polders themselves.
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4., BEHealth Activities

a) Epidemiological Survey
b) Health services support

The PP reflects this agreement and contains all of the
above comporents.



SODELAC A R

SOCIETE DE DEVELOPPEMENT DU LAC
PROJET D'AMENAGEMENT DES POLDERS

N'DJALEIA, le 7%

N/Ré: PAPL 08 /11

\
SODELAC : Société anonyme au capital de 179.660.000 F CFA (a)
Siége Social : N'Djaména - Boite posiale 782 - Téléphone 3503

LE PREISIDLIIT DIRLCTEUR S04 L
A
MROUSILUR LU CIEF LU BURSALY DEZ L'U0~ID

Attention .l. LCRRIS)

N'DJALINTA

Jionsieuxr,

J'ai pris connaissance, en m€me temps que les servicen du Suseau

du Projet, des intexntions de 1'USAID manifestées dans la2 minute du -zonart Sé-
néz2l cul est destizé atx izsiances supérises de volire orgonisme & Hazzizler.

) Je suis %crzhé et izmgressiorné par lleffort imperiani cue vous
avez l'iztention de fourzir cour le dévelopremert de la SCIELAC et du lac. Je
vous ex rexercie profordement, Ceperncz=t, les soucis et besoins de lz 30DZLaC,
2 l'heure acztuelle, sont tels gu'il seraii tres sounaitzble de reéquilitrer le
volime total de voire aicde de fére phase (envizon 1.415 millicns de F CFA) zu-
tour de trecis grands axes ¢

%
1

— Recherche zgronomigue & HATAFO
- Infrasiruciure régionale (route, barrages)
- Améragement d!mn rolder moderme en totalit

Le volume total du firancement de 1ere phzce egti en effot guflii-
sant pour mener 3 bien ces trois acticns pendant wme période de irois ars,

1) Recherche azrorcmicue 3 [IATAF0,

C'est depuls l'origine, sur ce point gue voire participaition étai-
demandée. Nots avons transmis sous la signature de il, le ilinistre de l'agTicult:
re par wme letire adressée i M. l'dmbassadeur, (13 / 12 / 1976) wm proj-t de tu-
dget s'élevant & 201.230.0C0 F CFA. Dans ces conditions, la somme d'environ
830 milliozns cud esi prevue dans le repport minute me parzit surzbondante. 33

.
4
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l'on y 2djoint unc cersizin? e L TANSEL D QR G L33
SODELuC et imprdvus, un toic E 2.0 Be nazefs :o:&:;r'“b_-.

Cette somme correccneonz d' eilicurs 3 A e lz r=rti*1:2tloﬁ de 1'.0ALID
elle qu' e av €td prevue au seir ZEoun n Y ANy (T CRn o
telle qu'elle avait étd vrzvue a ein du :;:r ement IDL/T. C
A/ en date « cto i DL HAE 3 =, lows pouvers ratirat A % oaa
IDA/ en date du 16 Octolre 1576 ..° 752 a D P B
point 1'anpui de 1'CR3TOn & la station de .LATAI'C cour la res.:rche pedniogigur:
(45 millions au mazimud}.

2) Infrestruciure recionale (u:r*eu,,routc... eic

~—

La SCDLELAC a ~v1demm““t une vecaiioan peur 1o ddvelonpomeound do

l enscmble de la Prefecture du Lac. Dexns c2 c2dre, 1l'érnuincment d'ure unié md—
canisée charrée d'amiliorer 1'infroziructurnt enzistanie (k-rossez, rowrte) dcuz—
reit un r8le importents &lle pormettrait do Lrcaner & Dok, Iz Jgusvicn io oile
dévelorperent.

- -~ o . 5 B v ek By i Coor, ¢
Ll o cenandbi R Sn Bash dinailia e fany EienaRaeis g e e efiiea o el -
»

reit b OTAROCOCEE P 0T selicn BRe=15 ¢

3) Aménazement d'un volder mcrierne oric de Bol

Le religuat de la somme prevusz en premiére nhase (enwvircn 970
millions)est suffisant pour amenager un polder moderme de l'ordre de ZCC 3 1CCO
hectares. En concentrant ainsi son effort plutét quitm intervenant var de multi-
ples sous projets dispersés (Low lift lump, recherche kydrologique,etc),
1'USAID renforccrait la cazpacité de production conirdlée cue la SODLLAC est en
trzin de meittre cn place avec les polders de GUINII, BLRIL et vraisemblaclement
MAIDI. Vous cavez en effet gque 1l'avenir de la SODLELAC et du Lac se smMmuve dans
1l'avgnentction massive de production que permettent les rolders modernes

——brwd @

Zens dps delais oPeg trefa, les - semricce éun Turest Su Frafex,
sent ezimesare ds wors CoZmruicuer Ie adrailrdu Sofy de lldpéracioz d'zzdri-e-
ment et d'ef ectuer las' i cecopnzigsancesiipermesitasc 8o cigisyr Tes surSaces 3

eur

J'espere gque ces prcpositions vous agriront. Les services du Zu-~
reau du rrojet se tiennent & votire dispssition pour toutes informations supnlé-—
mentaires que vous soukaliicriesz.

onfin un certain nombre des projcis enviscgds dans voire rapport

nute pour la plizse I, pourrait Sire avantiageusement reports en przse II.
(L'etude de ;eorganlsaulon, par exemvple, sera plus wiile lorsgue le rrcoléme
de la fusion et de la redistiribution des activiids de la SCDELAC ze poserte &
1'heure actuelle, la gestion de la SODCLAC igcnce est relativemen: simple et rne
pose pas de problémes particuliers, Celle du Frojet ID4 est-faitz zelon les ro-
g£les ccamerciales en vigueur. D'ajilleurs, cec dewux gestions bénéfizieront en

1677 d"wme mission dtaudit par un expers—comniable azrré4 par la 31XD),.

JiE wonus nemgrole engarce aiftle foif enw. vonm sric-idlesseer orssEuis

- v g

=y

llassurance de ma perfaite ccnsidération,

GUIDI..GARS/
s, S

e Tl
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aEST AV ALABLE OO
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ANNEX T

Request for Waiver FAA Section 110(a)

25% Host Country Contribution

As described in the body of the PP, this project is designed to
provide complementary, supportive inputs to certain already
initiated efforts to develop improved irrigated agriculture
practices in the Bol Polders area of Lake Chad, and to establish
the feasibility of a full scale irrigated agriculture production
program for Phase 11 funding review. Given the multi-donor in-
volvement in the irrigated agriculture experiments in the Bol
area, total investment in polder development over the life of
the Phase I activity is substantial, approaching $16 million.

As proposed in the PP for Phase I, AID financing would be $2,755,000
with Covernment of Chad's contribution $L400,000. Thus, the total
direct contributions for Phase I amount to $3,155,000 with the
Government of Chad's (GOC's) contribution representing about 13%

of the total, and composed exclusively of local currency.

The AID financing will principally cover foreign exchange costs

of technical assistance and commodities, and operating costs of the
expanded activities of SODELAC's infrastructure maintenance, and
agricultural research units. The GOC contribution will cover
personnel expenses for existing personnel to be assigned to the
proJject.,

While at the present time the GOC is unable to assume a larger share
of total project costs, the project has been designed so that, if
successful, the principal implementing unit - SODELAC - would generate
revenues on an increasing basis over time from the provision of
development services to project participants. Those revenues would
absorb an increasing share of SODELAC's costs of operation as AID
assistance is terminated. Therefore, the GOC contribution will be

an increasing one with an objective of assuming a proportionately
larger share of project costs.

The Mission believes a waiver of the Section 110(a) provision is
justified in this case on the following grounds:

1. Country Commitment. The GOC has repeatedly noted the high
priority it assigns to efforts to develop the agricultural pro-
duction potential of the Lake Chad litoral and waters in order to
increase national food production self-sufficiency and to improve

the incomes and standard of living of the area's small farmers.

The GOC has demonstrated this commitment by maintaining a firm level
of financial support to SODELAC, the unit responsible for development
of the area, in spite of many other competing internal demands for
shares of its limited resources. GOC support to the project, within
the means available to it, is substantial.

W
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2. Financial Constraint. Chad, one of the Sahelian countries on
the UNCTAD list of relatively less developed countries (RLDC), has
a very limited financial resource base which has not yet recovered
from the effects of the recent severe Sahel drought. Chad's de-
velopment needs are large and can only be met by substantial
foreign donor support of the major element of development project
costs. Chad's balance of payments situation is critical and not
" expected to improve significantly in the short run. Government
budgetary resources are fully committed with limited potential for

significant increases in internal resource availabilities in the
short term.

3. Nature of the Project. As described above, the GOC through

SODELAC will be assuming a larger share of certain project operating

costs over time. . Withholding approval of the project until a 25%
contribution might be possible would be counterproductive as the
clements of the project have been designed to produce benefits for
the area's target group to increase production and productivity and
thereby the ability to pay increasing shares of the costs of such
services. Therefore, the sooner the project is undertaken, the
earlier the area and its population will be progressing towards
self-sufficiency.

~5



Annex J

ILLUSTRATIVE SCOPE OF MORK FOR ALTERNATIVES
AND ENGINEERING ANALYSIS,
SOCIN-ECONOMIC ANALYSIS,
AND ENVIRONMENTAL ASSESSMENT OF
THE LAKE CHAD IRRIGATED AGRICULTURAL PROJECT PHASE 11

I. Introduction:

This project proposes to develop additional irricated aoricul tural
production in or near polder formations of the S0l area of Lake Chad
usinc modern and/or improved traditional irrigation and drairage
techrinues. Two polders ( 1200 ha. ) are under development with IDA-FAC
financina, Crops being raised in the area on drv land are millet and
orass; the existing, traditional wadis and polders nroduce millet,
wheat, corn, and veartahles principally, The IDA-FAC polders w111 produce
wieat and cotton princinally. Project obiectives include bringing to the
area's aaricultural practices the advantaces of protection aocainst
periodic drounhts and uncertain aroundvater levels that are harmful
to soils and crors, and multiple cropnina, If a cost-effective, modern
irriocation project is successful, renlication over an area of more
than 100,000 ha. is potentiallv feasible,

This project is part of AID's develorment strateoy in the Sahel to
develop available water resources, Tne kxecutive Cormittee for Project
Peview ( ECPR ) of the Africa Bureau in AID/YW found three areas needed
further study and clarification Lefore a Fhase II prorosal could be
revieded for approval: viz,, engineering, social soundness, and environmental
impact., These studies are considered part of Phase I of the project
and the studies rust satisfactorily answer outstanding issues identified
below,

II. Ubjectives:

A. Alternatives and Cost-Effectiveness Analvsis -- Encineerinc Design
Appropriateness:

1. Desicn alternatives for an irricated aaricul ture project
should be reviewed to determine the lowest cost, rmost effective alternative
considerina protection of ecology, manacement and maintenance, and
productivity,

2, Verification must be made that desians are adequate.

3. Cost estimates must he reviewed to verifv satisfaction of
requirements of 611 (a) of FAA,
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4, Hivdroloqical data snould be reviewed to assure supply
of water and safety from floodina,

5. - Determination must be made that maintenance reguirements are
adequately provided for,

8. Socio-Economic Studv:

1. Update socioloaical-anthropological appraisal to determine
human and cul tural constraints to proposed project's success, and to
design measures to be used to overcome such constraints,

2. Review relationship with costs which will be reviewed as
per para /A and settlement costs,and possibility of benefits beinq
reduced bv sociological or settlement related expenses or problems,

3. Analyse availability of education and health services.

4, Determine full scope of benefits of project, multiplier
effects, including industrfﬁization, transportation, etc.

C. Environmental Assessment:

1. The environmental effects on the area caused by construction
and increased population will be siagnificant. ‘'hat i1l be the adverse

and beneficial effects? A11 polders ,old and new, will be examined, as will pre=
road maintenance activities, ..

2. Effects of return seepane water on lake waters ( and on fishing )
must be determined:

a. resultinc from farming methods (e.gs, use of fert./chemicals)
b. resulting from population increases and concentrations

3. Impact of soil and water use methods or:

a, salting /alkalinization
h. health hazards

4, Health data in the project area and pericheral areas must be
collected and assermbled to determine:

a, the magnitude of present tropical disease problems with
particular attention to malaria and shistosoniiasis;

b. the magnitude of pnresent diseaces caused hy poor sanitation
standards;

_ ~ €. the nature and extent of public health services presently
operating in the project area; '

d. the nature of preventive medicine and sanitation infra-
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structure presently in place includinc methods, types, prevalence of and

uses of household water supply, human waste disposal, and solid waste
disposal;

e. water quality and vector habitats in the project area;

f. social habits and attitudes among villaaers in the project
area relating to nealth and sanitation,

The assessment must propose and evaluate options for alleviating any
potentially adverse environmental impact of the proposed project on
public health. This analysis should include consideration of:

1. Investment and recurrino cost, takina into account the potential
effect of such costs on the overall viability of project design;

2. Institutional support required durinc and after AID participation
in the project and its capacity and willinaness to provide this support;

3, Likelihood of change in villagers' perceptions and attitudes
in their health and sanitation practices, and extent of cooperation called
for on their part;

4, Replicability of project design in other areas where irriaated
development is contemplated.

Furnish recommendations concerning:

1. uhether the overall project may proceed in a manner which will
not adversely affect nealth conditions, if so;

2. which of the health comporent design ontions identified is
the most technically, financially and socially feasible and should be
adopted, and provide project design for that option.

3. HMeans of nionitorinc and evaluating the environmental impact
of the proposed project on pudlic nealth durinc implementation and expansion
phases of the project.

III. Report Content

The report should determine the major areas of environmental impact
likely to result from the recommended Phase Il activity and team members

should_interre]ate their analyses, conclusions, and recommendations so as
to arrive at an integrated report,

N
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The analysis should consider the positive and necative effects, the
primary and secondarv consequences and the long and snort term effects
of the activitv; alternatives, including "no activitv" should be considered
qiven benefits, costs and risks of alternatives, Adverse environmental
effects that can not be avoided should be considered and responded to by

positive correction measures to be taken and weiched against benefits
that will result,

Considerations should inciude but not be limited to: (a) resource
linkaaes, e.0, relationship to national resources, (b) physical aspects,
effect~ on neoaravhic location ( Sahel ), (c) socio-economic aspects, e.qg.
effects on cul tural relationships, traditions and values, etc,, {d) public
health aspects, e.q. effects on nealth, sanitation, etc., (e) economic costs

and benefits, (f) adverse effects versus benefits, and (g) short-term versus
lona-term benefits,

IV, Scope of “ork

The contract team will work closelv with and/or coordinate with officials
of AlD/Vashincton, CDO/Chad, SODELAC, JRSTOM, and GIC,

The team will evaluate the followina:

A. [Lnoineerina Analysis:

1. Design alternatives for the proposed project will be analysed for;

a. safety of desicn,

b. protection of ecoloav and environment,

c. cost effectiveness,

d. soundness of desicn adaptabilitv related to prior
experience in the area,

e. nroblems of maintenance and manacement of water
distrihution to farmers,

f. efficiencv of water use - losses in distribution, etc.

B. Socio-Cultural, Socio-Fconomic Feasibilitv

1. This area of analysis has three distinct but related asnects:

a. to determine the compatibilitv of the project sith the
socio-cultural environment in which it is to be introduced;

b, to assess the likelihood that newv practices or institutions

introduced amonc tne initial project target population will be diffused
amonec other aroups;

c. To assess the social impact or distrihution of benefits
and burdens amona different crouns, both within the initial project
population and beyond,
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2. Nssess Socio-cultural feasibilitv takina into account values,
beliefs, social structure, allocation of time, motivation and organization
of the tarnet aroup,.

a, dJevelon "minimum participator profiles" of the potential
target qroup participant, Identify those who will not participate and
any who will be adversely affected.

b. Identify social, political and/or religious obstacles to
project implementation,

- C. Determine preferred methods for communicating with potential
and actual project participants, Design communication strateqy,
mechanism and define content of communications,

3. Assess the Potential of the Project or Important Individual
Elements of it for Replication by Other Members of the Taraet Group.

4, Social Consequences and Benefit Incidence

a, Nssess the distribution of berefits and burdens produced
by the project considerina, e.a,, access to resources and opportunities
(viz., land, capital, credit, education, markets, etc.); emplovment
generated (and the ahility of the taract aroup to respond to new require-
ments of new aqricultural practices); disnlacement, migration and
"urbanization" effects; chances in power and participation,

(For more complete definition of these terms, AID Handbook 3 (Project
Assistance) appendix 5A -Social Soundness Analvsis- should be consulted).

C. FPhysical Environment

1. Non-renewable natural resources related to the project areas.
2. Dther natural resources

a. Usinn data available, determine present environmental
conditions in the basin, Tihis determination should include, but not be
limited to, tne following areas:

(1) Identifv by type and estimate the population of the
various wildlife species in the area. Hote especially if anv of these
animals are on the international or local endangered species lists;

(2) Identifv the major plant species in the project area.
Nlote any plants, or plant diseases wn1cq could be a threat to expanded
aaricul ture within the area.

(3) Identify propesed sites to be used for dike fill material
and road maintenance-grading materials. Assess adequacy of environmental
protection measures proposed to control exploitation of these materials,
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(Q) Locate and analvse the existing fishine in project
areas and determine the extent of the fishing industry within these areas.

b. Determination of effects of an irrigated project proposal.

(1) Consider effects on public health, surface and
groundwater, fishina, natural resources, etc., resultino from water and
land use.

(2) ‘therever water supply systems are to be established,
ensure that the impacts resultinn to these areas are studied, This would
concern healtn maintenance problems and costs, and replicability,

c. Prepare auidelines and terms of reference for proposed
rroject to:

(1) Ensure that wherever nesticides, fertilizers, or other
aaricultural chericals are proposed, the potential environmental impacts
of these chemicals resultina from direct application and runoff are
analvzed,

(2) Prepare proposals for minimizine possible adverse
pubTic health, and environmental effects of, irrication and settlement.

(3) Ensure project is ecologicallv sound. Terms of

reference for the nroject should consider cropninn, so0il use, drainace,
health, etc.

D, Human Lnvironment

1. Public liealth

a. Collect and orcanize all data pertaining to public
health in the 3ol polders area; tnis is to be presented on an area basis
(dunes, villaae, nolder, etc,)

(1) Tabulate communicable disease statistics with emphasis
on vector borne and aariculturallv related diseases such as schistosomiasis,
nalaria, trvpanosomiasis, onchocerciasis, dracontiasis, hookworm and
other intestinal parasitic infections.

(2) Present and pronose public health and preventive
medicine infrastructure includina methodoloaies.

(3) Fresent types, prevalence of and uses of domestic
water supply, human waste disposal and solid waste (refuse).

(4) Collect, chart and present data on chemical and
bacteriolocical water quality of tne area.
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b. Through intervies, secondary data reviev and ohservations
assess the present aovernmental institutional capabilities in public
health and communicable disease control proagrams,

(1) Make detailed assessiments of capabilities for the
control and prevention of the further dissemination of malaria,
schistosomiasis and other vector borne diseases,

(2) Recormend areas of institutional chance of additions
which would improve existing procorams.

c. Based on the data analysis and observations make
reconnmendations on the following:

(1) Possible or potential modifications of the project or
de]eter1ous effects which the project may produce, in the areas of
. public health,

(2) Possible or potential institutional medifications that
may be required to nonitor, lessen and/or elimrinate deleterious oublic
heal tn hazards which wmay result from or bhe increased due to project
activities.

E. Animal Health

Data on animal nealth is to be collected and oraanized in a
manner similar to that cited above for human health., Special attentior is
to be niven to data on typanosomiasis, Recommendations as outlined in
item c. above are to be made for this area of studv.

V. Tlersonnel and ‘“anpower Reguirements

1. (1) Civil/Environmental Lnoineer-team 1eader, 03 days
knowledgeable and experienced in studvinag integrated/comnlex
ecosvstems, public “ealth, and aoricultural development nractices.

2. (1) Hydrolocist/ceoloaist 39 days
3. (1) Aquatic Biologist/chemist 37 davs
4, (1) Entomolocist/lcologist £7 davs
5. (2) Epidemioloaist/Public Health Snecialist each  f~) days

(should include animal diseases)

6. Raronoriist/soils specialist 31 davs

7. (1) Sociolooist/Anthropologist should have €7 davs
experience in rural/tribal societies and abilitv to
perform demographic analvses
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Sanitarv Encineer 30 davs
later Resource (Civil) engineer 39 davs
Lconomist (Agricul tural development specialist) €7 days
TOTAL 18 nerson montns

Field efforts in this studv are estimated to reguire NTE of two (2)
Final report 10 davs after initiation of studv,

Cost Lstimate - 18 person months

25 work days/month averace

$185/day averacge

e aamatrlio—
18 x 25 x $185 83,250
+ 75%

Per diem - 18 x 30 x 50 27,009

Travel - 10 x 17 (International, US) 17,000

10 x 200 (In country) 2,000

Excess Bacraae 1,000

Sub-total 30,250

Other Direct Costs

bPhysicals = 17 x 59 50N
Passports, visas, shots - 19 x 50 50
Telephone, etc. 1,009
Report reproduction, secretarial, etc. 10,000
“orkmans' compensation, insurance, etc. 20% 16,659
Sub-total 28, £50
Grand Total 158,960

Rounded to $160,000



YI. Briefings and Feports

A. Prior to departure for Chad, the entire contract team will

assemble in Washington D.C, for one day briefinc by AID/" Africa Bureau
and SER/ENGR Personnel,

. Routine, periodic progress reports will not be required, Reports
of any siqgnificant findings, problems, serious delavs, or unforseen
circumstances wnich may seriously hinder or effect the outcome of tne
team's activities or of the total project must be revorted to the responsible
AID offices/bureaus when and if they occur,

C. FPrior to departure from Chad, the contract team will brief
CDO/Chad and others designated, such as SODELAC, and present a draft of
field findinos for revier and comments.

D. dithin 10 davs after return to tne U.S. the team leader will acain
qo to Yasninaton for debriefing by Africa Bureau and SER/ENGR personnel and
present a draft of the final report fcr comments,

E. A final report snall be prepared ard subriitted no later than thirty
(30) davs after completion of field work in Chad. This report shall contain
all findinqgs, pertinent data, recormendations and nroject designs reouired,
The draft report is to be in a format conforming to sections 1537.7 and
1500.8 of the Council on Environmental Quality Guidelines described in the
Code of Federal Reculations, Title 40, Chaper V, PFart 1500 (38 Fed.

Rea, 2N550-20562, Aucust 1, 1973) and conforming to procedures set
forth in AID reaulation 16 as published in tihe Federal Register,
Vo, 41, Ho, 127, dednesdav, June 39, 197€,

The final report is to be submitted to AID/Y within twenty (20) davs
after the Contractor is debriefed and receives comrients on modifications
of the final report. The final report is to de prepared in a format which
mav be presented to and accepted bv the Ccuncil of Environmental Quality.
The final report shall incorporate all data, maps, findinas, recommendations
and project desian resultina from the team effort, as well as AID
review comments and/or modifications of the draft report. Twentv-five (25)
copies of the final report shall be submitted to AFR/DR and five (5)
copies submitted to SER/LIICR,



ANNEX K

Health Conditions

An April 1977 study reported on the present and anticipated health
conditions in the polders:

Health Services

The Lac prefecture is served by a medical center in Bol and 6
dispensaries in the other main villages. At thepresent time, the
medical center cap usually manage to treat the sick of the polder
region who come to seek care, in spite of the disrepair of its
building, the lack of basic equipment, the insufficient numbers

of personnel and preventive health services, and chronic shortages
of medicines and supplies. However, the influx of immigrents into
Bol and the polders surrounding it will exacerbate these deficiencies
and could seriously disrup services. What has been suggested

is (1) the extension of health service into the polders area,

(2) the strengthening of referral links between Bol and its
dispensaries and Bol and N'Djamena, (3) a sizeable increase in
health education and other preventive programs, (4) the re-
equipment 2nd repair of the health facilities end (5) the assign-
zent of an a2dditiozal lzboratory tecknician zrnd rharmacy assistant
to tkhe zedical center.

Environzental Sanitation

The towns and villages of the area are generally built on the sand
dunes surrounding the polders. The hot sand dumes, which act as
patural filters and neutralize the potential danger of the defecatiom
areas outside of the villages, are one of the main reasons for the
generally satisfactory sanitation conditions of the area. The second
reason is the presence of sealed, small-bore wells which have been
installed by the Peace Corps with AID drought relief funds. The wells
have lessened the incidence of gestro-intestinal illmess and provide
an alternmative water source to schistosomiasis infested ponds and
ditches. Environmental sanitation problems will begin to develop as
immigration into the area, and especially Bol, overloads the present
simple sanitation system.

Malaria

In spite of reports of malaria symptoms, only 4 Anopheles mosquitoes

. were collected during the 2 week study period. The paucity of vector
mosquitoes was expected because the study took place at the end of the
dry season. Anovheles larvae were mainly found in the puddles in the
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adobe brick quarries at the edge of Bol rather than in the Lake. This
observation leads to a conclusion that the increasing urbanization of
Bol and the consequent demand for housing material may aggravate the
malaria problem. Final conclusions will be made following the 2
subsequent visits by a malariologist.

Schistosomiasis

The schistosomiasis part of the study resulted in some unexpected
findings which will be verified during the 2 subsequent visits by a
malacologist. Instead of a very high level of schistosomiasis
endemicity and a profusion of vector smails in the Lake, a very
different situation was found. Preliminary findings based on a sample
survey indicate that schistosomiasis is primarily a problem of villages
which use the over-grown polder drainage ditches for their water needs,
bathing areas, and swimming holes. Approximately 35% of a sample of
boys from polder villages had positive urine specimens in contrast

to about 167 of similar specimens from two island villages. 1In
addition, the typical vector smail for urinary schistosomiasis was

not found during the study visit and an examination of another snail
variety, which occasionally serves as a vector, has not yet produced
any evidence of infection. The first task in schistosomiasis control
then should be the cleaning of the old drainage ditches and proper
construction of the new project and World Bank drainage canals.
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