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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
th'O' 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
for contract services,
cBmmodities, 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 II to be determined.)

$2,755,000
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LIST OF ACRONYMS USED IN THIS PROJECT PAPER AND THEIR
DEFINITIONS

CDO Country Development Office/Country Development Officer

CFA Communaute Financiere d'Afrique

CIMMYT Centro Internacional de Mejoramiento del Mais y del Trigo

FAC Fonds d'Aide et de Cooperation

FED Fonds Europeen de Developpement

IBRD International Bank for Reconstruction and Development

IDA International Development Association

IITA International Institute of Tropical Agriculture

IRCT Institut de Recherches du Coton et des Textiles

PCV Peace Corps Volunteer

REDSO Regional Economic Development Services Office

SCET Societe Centrale d'Equipement du Territoire

BADEA Banque Arabe de Developpement Economique de l'Afrique

lmAID United states Agency for International :evelopment

GOC Government of Chad

ORSTOM L'Office de la Reserche Scientifique et Tec~ique Outre Mer

CMPA Cooperative for Dairy Production

SONASUT Sugar Cane Production Organization

META Firm Specializaing in Engineering

SEMABLE Organization for Developing Wheat Froduction

PVC Polychlorine de Vinyle
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Description of the Pr01ect:

Introduction:

The eastern shores of Lake Ch~. 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 haveayroduced sustained high yields with little fertili­
zation. -

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 resear7h for cereals at the Matafo Agricultural
Research Station. ~ This station is operated by SODELAC and
located on one of the polders being developed by the World Bank
project. {Guini). The USAID ··ilIsa apedto considerundert~akin8.
a limited epidemiological study of the area to determine the
extent to which schistosomiasis and other diseases affect .the

af The terms "polder" and "empoldered areas" are used interchangeably.
~f 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.
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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 (GOG) 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;
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(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 agriaulture 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. Phase
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 SODELAC as a regional
institution:

(a) Management study
(b) Equipping and operating a mobiremaintenance brigade
(c) 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) Socia-economic research

3. Health Activities

(a) Epidemiological survey
(b) Health services support
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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 Bo1 Area of Lake 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. In 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.

,
.'

'jl
, .
~:
i
j
~
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The maintenance activity has a ver,:,' low relative cost. It
will be operated by Ci1adians with the advice of t"tlO Peace Corps
vol W1teers • :::ngineers from HEDSO have Liane requis i te 6llA
certification and will help monitor the activity. The AID
support will cover the purchase of machinery and costs for
personnel and operations during the life of this project.
Subsequently, ;,ODrLAC will take over fiscal responsibility for
the maintenance functions.

(c) Participant TraininG: Short-term training in specialized areas
of administration and accounting to strengthen SODFLAC's
administrative and financial nanagement capacities are con­
templated. Also, traininG for ~·latafo research station personnel
will be arranged at the IITA in Ibadan, and at the LCBC agri­
cultural school in r:orthern Higeria.

II. ilcs earch

:3ince l'HO. :")QDLLAC has engae;ed in agricultural research at Matafo.
3ix kilometers from Rol. Research concentrated on the choice
of appro!\riatc w:1eR.t and cotton varieties and production practices
for the e.mroldcred areas. 7'1e Matafo station is to be strer;gthened
under the pro,iect oJ the provision of expatriate research personnel,
11)C'1..l 3taff trairini<;, and a building program. Ii.. I.n. i-lOuld finance
:l1l reSCrlrCt1 ·.... ith the exception of cotton cornT'on nts, '."hich will
;,(~ financcu '.Jv FAC and IDA.

:~(:search efforts under the proposed project ;..rill address problems
for i. rr i!~ated a[~r i cul ture in the polder areas. '.::'":1 e principal
cnlp'1ases for res earch will be the development of:

J. inforr.li1.tior.:llld techniques for soil and ;.,ater ma!1af~ement;

')
r • f'conomic production packae:es for farr.: enter!"rises incorporating

ir.1rroveu t,ccnnoloQ';

-3. farrr. nli1.na[.f'l"::cnt nrof,rruns i1.r.d pol ic:r recomr::enjat ion for
i llCre8.S ini irricated I1.rricul tural I"roduction ',: i HI special
ilt~;c:r,tj()r. to ;;ociolo!~ical &.'1d econorr.ic conJiQE:rations.
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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
epidemiological 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 pxnject.

- 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 CDC and are in line
with the USAID health strategie$ 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. Sociological 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 ydeld 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 to defray all or substantial portions of its operating
budget, given the GOC's limited financial resources. In the Lake
Chad area SODELAC is 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 SODELAC - 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 replicabi1ity.

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 l~hose

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 sm~ll 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 is 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 SODELAC-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.
the shores of Lake
uncovered by water
the water level in
yield potential.)

(Note: the wadis are encircled areas along
Chad which are alternately covered and
seeping from the water table as influenced by
Lake Chad. Water soils also show high-

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 a1term tive 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
estim~ted 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 empo1dered 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.Soc
(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 r~in falls
in the months of July and August. The evapo-transpiration rate is
about 2lS0mm 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 wheat from tne Hol 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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I. B. 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:

1. 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.

2. Through the provision of Phase I assistance, SODELAC 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.

3. 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.

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

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

7. 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 be1ieve$the 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.

I. E. Project Issues

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

1. Phase I. SODELAC as a Development Institution. As discussed
in greater detail in Appendix C, SODELAC is a financially fragile
development institution, which reflects the financial situation
of the Goverrunent of Chad. The importance the Government
attaches to SODELAC as an instrument for development is evidenced
by its 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. In view of
the tasks ahead, can SODELAC's capabilities be sufficiently
strengthened through the technical assistance contemp~ted to
enable it to take on the Phase II activities subsequently, and can
SODELAC 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 p~lems an important
component of the;management study will includeAaccounting 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.

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

Probably the most troublesome issues which SODELAC will face
are those relating to polder settlement. SODELAC will have to
~~ke arrangements for leasing the land to settlers under conditions
w~ich 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 com~n law (or its equivalentf To assist
SODELAC in the process Phase I assistance includes a socio-
economis~ 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 lTcontrol" ofproduction on the polders. The proj ect
seeks to avoid the possibility of converting the polders into
communes or giant share-cropper plots. Under the present approach,
SODELAC will provide subsidies for some crops, but, prices can
change. Will SODELAC 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-Iogical 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.



- 19 -

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 studie4 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
m~intained itself at a stable height (281.50; 282.50), the
lakeshore population was able to build a number of da~. 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. Their 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 the 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 (Bo1 Berim No.2,
Baga Sola), or even 250 meters (Bo1 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 dry land 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 mar1er, the closest to
the highest level reached in a century. 1 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 Prqgram, _3/
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 embmkment) in the Bo1 subprefectures.

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

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

1/ 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 1/
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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4. Special Studies

a. Technical Review
b. Environmental Assessment
c. Sociological - resettlement

Phase Two

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

Phase One

1. Strengthening of SODELAC 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 puray
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
se~jices, costs of maintaining the channel from the capital
to Bo1, 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
m~nagement.

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
workp1an for accomplishing the major steps in the re­
organization.

b. Bquipping and operating a mobi~maintenance brigade:

Bo1 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 Kanem. It is certain
to become a regional development pole and a center for
economic and commercial activity north of the capital.
It has transportation links to the capital and Nigeria.
SODELAC, 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 AlP 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 empo1dered 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
~~intenance 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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c. r:artici_pant Training

In order to provide short-term out of country training for
Qladian personnel, ~60,DOO have been included in the uroject
to supplement on the job or in-co~~try traininf,. It is
expected that problem specific training will mostly take
place in A.frican francophone countries. Training in :J!exico
(at the international corn/wheat center) will be done as the
re~earch requirements of the station are more clearly defined.
At this time longer tern degree traininG does not seem
ap~rorriate, but may become a follow on activity in future
proC;r 1ulls.

Hesearch

a. Purpose

The development of SODELAC's research station capabilities at
;·1atafo is central to the development of any irrigated agriculture
product ion projects in the wadis or polder areas. The AID­
financed research component will assist and enable SODELAC
to develon and provide on a current basis, a scientific under­
standing of the physical, biological, economic and sociological
rrocesses involved in irrieated agriculture in the pro.~ect

aren, anJ to devise solutions to identified constraints
inhibitin[, project purpose and goal achi,cvement. The profre.rr.
will dcvelor and implement adaptive research in soil-water
r.lanar-cment, f!1.rm manar,ement, economic and technological
f~rr.l entr.rrrise production ~ackages and sociolo~ical design
of production rro[rnns. P.esearch experience from past local
efforts ~ill UP drawn upon as will information and experience
availaLJle frOM international research stations SUC:1 as IITA,
Cl.UYT and IRrU. Least-cost soil--..rater ar,a farIT. manar;ement
s~stem8 will be developed. Farm enterprise rroQuction packaf,es
will be dC3ie;ned for the management capa'oilities of 2hadian
smll.ll farmers ar:.d to attract them to participate ir. the rrogram.

Rcscarc~ ~ill focus on the followinc specific areas:

-,luter :,ources and IT.car:.s of del i ver.r (i. e., joth la}:e .;ater
and '..r;ttcr d.r3.'..rn fror. shallow wells will be compared);

,;rli ini t:r and alr;alinit.'T control (soils under irrigation ·..rill
be continually moni toreel for :.;8.1 ':, build un and ,m,'rs and
rncann 0 f' rrf'vcI:tini:' sue: build-up throu~-h both cnemical and
l:1echanjcal r'ca-, ures ider:.ti fied) ;

on- f"l.rt:1 ·..rater r.;anare~~nt :-rocedure3.
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'l'hc,oil-'.,ater eler:-.ent of t:l is acti vi t.v will be ir.1pl emented
·,.,i th technical ass istance from ORST01": 'which has a laboratorY
and ~t8.ff i I: ;~, DJamena and has been investigatinG the polders
of JJa/.e '';had since 1953. Sahel Disaster Relief Assistance
F~~ds nav~ Rlready aeen obligated for a contract by S0DFLAC
with DR3TJii.

~OD1LAC ',.,ill study the use of lo'..,-lift pUl"lpS for
irril:ation. It will evaluate the socia.l and economic
problems 01' advantages of using such a system in an
empoldered area. as a part of the research concerninr,
t!1(~ u;:;c of and control of '"rater. An area will be
sdc>ctecJ. thFl.t is typical. The land ,.;ill be cleared
und ·... ells ·"rill be dug. as necessar:'. A thorough
baseline study of all soil. water, and health factors
will be niade. After the studies are made. 'Dumps ,·,ill
be installed. Farmers will be or~anized to use the
nur.lp;; and the resul tant ~"a.ter. The irri~ation operation
-•.J ill l>t~ 0';)3 erved, n~corded and analyzed with respect
to factors havin[ ecological. social, economic and
technical conseQuences. Findings will then be used
to sec what part low-lift pumps might ~lay in the
future development as an alternative to presently
rccomr:-.cnded eravit~r ··.'ater irrigation from the la~e.

c. lrr;rroveti 'j'r:chnolog,y Farm ~nterrrise Production rackages

Hesearch will examine crop combinations, rotation s:tstems.
recommended varieties of plant species, and measures to
maintuin and enhance soil fertility. Food and cash crops
will bp. considered. and consideration r,iyen to the social
nnu economic patterns and traditions of polder settlers.

d. J<'':l.rPl i~anl1cement

Hc:,f~nrc~ will uddress questions relating to:

social structure constraints to achiever.,er.t of pro.1ect
objectives;

developmel.t of farm 'budGets;

land tenure issues.

A~r8r.orr.ic researcn will take place at SOD~AC's

cl.[:ricul tural experiment st9.tion at !:atafo. Th.e
:-;tation is located at tne north end of ~uini raiders.
It 0e~an orerations in 1070 and pr 0 3ently is staffed

by one lualificd Ch'Hiian s!,ecialist (soil science),
t:1C hcr-td of SODELAC '3 extensior; service, and about
t<:t1 0thers inc1 'Ud info: laborers.
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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 area.

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 cooperation 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 evaluated 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 laboratory 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
applications, and drainage.

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

Consultants 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
program 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.

2.

3.

4.

5.

Enumerate small-holding labor requirements.

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

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

Determine criteria on a continuing basis for the selection
of farmers and evaluate 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.

Evaluate the impact of the IBRD-IDA project and any USAffi
project sUbsequen~approvedon the economic and cultural..
development of the Lac area as the development of the
area proceeds.
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3. 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 area 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 s~rvey 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 potential 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.

b. 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 area 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. For these activities
money has been included in the project budget.

1. Epidemiological Monitoring

Epidemiological monitoring should be a 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 population 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 Bolo

b. Construction of a 3 room health education and MeR 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.

3. Paramedic System

One of the main AID health intervention strategies in Chad
is to support the Government's program 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 rural areas,
will be more responsive to Chad's needs and will employ
existing scarce reS~lrces in a more economic manner.

The rural health system is already being implemented in
parts of Chad as well as other African countries. Briefly,
it consists of setting up village-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 a responsible man or its traditional
birth attendant (TEA) 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 health system concept is now a
viable strategy for the area. Health workers and TEA'S
from the enlarged villages will be trained at the Bol
medical center and returned with a simple stock of medicines
to their village 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.

~ •. 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 old drainage ditches should be cleaned at
least 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.

4. 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
SODEIAC to manage and support such schemes along the LaJIIe Chad shore­
line. In 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
Lake Chad through a program administered by SODELAC while 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 undertaken will include technical-engineering,
sociological and environmental analyses. The objective of the
first two is tp identify and analyse alternative schemes for
increasing irrgated agricultural production in the polder areas

II

and select one for proposed AID funding which most satisfactorily
addresses the following AID policy concerns:

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 and
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, 10/76.
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

1. 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.

C. Logical Framework Linkages:

The logical framework is outlined
GOC and other donors will prOVide
will produce measureable outputs.
realization of the project purpose
realization of the project goal.

AID inputs are summarized in the budget tables (part 3.B). Basically,
AID resources will provide for personnel, commodities and other costs.
Under the management and supervision of SODELAC, consultants 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 4 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:

SODELAC'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. SODELAC's
requirement for a GOC subsidy, however, will still be evident. The
Matafo experiment station will be fully staffed and producing
and diEeminating useful research for the use of farm families
around Bolo 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
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permanent, and there does not appear to be a shortage of resources
for well designed projects. So 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 specific time and place
heing proposed.

There are four major components in Phase One.

a. First, the strengthening of the institutional capacity
of SODELAC. The alternatives to this include:

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) above)
would be academic at this point. SODELAC was created in 19h? to de­
velop the Bo1 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
(b) above) has been considered, but was rejected for the following
re~sons:

1) One of the purposes of this project is to strengthen
SODELAC's problem-solving ~bi1ity and to make it an effective Chadian
re~ional development institution. Chadians will increase their
professional and ~dministrative proficiencies by taking full respon­
sibility for projects. At present SODELAC has the necessary number
or ~xp~tri~te ~dvi~ors on hoard or'~lanned, maki~~ contracting an out­
side firm redundant or duplicative, as well as more expensive.

b. The need for the second component, research, can be
suhstantiated 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,
~nd hath would entail high financial risks to SODELAC'and the end
llS0rs. The polder conditions are uniQue to Lake Chad, and no other
re~ion in Chad ~rows wheat under irrigation. The lake's organic
soils are unioue and the chemistry involved poses special management
prohlems that are particular to it and are not found in other parts
of Chad.
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International research coordination is ~oin~ to'he
most useful and the results of such research should guide Chad.
However, verification of these results under polder area conditions
is imperative before seeds are multiplied and distributed to ~armers.

Further, the valuable staff and farmer'training that accrues from
local research would otherwise he lost.

. c. The appropriateness of the third component of the
~roject, (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, ~ile 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
be~ins. The fourth element will consist of studies: 1) technical
r~view of en~ineerin~, 2) environmental assessment, and 3) sociolo~ical

study of issues of resettlement and intensive a~ricnltural production
hy Chadian farmers not accustomed to such practices, as well as other
related issues.

In Phase II, USAID proposes the development of an irri­
~nted a~riculture production project as soon as Phase I analyses and
studies are completed and the recommended alternative is chosen.
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) Forego the project and just rely on food relief when
when needed.

b) Encourage dry farming.

c) Develop the wadis.

T~option to forego further project development (option
a, ahove), is not realistic for three major reasons:

1) The peo~le 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. No organization exists
to help them in the interior where the problems of infrastructure
are ev~n greater. R~lying 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.

2) The number of people in Lac re~ion was 95,300 accord­
ing to an estimate made in 1975. The zone of influence of the
polders is estimated to he 3/4 of this or even 70,000 people.
If five people directly benefit from each irrigated hectare of the
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em~oldered 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 yet meanin~ful start tow&rds a
long-term solution to the problems of the Sahel.

3) Given ~resent subsidies, SODELAC reportedly needs to
market 9,000 or more tons of wheat from the Bo1 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
~enerally accepted that marketing between 7,000 and 9,000 tons
of ~rain would make SODELAC viable. To produce 9,000 tons of
~rain, 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
ar~a under irrigation using higher quality lake water and avoid
the short-term ~ains and lon~-term undesirable effects of using
~round water without drainage or management. The increased area
will allow sustained high production, which, when marketed through
gODELAC, will alleviate if not eliminate the financial problems
which this or~anization 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 ~8.50c (10l.30F) in A~ri1, and highly variable
temperatures during the long dry season of October throu~h June.
The average rainfall is about 285mm, but varies from 7mm to
700mm. About 7~h of the rain falls in the months of July and
August. The evaportranpiration rate is about 2150mm per year.
The probability of producin~ aatisfacory yields on sandy soils
any time is not sufficient to warrant the investment risks.

The option (c above) of developing the wadis by usin~

pumps, drainage, and ~round water is very interesting and warrants
further investi~ation. 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 investi~ation and experimental or tri&l activities to
d~ve10p a future program for this Sahel resource in the Lac area.

B. Financial Plan

The fo110win~ tables present the financial details of the
project. Phase I consists of: SO.73 milliop for the strengthening
of SODELAC and the mobile maintenance brigade, and $1.5 million
for research and related activities, S.3h ml11ion for health
services. Personnel costs will represent more than l~h of the
total, commodities (mostly pumps and construction machi~ery
for the mobile brigade) about 20% and other costs, 70% tmostly
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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

OJ

'f

Cost ($000)
FY 77

Total 1st Yr

Personnel

2 PCVs (works
Supt. & Surveyor)

Commodities
Portable Pumps
Bulldozer D4
Loader
Tractor + Low
Bed
?=uck
":e:-::'cles (4)

-. ~ ~

.-2..:::' :'OC",- s
S:"-:.e .3:..:l...pt..

Ot."-:er Cos:.s

Salar::'es +
Costs
(~orks Supt.

':'opographers,
7 cnerators
10 iaborers)

-0-

~14,B

80.0
52.0
40.0
68.0

20.0
32.0
6.0
3.0

;.:.:.~ .0

-0­
41.0

-0-

~14.8

80.0
52.0
40.0
68.0

20.0
;2.0
6.0
5.C
6.8

-0-

-0-
-0-

IT 78
2nd Yr

-0-

-0-

-0-
-0-
-0-

-0-
-0-
-0-
-0-
-0-

60.0

-0­
10.0

IT 79
)rd yr

-0-

-0-

-0-
-0-
-0-

-0-
-0-
-0-
-0-
-0-

1~0

-0­
21.0

IT 80
4th Yr

-0-

-0-

-0-
-0-
-0-

-0-
-0-
-0-
-0-
-0-

110.0

-0­
10.0

Onerations
(fuel, oU,

300.0
pa::-ts)

-0- 50.0 150.0 100.0

t:55.8

':'ctal ccs~ ~::c~u- 735.0
di::g conti~gencies

a::a. 10% 2nd j-e?:::

20% Jrd yea:::
30% 4th year

and rounding

314.R

315.0

60.0

70.0

171.0

205.0

1l0.0

145.0
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Bt.JrG:I' TABLE II

Pesearch CaTa:lonent - Annual COsts,

COsts (000$)

Total 1st yr. 2nd yr. 3rdyr. 4th yr..

Personnel 296.0 24.0 140.0 132.0 '0

5cx::io/Econanist (U rnn) 120.0 0 60.0 60.0 0
~anist(24 mn) 120.0 0 60.0 60.0 0
Ccnsultants (12 nm) 56.0 24.0 20.0 U.O 0

Ccmtodities 159.6 59.6 50.0 50.0 0

I.ab:::>ratory 8.0 8.0 0 0 0
Fcu:mi.nq 14.0 14.0 0 6 0
Vehicles (4) 25.6 25.6 0 0 0
Material 12.0 12.0 0 0 0
Punps 100.0 0 50.0 50.0 0

Other Costs 912.4 502.6 175.6 99.6 134.6

F.cuses (4) 204.0 . 204.0 0 0 0
Ctilities 84.0 34.0 45.0 5 0
?e:c!'; i 30use 40.0 20.0 20.0 0 0
?.eFC-ir Lab. 46.0 16.0 0 30.0
Sa1a=ies 112.0 28.0 29.0 28.0 28.0
O?=ratic:n 226.4 56.6 56.6 56.6 56.6
:':ave1!!'ra.:i..!'ling 40.0 10.0 10.0 20.0
Corrt...-ac-..s* 160.0 160.0 0 0 0

Totals 1,368.0 586.2 365.6 281.6 134.6

Total ar..d
Conti.'1~e..'1cies 1,500 590.0 400.0 340.0 170.0
(10% 2nd yr. 20% 3m yr.
15% 4th '::lr., and ramCed)



- 44 -

BUDGET TABLE III

Health Activities (SOOO) (FY 77) (n 78) (FY79) (FY 80)
Total 1st Yr. 2nd Yr. 3rd Yr. 4th 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- ~O- 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
Endemic Disease Control -0- 10.0 10.0 20.0
Water Wells -0- 20.0 15.0 27.0
Village Rodent Proof -0- 4.0 8.0 4.0

Storage
Contingencies 10% -0- 10.0 10.0 10.0

Sub-Total -0- 95.0 105.0 105.0

TOTAL COST 3~0.0 -0- 100.0 125.0 135.0-Includes
Contir.ger.ci ~s
and lO:~ for 2nd ~r.

20"'; :or 3rd Yr.
3o='~ for 4th Yr.

rounded

BUDGET TABLE IV

Total 1st Yr. 2nd Yr. 3rd Yr. 4th Yr.
Special Studies (SOOO)

Other Costs 11;0 ViO -0- -0- -0-

Total Cost- 1';0 160 -0- -0- -0-
--No Contingencies
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BUDGET TABLE V

SUMMARY TABLE (SOOO)

Budget by Activity and Year YEAR

Totals l(Ft 77) 2(FY 78) 3 (IT 79) 4 (n 80)

Phtlse One

1- SODELAC Strengthening 735 315 70 205 145

2. ReGP-arch 1,500 590 400 340 170

3. H~alth Activities 360 100 125 135

4. Special Studies 160 160 0 0 0

Total 2,755 1,065 570 670 450

Budp;ct by Catel:Cory,

Totals 1 2 3 4

PE'rsonnel 340 25 155 160 0

CO;7:-0::-:t-:cs 490 375 55 t;o 0

Ot~'"~ ~C'!?'":~ 1,925 665 3';0 450 450
---

':'o~al 2,755 1,0~5 570 670 1.50
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BUDGET TABLE VI

S1Jl1J>1.ARY COST ESTDl.ATE AND FINANCIAL PLAN
lUS ~ 000)

PROJECT PAPER

AID GRANT HOST C9UN'IRY 0T".:2R ( 5 I'· TOTAL
Source FX LC FX LC FX LC

,

Use* i
I

?ersonnel )40 0 0 i75 2,8.50 2,000 5,365

Co:rJl1od i ties 490~ 0 0 0 1,300 1,790

Ct-.';er Costs 575 1,350 0 225 6,770 8,920
,

-::.:""."':;=' '~~-2S -- I--- -
:l.c.. :':'8::

_. _~ t •. ___
:::.~ 1..... -_- - -~ ,

: Co c:,c::- - V''''''/ .; ,==- _/ 0 / -:::~ .;...:;;:~/ ~-2a=

C'..::d ccn -:i-:.€e=:cY
:a.c:-ar

'II

'\ I I
C.:'O:'AL 1,405 \ 1,350 400 14 ,150 8,77,0 11h ,075

.

* I~cludes IDA, FAC, ~-nc, r3A~ CC?2S

, -,~
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c. Economic Analysis

the Maintenance Research and Health

The maintenance and repair of infrastructure to be done by
the mobile brigade 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 vi11 eventually
be connected vith the marketing center of Bo1. 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 S400 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 consider it a current e~ense

of SODELAC. However, ae example of the type of return to be ex-
pected from crop res parch is contained in the Septe~ber 197~

Scientific ~merican, "In Colombia the annual 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 technology was valued at 5230 million".

A similar approach was taken for t~e econo~ic feasibility of
the health co~ponent project. The costs of the health activities
will be small ($340,000 over four years) while the benefits could
be extremely high if, for example, an outbreak 0= 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 con­
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 I'ln 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
a~~roval 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 subseQuently, involving controlled irrigated agricultural
~roduction, 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 a~ri­

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 diffused 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
archipela~o is located in the Prefecture du Lac (headouarters
Eol) and in the Prefecture du Kanem (headouarters Mao). The
total (19h8-l972) population of the two prefectures was about
250,000; population averages5/km2, but is about 30/km2 close to
the polders and 15/km2 in dunes within 5 km of polders. Most reside
in villages of from hO 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
~nd reli~ion of an Arab society provides the major unifyin~ in­
fluence in the Ch~dian Sahel, and provides for a symbiotic re­
lationship in the areas where nomads and sedentary people live
together.

Loyalty to the immediate kinship group is the predominant
hasis for social values. Control of behavior is exercised through
n 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 practice~ 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 circle of 5 kms from Bol was estimated to be between
11,000 and 12,000 in 1977.

The survey of potential settlers in 1972 sought to sep;­
regate the population into activity groups; commerce, cattle,
fishing, and farming. This was not too Buccessfu1 since
people change to the most remunerative activity possible;
people move to opportunity. It was concluded however that the
area of influ~nce had 114,000 farmer people, more than 25,00
families. The study of where old 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 (,O kms), 15% from Mao (~O kms) and 17% from other areas
(within ~O kms). It was concluded that settling was not a function
of distance from the polder.
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, 'me migration to Bol poldt::r area ourilLg 1968 to 1972 was

500 persons per year and the population growth rate of the entire
zone of influence has been estimated to be O.~%.

The old 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 1.5h 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.~ head per
family). 90% of the people were sedentary, 27% settled since 19~8.

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 19~~.

The size of exploitations in the 5 km radius varied
~reatly, 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
since 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
5120.

As summarized in the background section (Part 2. A),
with the arrival of the French, greater attention was devoted
to bringin~ the polder area under cultivation, and by mid 19h1 about
~,500 hectares had been reclaimed. Not much is known about the
chan~es 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 nrefecture: millet,
wheat, maize and onions are some of the more important. Cotton,
tomatoes, beans, peppers, okra, potatoes and sorghum are also
cultivated. Millet, the basic food crop of the region, is a rainy
season crop ~rown on the dunes. 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; at times, it is cultivated under irrigation.
Lake quantities of onions are grown in the dry season and are
marketed in N'Djamena.
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The traditional systems of farmin~ are extremely simple.
Cultivation is carried out mainly by hand; methods such as row
~lanting, 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-hOO 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. Th~ 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 best suits
their needs. Life styles will undergo changes, but the Chadian
rural family is no stranger to change. To smooth 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
SODh~AC. Land occupancy on presently settled land is rooted in
tradition with a tribal leader (chef du canton), the primary
fiRure in the influencing its distribution. Legal ownership of newly
developed polders is vested in the Republic of Chad by the Decree
of ~ugust 1, 19~7.

Since the polders will represent a net addition to the
land of the reRion (they are presently under water) no land will
be "redistributed," only settled. '!'he 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 com~leted by 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,
~nd 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 bave 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,hOO farmers would acouire land over the period
197h-1985. Problems involving the recruitment of farmers and
settlement may conse~uently 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 folloving 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 techniques 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 settlers
and the allocation of land. The applicants would be selected
according to the following criteria: (a) number of people in the
family; (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 cultivatinp, 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 ~lots in a continuous, total and
rational manner;

(b) follow extension agents' advice;

(c) comply with regulations of the irrigation system,
in particular the rotation of water ap~lication;

(d) cultivate with their own family labor; and

(e) pay 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 exchang&s of
~lots. 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 into
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
Se~tember 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
~urchase of seeds and other seasonal inputs. To encourage him to
invest in ox-drawn equipment, credit would be provided. Most im­
portantly, 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 March 31
res~ectively. The incoming settlers would be directed to pre­
located village sites that would consist of no more than a project
~rovided well. The settlers would find their own way to the
area using local camels and donkeys for transporting their house­
hold effects. Once on site, 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 main polder
lot and possibly maize from his polderll;arden.
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Once settled, responsibility for assisting the settler
rests with the extension staff who would assess his assets, 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. Each center would comprise a 500 cubic meter ware­
house for the storage of fertilizers, insecticides and farm equip­
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
vicinity 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 pro~osed Phase II
activity, would b~ feasible from the social and cultural point of
view. In discussions with consultants, Chadians and other
observers, we can detect no social 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) SODELAC is involved in implementing the IBRD-IDA polder
development activity, and Phase I assistance is intended to con­
tributed to its effectiveness in carrying out those responsibilities;
~nd 2) the most complex proposal from considerations of sociology
and cultural issues \"hich could be chosen for Ii Phase II submission
would he development of a polder. Other alternatives if choseN
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would involve either lesser amounts of organized resettlement or,
possibly, rely on spontaneous settlement as in the ease 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 feasible.

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) dependin~ 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 reQuired.

Just 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 population 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. Conse~uent1y, the spread effects would be
limited in terms of SODELAC's ability to eX'pand its role as a
re~iona1 development fo~ce, rather than in terms of any known
social or cultural barrier.

~. Distribution of Benefits

The estimated benefits 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.) ?roper distribution will
he insurpd by the re~uirement that each family have one hectare to
cultivate. Also, the selection procedure to be 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 ;s virtually assured since it is unlikely that anyone
would p;ivf" up a higher socio-economic position for a lower one.
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Participation in economic development is more than just a shar­
in~ 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 ~o up
from 118 days per year under tradition~l agriculture to J89 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 bcal leaders he will have
a voice in the Bol development commission which will establish
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.

l~. The Role of tNomen

The traditional societies in the area have well established role~

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 Bocio-economic
consultant will advise SODELAC of measures to increase the par­
ticipation and flow of benefits to women.
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Part IV. Implementation Planning

A. Administrative Arrangements - Implementation Plan
Phase I

1. Development of SODELAC as a regional development institution.
2. Research element
3. Health Activities
4. Special Studies

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 SODELAC 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" supervlslon. Plans of work will be made by
SODELAC and REDSO as work progresses.
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The regional infrastructure activity of SODELAC will be based in Bol.
There is a maintenance 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 road net. The roads will be given stabilized surfaces
using a clay/sand mix. The roads are simple to construct or maintain, since
they are located where there is no capillary 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 old empoldered areas.

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 undertake 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 managementplanning,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 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
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will have two full-time expatriate persons: an agronomist 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 ,uthorized 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. Field 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 manager, a
long-range research plan, for the agronomist to implement. A qualified
Chadian soils technician is on the job, and, within the 11~tations of
his time and experience, has started a research program. A financial
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 a 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-lift 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, SODELAC will make detailed plans.



- 62 -

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 nego~iations

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.

3. Health Activities ~(See- Implemente.tioo ''raln-e' 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 epide~ological study started in April 1977 and will have
two follow u? phases in Septenber 1977 and December 1977. The
April study 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 imorovement 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 addition.
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
p3ting, at the Bo1 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 res locked 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.
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(d) The health campaigns will be area cleanup activities in year
1977. Standing 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.

4. 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 areas. 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:

(1) safety of dike d~sign

(2) drainability of area
(3) cost effectiveness
(4) 611(b) requirements are satisified
(5) hydrology of area
(6) 0 and Mprovisions
(7) standby arrangements for drainage or irrigation pumping.

(b) Sociological feasibility and resettlement issues. This study
will consider the sociological, lega~health/andhistorical
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 polder~, 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 traditionally with leaders
and changes imposed by project, and a general overview of
socio-economic changes and their consequences.
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(c) 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 significant adverse effect, satisfacory safeguards will
be suggested for incorporation in project. The details for
this kind of study are contained in Federal. Register, Vol. 41,
No. 127, Wednesday, June 3, 1976.
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B. Evaluation Plan

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

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:

a. the irrigated project portion
b. the research portion
c. the spotaneous settlement area, and
d. the town of Bol

Data will be compared to baseline data to see what is happening.
Special attention will be paid to the ecological impact, improve­
ment of sm3ll farms and effectiveness of SODELAC in helping small
farmers. Recom~endations will be sought to reduce costs of polder
area develop~ent.

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 eVcluation 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
recorrrrnendations for improved and more economical program develop­
ment.
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C. Conditions, Covenants an~ 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)J
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:

1. 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.

2. 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:

1. 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 to 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 SODELAC 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 followiDg
amounts/sectors are anticipated: (in millions).

Roads
Navigation
Polders
Credit/Marketing
Health/Education

Total

$3.5
3.0
5.0
2.5
2.5

The infrastructure projects anticipated are roads in the empoldered
area connecting Baga Sola 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'Daamena 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.



·.
~ 69 -

The economic and technical feasibility and design information 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 farming w~uld require $200 per family to cover
marketing and production costs. If 6,250 families were to be involved
in such an effort, a sum of $2,500,000 might eventually be expected
in a credit operation.

If the total area involved during the progr~ng period is
15,000 hectares and if sooe 30,000 new people settle along the
lake shore behind polders a number of things might evolve.
?irst if the people are "settle~' they will require schooling
and health services. Endemic disease control services will also
be a necessity from the consequences of cont~nation or ecological
icbalances due to population concentrations. Education might stay
Koranic or it ~ght become ~re public. 2x?eriences, 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 cake estimations, 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 person ($10 for health,
$10 for schooling).

If in the first year of the Phase II project 400 new settlers are
att:8cted, this would mean 2,000 people or $80,000 per year
avallable for health and schooling. ASSUming that in a five-year span
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there would be lt200 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 persons.

The cost of building and operating the facilities, 1£40'7. 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 t OOO in 1983;
ora 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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rRpp,,' : AFIl!C\':H, J)avl,\
..

Chad Irrigated Agriculture

AFR/Df.. :ir. Grnh::J;>\ Thurr.p:;C)1l

response to your memorandum of April 1. this '-'ill confir.n AfR!C~''R'::;

'intention to pursue the develop~ent of an irriG~tcc nr,riculturc pro­
!ject' on the Lake Chad polders. The following sDm~arizes our under­
Istandinss and vi~ws ~ith respect to this projec~.
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Su!JE.cr: I Lake

I

lIn

10

• I

'-
1. The project will consist of two e1cmcnt~: (a} n re~c~rch

project on irrjG~tcd food cro?~ In support of the In~D

c:m:ll irriGation scheme nnel A.LD. 's C'\,.'l jnterr~!;t in :'l

1('1\01 lift pumpInc 1rriC:1tion scheme; :11al (h) piJ ot tc·:t Inc
of the low lift. irrigation ~chcmc on ,'pproxim::ttely 500
hectilrc~ on <l polder still to be !ucnl:1[icd.

...... '

•

2. L1~ tot.,l 1n1t1:11 f\l:1din(; of tllr.: rl:ojr-c1 w111 he fro'"
"l'Ollt $2 to $2.5 :71i-:":ici: of S;-Jc::.!..,J ;'.-:11"'1 rlm'l,,;. Tlw
I. J j·.ilf'l' r J:j'.'It'C ,,11 11 h~ ;l\:;111.,hl" 1 r i l (: r""r.'~ . l"'l ~.,.

"I II nul br: ,'\lJ \..: \.0 pracc~:.l wi l.il til~ ;.:,"':" r,;"ri ::.\': III

i:,'lC:- Str:1ter,y Ui.':c:- ::i~::-:so:-;,::i~ 0: lj;r- j,e;;::; :)~rorc '-:'
1977 .

3.
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':'·1I '

j,'i {
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TiJ~ rC;,C:1re!l C\lmpollr:nt or ·,h:.~ pt'LlJcct !To'\r:l r:":'L tile rr.­
'lllircm'~nts l"Ihir.h tilt: InrJ) h:t~ <1cf lpr.:l\ to ;,uprnrt it~;

project. It i~ u:1uerst::)od thnt t!:i;. HO'IId call for
Ul;CC t'c:.c."lrChCr5 [or :l per:iod of thrcr. Y~:1rs. bef,in:l ~;~~

fjclJ work in J:ltc cnlendar yc,r 1976. Ccynnd this.
A.l.n. 1e frec 'to ri\..:vclop thc rc.:~;(;:lreh cOI'1~onent of tIl"
Pl'oj eet j n lim: with A. I. D. ':; pcrccjltion of nr:cu!". Our
prclJm1n.:lt'y view;, 1!:> th;'lt his project c:cmrenent shonlt!
prnn:lhJy l'xten,J over:'l lonr.rr perlnd f'f linw (::;1)' five
)',·:1r(;). t1.:1' 11 :;llflldrl I .. · d"';il',""d t" .1"v'·.),IlI' n C:l':Hli:ll'
I ''';''.'J'r:h c,'p.,ld illy. U:,l:: iL :;i,1)1l1d 11" 1,··1,· ;,.,,.j,,­

'''-'11Hll,tll' rf":":l",'!1 r.·tr:·:.'lIl l" I},': ::<., 1 Cnr "I r;II ,.. .. r--: "1'

Ill., Irr1r.:ILl"\ l'"lrl,'r:; .,nd tl,l' n'·;·.:J1li~::" i",,:"/," IIL1\',r-rl:--1
r'()l'lc'~;, ',:hleh lhi', t:"~L;t11:;. :1Il-J Lint il. ::II'ul·l. ,.,[
c"'·'rsr.. Jnc lllli·, ';lIch rC~-::lrl'h jnr"l~ :'I': ,"1· ... r:r-,:,~..,~.'):-j" to
jnlj11':mcnl ."llld e,,:,llI.itc the 101" llit p" .. ··,in". sy~;l('m ;~,,,j

cvcntu~lly cn~ble the extension of th1~ lyp~ of irri-
r..'1t ion to other loco1tions. It is our bcJ It:'f til."lt 50:nC
1'11.,:;('" of til 1;1 ove r;'lll re:;c:lr.h cf for I rOil ti ~r'

Jill I I;llt'd by.' ;\I'j y CY 1 'J /6 • u. ~ '':1.I11 1.1 .,. .' I, I till I

f"1I11jllr~ of lhll1 .:omponC'nl 111 1,1 ... 1I1"r,hl'l\Jllllou of $L

mJ 1] ion.
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I.. T!lr- f'td,:r:tJolI of Lh~ 10':(11 j"ll pr If' I ... II LL 1"""1' ;"',"1.:,'

\..'111 rf"I'·dr r :;"In'~ ;JUt!ILiul,·l J:ll" ill;'''''; '.:hi.r:11 :11" '.' lUG

fllV'lccJJ,'Lely SO'lrht from Ol::~!·~l::. 11 l;I"le .'IT ;111\' ,,~~ts

t 0 1\. 1. J) • for tile G:} t 11 ~ rill:: "I I" ( .:' ,i: •I ::, t: " r y ,.' IIi I, ,..
mel from the project for DcvC"loj,lnclIl ::ilud I.:; f)[ lh·'
Sahel-Sudano Zone, Such costs arc c:q"'r:tccl In be 1~ i I1lm"l.

5. }l~t~ Systems '.lil1 process thc nbovc d:1L;l 1n oru':r L"
~rrivc at a site selection. Co:;t o{ the~e scrvice'; :lre
includ(:d in thc contrnct cy.tension for '.lllich funcl11l~

npprov.Jl 1s no\ol being SOUGht.

6. Action:; descri1><:d in p.,r~ fOllr ;tIl'1 fiv'.' ;lb0V(' :;11011' i ht,
cnmp]ell'U by l','rly 5\1mmer p('rn'jLtln~ r"'~p:,r.'ti"I'. :11l'.!

.,pprov.,l of., rI', including :11l ;lpprC':':i~,'Lely 500 Iw(;!.,rc
pJl('lL luw lift plll1lpinr, ~cJ)I';lIl~ :H .. co:;i, Qr $'" to $l.J
milJ :lon, by the end of Septcl11hcr.

7. field work on the 10'.l 11£ t sche-mc cou) d bcs:;in r.o.rly "in
CY 76.
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Annex B , Technical Details
Part 1 , Project Area Soils

The following analysis was presented in Annex 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 rende~ the
polders useless in eight years, and

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

General

1. The soils of Guini and Berim polders have been exani~ed and described
by a number of investigators and classified according to various tech~ical

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 im?ortant 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 - 15k 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. gen~rally 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 he~ce shrinkage of the
highly organic surface layer.

3. The soils of Guini and Berim polders are hi~h in nutrient elements
and in clay and in cation exchange capacity; their clays are largely 1:1ont­
morillonite (50-707.) with lesser amounts of kaolinite (20-40%) and illite
(trace- 10%), 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 tv•

4. Based on the electrical conductivity of :~e lake, which varies from
about 50 micr~hos at th~ mouth of the Chari to a high of about 800 1:1icro~os

along the distant northern shore, the sali~ity content varies from about
30 ms/l - 550 mg/l. Io.'hen land is elilpoldered, the sal.ine .ater eva.porates in
a few years leaving a residue of salt in the soil and t~e groundwater Slightly
saline. ~~either soil nor groundwater nornally is too hi;~ in sal:'~ity for
reasonably good crop production. However, s~ch empoldered land, which is
usually cleared and ?lant~d ~s soon as possible, ~ould co~tain enough moisture
~o, 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/na/year. Thus, at ~ conc~ntration of 400 lilg/:,
the salt content in the polders would increase 800 g/m-/year. If all of this
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salt was concentrated in the surface ~wo meters of soil, the average salt
content in the polders' soil would i~crease 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 an~ (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 ceter
of soil where the salts tend to concentrate; furthe~ore, 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 e~mi­

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 folloving 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.

Cron Research Results

Since 1910, SODELAC has carried out cropping expericents and trials
at the Matafo Agricultu:al Research Station. The aim is to detercine
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 ~~tafo. 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 vitner wheat
because these t~o crops will provide the basis for the polders crop­
ping system. In addition, a few trials have been carried out on maize;
a~d eoce interesting livestock fattening trials have been undertaken
using cottonseed and pennisetum.

Cotto~

Expe:i=e~tal results ~ndicate s~~i~icant yield differences between
G. hi=sutu~ and G. barbadense va:ieties. T~e results of the 1972 tr~als

indicate ave:age yields of 4,500 kg/ha !or G. hi=sutu~ varieties and
2,300 kg/ha for G. barbadense va:ietiee. __~e U_~._Coker 310/312/417
varieties consistently save higE.- Yi-;tds. ~ _S~o~_213_ yielded well a:s
did Ston ok:a-1eaf varieties·;--A"7era'-ge yields duri ng 1973 ·"'ere 4 ,000
kg/ha.

/_.
, -



Annex B,Parl :3

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

Technical Information on Lake Chad

The volume of water in the lake varies from~ 75 billion m3 when the
level of the lake is 282 m, to 40 billion m~ when the lake is 280 m.
The amount of (above sea level) water lost by evaporation is about 35
billion m3• 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 Km2 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 multitude of isl~ds which are extended by a network
.freeds and papyrus from which floating islands oecome

separated. !

The lake is',Co~~t±tuted by two basins separated by an extensive flat
called the Great Barrier, which m~ 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 El Beid, Yed­
seran and Komadougou, and 10 percent by direct rainfall. Its flat shores
make its area very sensitive to water variations.

At the me~ height of 282 m over sea level, its total area is about
22,000 Km and its water area 18,000 Km2•

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 dxied­
up. Natron (sodium carbonate) is contained in the waters of the lake in

1b



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 getting 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 mID 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 aesbribed 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
alkalization. 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-like mixture of clay or clay-loam, with 6 - 15%
organic matter and 0.1 - 0.4 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 rapid decomposition and
hence shrinkage of the highly organic surface layer.

The soils are high in nutrient elements and in clay and in cation exchange
capacity; their clays are largely mont-morrillonite (50-70%) with lesser
amounts of kaolinite (20-40%) and illite (trace - 10%), are slightly to
moderately saline, and are slightly to moderately 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 about 30 mg/1-500 mg/l. When land is empoldered, the saline water
evaporates in a few years leaving a residue of salt 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 O.O~ 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 biowing away
of loose surface deposits of salt by winds, (d) occasional submergence
and desalinization of polders by Lake water and (e) slow seepage of
dif~~sed 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 ~~d insect control may be more troublesome
in the long run, and should be~ object of systematic agricultural and
soil research.

.' ,
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COMPENDIUM OF DATA ON LAKE CHAD BASIN HYDROLOGY

LAKE CHAD

Mean Chad:

Great Chad:

Little Chad:

OTHER DATA:

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

2
= 22 OOO/Km

Area of the islands = 4 000 Km (~umber=1900)

Remaining water area = 18 000 Km
Total surface area in July - 11 000 2

(50% of December a'rea)
Mean annual average - 18 000 Km 2

Volume at level 282 m = about 75 bile m3

Volume at level 280 m = about 40 bile m3

Altitude above sea level = 282 m total
surface area in December = over 25 000 Km

2

Latest date of occurrence = 1965/1966

Altitude above sea level = 280 m
Total surface area in December = 9 000 Km

2

Corresponding area of swamps = 5 000 Km 2

Latest date of occurrence = 1972/1974

Average rainfall: - southern part = SSOmm/yr
northern part = 240 mml

yr.

Mean Kater SUEply: Chari Sys~em - 84 percent (about 45
bi 11 ion m )
Other rivers (El Beid, Komadugu etc.)
- 2 percent (or about 1 billion m3 )
Direct rainfall = 10 percent (about 5
billion m3)
Total supply = about 50 billion m3/year

Mean Kater Loss: Evaporation = 90 percent (about 45 billion
m3 )

Seepage = 10 percent(about 5 billion m3)

."" .....



Water Characteristics: Temperature - July 28 degrees C
pH = about 7.5
Conductivity = SO to 1 000 mho along
the shore
Natron content = about 60 grim .
Primary productivity = 5 g 2/m 2 /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 soil), a main drain down the middle of the
polder, and a pumping station to evacuate the drainage water
back into the lake.

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:

1
2
3
4

180 meters
75 meters
90 meters

150 meters

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 fill. Construction would be by a dredge and heavy
equipment (bulldozers, truck, loaders).

(



- -. ~:T'1IJ"'-',-".' '. ... '/: .... \
~ - ,', .. - ,). .'.. \

- . .;./ t~-J --.. (\\
" \ ~ - .- I . "
\ \ ,,' ,,- - . I'., \\ '.; .
\'- I

r .,.

"



- Irrigation and drainage canals:

Primary irrigation canals (reinforced
concrete)

Secondary irrigation canals

Drainage, excavation

Drainage pumps capacity

Interior primary roads

Interior secondary roads

9,600 meters
(total length)

28,800 meters
(total length)

108,000 cubic
meters

1.5 cubic meters/
second

6,000 meters
(total length)

14,400 meters
(total length)

The roads would have stabilized surfaces and be placed to 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
seET of France, an experienced, reputable organization for
preparing the study. SCET personnel are now employed by SODELAC
and integrated into their orginization in the Project Unit to
carry out irrigation projects and construction of works.

The design of the gravity irrigation system proposed was based
on experience on the polder Guini since 1970. The irrigation
water would come into 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



salinity content, there is continuous leaching of salt from
~oils 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) improvement of traditional irrigation by
partial mechanization.

b) stabilization of the water table and sub­
irrigation~

c) pumping from the water table.

These alternatives 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/AlP project and turther testing
is needed.

It has bee~found 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 PVC 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 ot
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.

I· .



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 "classic" distribution
in open sealed-earth canals and the "Californian" system
which utilizes buried conduits (PVC pipes).

St~dies in 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 lake. 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/sEc/ha or a maximum 1.5m 3/
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 is also
assumed land levels would eventually lower 40 to 50 ems 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 l/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 a 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 make 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 covstructed
and put into operation. The design levels of dike~ 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 4

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 profect with a benefit/cost ratio of one or
greater is acceptab1e.~7

a) Benefits

For the present project the direct benefits to the
economy will be the entire production of wheat and cotton from
Tanda1 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 vi11 be sett1eing on the polder. However, for the following
reasons no deduction vi11 be made. First, since these are under­
e~loyed hu~an resources in the area, t~e people vho replace t~e

settler w~o has gone to t~e polder vil1 probably prodce as mucb
output as before. Co~se~ue~t1:,

the foregone out~ut of o~e far~er will be coopensated by
another far~er. Seco~d, the settler on the polder will continue
to produce some millet on ~earby dunes, and vi11 keep some live­
stock. Rence, he viII not ~orego tbe entire value of his prior
production. Third, it could be argued that the traditional system
of agriculture employed on much of the land in tbe area is de­
structive since it leads to eventual sa1inazition and abandonment
of the land. Hence, the true cost of traditional output may be
greater than the output itself.

In yiew of these three factors, the production
effects of the polder could be derived from Table I which shows
~rpected output from the polder. (Prices data are considered
valid but vi11 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

~/ See Economic Analysis of A~ricu1tura1 Projects, J. Price
Gittinger, A World Bank Publication.
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LAKE CHAD IRRIGATF.D AGRICUITURE

Settlement Farmer PrOdIH,;tiOO and Income
CFA 250 = $1.00

.........••..Wi thout Proj ec t 'j:.!. .
Price Area Yield Valun

..p;i~; y Under
Area

Project "Pl. •........•• ,
Yield Value

5,500 _ _ __ 5,200

-'lOP Cultivation - Millet
oldpr Cultivation- Whpat

Maize
- Seed Cotton

Sub-Total

Livestock Production

Total Production Incom~/

CFAF 25/Kg
CFAF 50/Kg
CFAF 20/Kg
CFAF 53/Kg

1.3 Ha
0.075
0.075

600 Kg/Ha
1,500 Kg/Ha
1,500 Kg/Ha

19,500
5,600
2,300

27,hOO

32,900

CFAF 25/Kg
CFAF 50/Kg
CFAF 20/Kg
CF'AF 53/Kg

1.3 Ha
1.0 Ha

1.0 Ha

600 Kg/Ha
2,500 Kg/Ha

2,500 Kg/Ha

19,500
125,000

132,500

277,000

282,500
===============================c~=~~==;~;=====~;a=============~=a=m=====================

Operating Costs including
investment and net credit
operations Net cash flow 32,900

167,000

115,50C

$ h62)
Sf Presently farmers in the area cuI tivate 1. J hectares on tho dllnen and small areas on nearby polders, and raise

some livestock.
lJ Under the project farmers will double er9P one hectare of tho polder (cotton is the rotational crop) and continue

to raise millet on the dunes and raise some livestock.
£! Prices were determined by the commodity pricing department of the World Bank.
V Does not include Polder Gardens, the production of which would be substantial but is not quantifiable at this

time.

oSource: Adopted from World Bank Report N 828 a - CD, Annex 3, Table 2 and 3.
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11,442. Since there.vill be 800 irrigated hectares, the gross out­
put viII be $824,000 by year 4 and increase to 5l,153,~OO by year
10. It is estimated that the life of the polder viII be 30 years.
These values are shown in the benefit/cost calculations of Table II.

In sddition to
important secondary benefits.
benefits claimed by the World
this project:

the production benefits there viII be
The following secondary economic

Bank's project would also apply to

(a) It would create a pole of development in the so
far under-privileged northern part of Chad; it vould 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 betveen 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. 52 million annually by 1980
from the World Bank's two polders, and roughly an additional $1.0
million annually from the AID polder by 1985.

(c) 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.

Cd) It would provide a basis for the develop~ent of
a ~oderr. technology in irrigated agriculture. thus contributing to
the ~ro..,th of incomes in the rural sector and a gradual decline in
the i~ports of foodstuffs.

Although no attempt was made to impart a monetary
value to these secondary benefits., available tools of economie analysis
permit one to Quantify the secondary income effectE following from
the local construction expenditures.

From Budget Table V (Part 3-B) other costs for the
project are shown as $5,490,000. It is estimated that about ~O%

of this total viII be for local expenditures. Of this latter amount
about one half, or 11.5 million viII 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, ete.) a traditional investment MUltiplier an­
alysis could be conducted. In the absenee of this information the
safest approach is to assure that these leakages will be significant



TAFLE II

LAKE CHAD IRRIGATED AGRICULTURE

Calculation of Cost Benefit Ratio

($000)

COSTS

Constructio~
SettlemE'nt Discount Present

Year Productio~ O&M Y Total Rate 12% Worth

1 955 955 .893 853

2 930 930 .797 741

3 1,720 1,720 .712 1,225

4 800 100 120 1,020 .636 (;49

5 221 237 458 .567 2~0

t:,_ 30 221 237 458 4.453 2,039

Total Costs••••••••• 5,7(.,7

BENEFITS Discount Present
Year Production Income Total Rate l~~ Worth

1 300 300 .893 2~8

2 300 300 .797 239
~ 400 500 900 .712 64.,

4 824 400 1,224 .636 778

1)-9 824 824 2. 291 1,887

10-30 1,154 1,154 2. 729 3,149

Total Benefits ••• ~,9~2

Benefit Cost Ratio: $6,9~2 = 1.20
55,767

~/ From Table V, Part 3.B
~/ S277 per farm family (CFA 69,300).See Table III
~/ 5296 per farm family (CFA 74,000). See Table III



and that the investment multiplier is low; probably around 2.~/ With
an inv~stment multiplier of 2, the local vage payments of 51.5 million
would result in an increase in income of 13.0 million. Hovever, 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 hi~h; probably close to 50%. On this basis, one should consider
about half of the nev income generated as replacing the foregone in­
come of local workers. As a result, the income effects are reduced
to 11.5 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 vill amount
to 54,405,000 over the four year construction period. (See budget
tables in Part 3.B). SODELAC vill also have operation and maintenance
costs for the polder and irrigation facilities which will amount to
5237,000 annually beginning in year 5, the first year of full opera­
tion. These expenditures viII be paid from the water charges levied
on each settler (CFA 74,000 or S29~).

Se~tle~e~t costs are an irnpc~va~t ele~ent iL a project of this
r.2. ::rre. To ease the way for settle'1lent b:v- small far..,ers the World
Sank's project includes a Co~~ercial Agricultural Develop~ent Section
which would be responsible for the first year of operations on all
newly developed land, and for the basic cultivation during the follow­
ing year, which would be the first year of settle~ent (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 viII
cost 1740,000 - most of which is housing, vehicles and eouipment.
The running costs of the Section's farm machinery are not included
BS 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 eou~p~ent

would be about 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

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

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 ~eantime.

While this IRR is fully acceptable it would be useful to conduct
a sensitivity analysis to determine how changes in costs or benefits effect
the IRR. The two most important items in the benefit/cost analysis where we
lack expe;~nce ir. ~aki~g projections are settlene~t costs and production
benefits.~ Ir. o~de~ to get a feel fo~ how changes in these important
va~iables ~~ll a::ec~ t~e p~ofitability of the ~c~ect, it will first be
assuned that o~tp~~ o~ the polders only reaches 50% of the levels shown in
Table II, but that all costs itess re~air. Q~c~~ged. U~der these assumptions
the lRR would fall to abou~ llfa. On t:-,e o-:her hand. if -8E[,efi ts remain
unchanged and settlenent costs rise s~2-TPly (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%.

3ased on this analysis, the crucial factor in the success of the
project becomes the production benefits. Stated differently, if yields fall
below 8~ 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 55-6~ of the yields obtained from farmer trials and research
results. (See Annex 3). These results seems reasonable if'SODELAC can work
out an i~centive plan ~hich will result in the settling t~£ polders on
schedule a.'1d the p~ovidbg of necessary farm inputs on a timely basis. With
appropriate ch~~ges in its organizational structure (follo~~g from the
management study) and continued technical assistance, COO feels that SODELAC will
be able to meet these requirements.

~ Construction costs are based on recent estimates and include a contingency
factor. Production and O&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.

,.. ,



\Vhen viewed from this an~le, is it still a good idea
to move ahead with the project? To resolve this ~uestion it is
necessary to consider if there is any cheaper way to increase
Chad's food production by about Sl 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
accpptable 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 l5,3h4 metric
tons of ~rain 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
sinc~ they are essentially expenditures for current operation,
with no i~vest~ent e~fect. It is clear from this that short­
run :tsolutions" are no~starters, and that Chad !l!Ust begin
a lo;.~er run pro~ra~ to i~crease food production. This project
repres~~ts such a~ e~fort.

~ne alter~ative of carrying out sm~ll deep well irri­
~ation projects in the northern Sahel would require prohibitively
expensive infrastructure investments (mostly roads) while only
affecting a very s~ll proportion of the popnlation. Around the
~ol area are the water, soils, people and transporation links
to rr.ake this an economically feasible and cost effective pro­
ject.

In summary, the foregoing economic analysis of the
polder co~ponent of the project has shown that an TRR of 18%
Can be anticipated. This return is most sensitive to ~hanges

in output over the life of tre project and underscores the
i~portance of ti~ely 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 e~loyment to a portion
of the rural population.



2) Financial feasibility: Small farmers' narticlpation

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 probably increased by
2% per year since t.'1en:

Total Farm Number of
numbers nonulation farm families

Within 5 km of Bol 7,)00 2,900 700

Bol subprefecture 29,)00 1),700 ),400
(5 - 60 Jan)
N'Gouri subprefec-
t~e (to 60 kIn) 25,600 11,500 2,900

St:.btotal 62,200 28,100 7,000

~ e:".2. :.:: =-::g 1a~ ?=e:ec-:~e 33,100 1),300 ),300

::a.:J.e!t F='efec::.:=e 156.000 73.000 18.300

:'O':'AL 251,)00 11lJ..400 2B.600

By t.'1e t~e the ~~C ~orld 3a,_~ ?olde~s a=e co~p1ete (end CY 1978)
coout 1,200 of t.'1e families would Ge placed on the =ehaoilitated polders.
If the th~~d polde~ to be developed by t.'1e Banque Arabe de Developpement
2concmique de l'.~=~que (3AD~) is cczple~ed o~ sc~edule (1980), an
additional 1,650 families will be required. These t.'1ree polders would
~'1en absorb 2,850 of the 7,000 f~ families in the area of L~f1uence,

leaVing 4,150 families available as potential settlers on the AID polder.
If only 20% were willing to participate (a low figure til view of the
ber.efits invoh"ed), t..'1ere ~ould be e~cugh :am::..lies to populate -:l:e AID
polder co~pletely.

Also, as word of the pro~ect spreads, one can contemplate some
~igration of ~'1e 21,600 families liVing beyond 60 kilomete~s f~om Bol.
~e mobility of the population has already been evidenced by the nass
migration that occt:.r=ed ~TIen the first polders were co~s~cted, Given
the relatively lo~ requi=ernents of the project compc=ed to the total



population of the area, it is safe to assume that the polders would be
sett~ed in a timely mann~ 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
L-rriga ted 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
)64 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.

)) Farmers' Costs and Benefits:

The farmer family can be expected to participa.te in the program
only if it ~epresents a better alte-~ative than traditional agriculture.

In t.':e lea:: pape prepa=ed. by the 'io~ld 3.a!'_ic far t."1ei= polder
~evelc~ent ~o~ec~, ~':~e ~s a secticn on :a==e= ~e~efi~s and cos~

=ecovey. ':::e "ic::-ld :=2,~"k' 5 a::alys:'s ~~·.-:'::'es es:; -a -:'es fa:::: a typical
:a=::le::-s' ·:t:.c.ge":. CL.-:c.. cas...'1 flo ... G..-e= a se-;e=.-::sa= ;:e::-:'x. :0= o~ehectare

of i=::":'ga:.ed :i.CL."1d. ::,e -"o~lc.. :2a:-_,,= cc::c2.-..:::'es :':-..a:. 2,:-:.e::- =eet:"::g a2.l costs,
"_,:e fa...":lily ...ould ::-eal.:'ze a ::et C2.s:: f2.c .. of :FA l.2.5,.500 ($!..;.62). ~.~ 5

c ....~ ...."' ..... "'s "'0 ';1)' ""'G.""'- ---;>..:I~-~cr.:::' -_~,....,1-'-·_", (c;:;.o '""--""1e ItT \ E1"-" .......~_ .., ..,.. __ ~ ... c:;.-. _~ ... _ .~ c..e::.--'-~ ... __ ..... '-'_ .... _c:.~ ~~.)

L"1cluded in the cost are c."la.rges for the s~ces -..mic.'l SODELAC
~ovides to the fa...--:::.e:::- fa:nily (c:Jsts of the =--=:'ga~ion syste!:!., ex~e!lsicn,

and ot.":er over::ead) CL.-:.d t.~e costs incu:r=ed. in col:'ec-l:~g arid delivering
t.~e family's produce. The ilorld 3ank concluded t.'1a.t the return to the
:~er was sufficient to insure his active participation, but recognized
that fee levels would have to be tested and fa...~ers' rsactio!lS noted.
Equity demands that the farm families on all ~~ee polders receive the
Sa.:le treatment from SODELAC, CL.'1c.. one cif the issues ...i1ic.~ SODELAC .rJl
face is to come up with an equitable schedule of c.l)arges. It is clear,
!1owever, that t.~e fa-"'"'::ler hbself -.riJl be "tetter off wi t.~ the polder than
;,"1. thout it, ar..d :.r~ ~ -:::ere is slli'ficient l:"..a::'gin to ins~e his ac~ive
participa~ion.

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

E! Farm gate prices used by the World Bank are still considered accurate.
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Before concluding this section it may be helpful to contrast
the AID and World Bank projects. The World Bank activity consists
of :zenabilitating two polders already reclai;ned from the lake and thie
provision of technical, marketing, and credit services and inputs fal.
about 1,200 farm families to whom plots on the polders will be allotted.
The cost for the entire project is $1) m1llion of which $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 iolaS estimated
that the cost of developing a polder from scratch would be $6,)00 per
hectare. The average cost for AID's project will be about $5.500 per
hectare. The diff~ence is due to economies to be realized by using
the same machinery and equipment financed by the World Bank, using the
same designs, and v-I...:=tually the same project unit which the World Bank
has put together.

The really st=iki:'1g difference is that the IDA credit must be
repaid by SODELAC over 50 years but at a very low interest rate (0.25%),
while the AID project will be gra..'1t-fir.ar.ced. The World Bank has
estimated, however, that only 40% of SCD=:LA,C' s in:'~ial 3...'wes tment and
:::-ecur=ent exper:ses could 'be ::.-ecovered over :.he 50-yea::.- pe::.-iod. ::er:ce,
thee 1s a la::.-ge ele::ent of GOC subsidy b t.~e proje~. ~e :::-a-t.:'m:ale
for AID g:-ant ::-a::'er ...._~ a. loa.n ::.-ests c:l :be follc,,-:""g:

~e A.IIJ p:=o~ect c~tai!ls a::.ounts for ::.-esea::.-c."
a.'1d wainte:.ar:ce. Al :..-::::.:.¢ t.~ese ex;er:d.i t-.=es a.--e eJQec'":.ee.. to !=cd',;ce
substantial 'ber:ef:.ts, ~hey ~-ll generally not be available to provide
revenue for lean repa~e~t.

The ::ec-t.-C2-"7'"f_::g capac::.. ,-y of t.~e GOC is ex",=e=:ely -..eak.
Accor~'1g to the IMF (SM/76/19), dur~g 1975, debt pa)~ent requi=ements
were eqUivalent to 11% of exports, and by ~~e end of the year, debt
a==ears amounted. to $10 mi.ll:'on. An AID loan would o!'~y exacerbate t..~e·

situation.

One of the important reasons for the .project is to upg:-ade
the capacity of sot~C to act as an e:fect:'ve develop::ent instit~ticn

(-':.he 71TA of the Sahel). The ::.-eturn whic.~ t.'1e 'p=oject ...-UJ. gen8-.-r-ate -.rill
help SODELAC aoqu'~e ....~e fL~a~cial ca~acity to develop cew polders.

As set forth in FAA Sec 2l1(a), Chad. is amor.g the 40 cotmtries
in ·~ich development ass:'stance g::.-an~s may be made.

AI.::·
'~,~'" /



CHAD

LAKE CHAD IRRIOATED AOIlICUJ,TUnE

Settlelllent.Formor lucama 1/

...........• .Without Project ....•..•......
Price Area Yiold Value

fAlnp Culll val1ol1 - Klllet.
Pold,-r Cull1.vat.lon- Wh('st

- MaizA
- Sef!d colton

Suh-Tolal

CFAF 25/Kg
CFAF SO!Kg
CFAF 20/Kg
CFAF SJ/Kg

1.) lIa
0.075
0.075

600 Kr,/lfn
1,500 Kg/fin
1,500 K'R/ffn

19,500
~,600

2,)00

27,IiOO

•••••.••.•.•••••Undftr rroJoct ••• , •••••••••.••
Prico Aren . I1cld Vnlue

CFAF 25/Kg 1.J Un 600 KK/lln 19,~OO

CFAF SO/Kg 1.0 ffn 2,500 Kg/fln 125,000
CFA' 20/Kg
CPAF 5J/Kg 1.0 110 2,500 Kp,/ftn lJ2,~OO

277 ,000

Llvpslock Production 2.500 5.500

)2,900 202,500
Total rroduction Incomo 1/ •••••.••••••Q.=.a.ea••••••••••••••••••••••••••••••••••••••••••••••••••••a •••••••••••aan••

Opera ling Coals including
Invoolmcnt. nud nat. credit.
opera Hans I J2,900

167,000

~!'oo

Nal cash Flow (t~J D __ _ _ _ _ (J~

1/ Doea not. include Polder OBrdona, l.ha prodlicUon ot whioh would lJo fJulJotBllt.iol but. iB not qunnUClnble at. thls tllllO

Source:Adopted frOlll World Bank naport. N· 020 B - CD, Arnlex ), Toble 2 nnd ).



ANNEX C

Statutes

!,/
Societe de Develoooement du Lac

(SODELAC)

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 Government agency, the
Semable, which was then discontinued. SODELAC has share capital of CFAF 180
million, 951. owned by the Government. Its statutes give it broad 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. SODELAC is under
the general supervision of the Minis ter 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 "Controlleur 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. SODEUC has all the autonomy necessary to carry out its
statutory functions.

Activities

SODELAC presently carries out three types of activities:

(a) Irrigated Develop~t: providing extension,credit and
ma=keting services to those 19,000 fa.r.n fa::l.ilies who
practice traditional snadooi ~=igation in polders
aloeg the l~<e shore. In ~e =ecent pe=iod of rainfall
deficits and low lake-water levels, some far::1ers have
abandoned these activities as ·,Jater tables fell too low
to permit lifting water wi til t=aditional equipment.
The area cultivated with ...-heat is estinated 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 tons in 1973/74, as
most wheat was consumed locally. Since 1970, SODELAC
has also supervised construction of the irrigation
water intake in Guini polder, operation of the Matafo
Agricultural Research Station, and execu~ion of. the
feasibility study for the world Bank's polder rehabi­
litation project.

Y Source: Mo..lch of this section was taken from Annex 4 of the
World Bank report.

'"'1.---, '



(b) 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 tons in 1973/74).

(c) Other: various extraneous activities, such as use of
corporation vehicles for general transportation pur-.
poses, marketing of dry fish, management of BOL
Restaurant and Lodge, construction of refrigerated
rooms at N'Djamena Airport for storage of potatoes
grawn 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. ~wenty-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 ~loyed at Bol (one at the Matafo Research Station, and
one at the Corporation's workshop). Through a contrac t with SCET (financed
u:lcer the ~orld Bank 'project), ~e staff has been increased by five: a
project :::a:lager (agrono::1ist/econo::rl.st), an agricultural engineer, a topo­
grapher) a co~str~c~ion overseer and an agricultural proc~ction overseer.

Overall Fin~cial Posit~on

Any discussion of SODET-AC's financial condition should be prefaced
with a caution about the internal consistency of tm 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 SODEL..\C
presently needs financial support. It has experienced operating losses
every year since it was founded. While the operating losses for the last
~wo years were reduced substantially over the previous years, we under­
stand that amortization charges are not included i~ the operating loss
figure, but probably a~e 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 reac~ed almost CAF 260 million ($1.0
million) in 1975.

c-



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 million 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) SODEIAC 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) SODELAC should eliminate all commercial activities
w~ich are not profitable, i.e., marketing of dry
fish and guo. arabic, and of the wheat grow"U far f:=Oln
~e collection centers of Bol and N' Gouri a!ld requiri:J.g
excessive t:=ansport costs. SODELAC should also t:=~

its payroll and study moving its headqu.arters to Bol.

(c) Governcent should subsidize those activities which ~e

not c~rcial in nature. An annual subsidy of CFAF
20-30 million may be sufficient once cost-saving
measures have been introduced. This subsidy would be
in addition to Government 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 recdI:mendat'ions on how to
iz!prO"v·e tts organization structure and fi.o.ancial condition.' These recom::::.enda­
dons will be reviewed by the World Bank, AID, and SODEIAC and an imple­
oentation schedule will be agreed upon. Disbursement will be tied to the
implementation schedude.
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It 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 constructed, 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 projec~

(see Part J C. ) • '!his will ass is t 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
coven.ant: 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 SCE'I the construction
of the World Bank's polders is about on schedule and in 1977 SODELAC did
a fute job in opening the canal connections Bol to the lake. SODEUC' s
biggest problem may be its looseness of its o=ganizational structure and
its accounting system. The management/reorga.:lization study component of

this project will directly add=ess this proble=..

On balance. 6e CSAID cO:lcluces t±a~ SODEIAC is a viable develop­
ment institution. Care vill be exercised to insure that: it is run in a
business-like fashion and that UQ?rofitable operations be identified as
such and covered by the GOC subsidy. T..."hat we want: to avoid is the tendency
for such organizations to becCt!le a charity for the "poor" which dies a
sudden death when the subsidies are c~t off.
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Project Title & Numb,,: Lake Chad lrri~ated r,c-ri cuI ture rhase I ([77-'1')')1)

I AID .101'0-21 1I.7:l' PROJECT DESIGN SUMMARY

LOGICAL FRAMEWORK

lift of Pr("ll~'

F,om FY 1 IJ 7 10 FY I 'lq;

Tol,1 U.S. FUnd,ngl?, 755,~
DOl' Preperocf: . 'u ne 30, 10 77

..

a. SaVELflC annual reports.

OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION '~PORTANT ASSUMPTIONS

M_~ of GOlII Ar.hi...mon1: Assumpt',,,, fo' lOchi.y'... P""golt:

Chad ian s",a 11 far-rers '~i 11 he
~uccessfully settled in polder
areas.

a. iJeveloped polders rece1Vtnn
SaOEl-flC assistance provided
throunh this rroject·.;ill be
producinn 4,200 to 5,6l}) tons of
')rain annually.

To develop the agricul tura] rotenti al
of the polders area of Lake Chad
through the exploitation of land and
water resources.

NARRATIVE SUMMARY

Pr09",m 0' Sector Go,I: The 1>0'0"'" objective 10
..tIich Ih.. pro)m oonl,ibvl ..:

b. flddi tiona! polder development
will be undl'r.;dY.

Proj.ct Pu,pc»e:

a. Strengthen SaVELflC as a regional
development institution.

b. To develop and disseminate a')ricul­
tural production technoloQy for
small fanners in and near polder
areas.

Condllio", lh,' will indl,," pu"",.. hos been
echie.od: End of project stalus.

a. SaOELAC capable of maintaining
existin'! polder/road infrastruc­
ture and of constractin'l new
polders/roads.

b. fit least a 5D~ acceptance rate of
technolo'lY amJnn all srr.all farrners
on pol ders.

a.

b.

c.

SDOELflC reports

1\10 assessments/eva I uations.

SJOELAC, fllD reports.

Assumptions for .chlewlng purpote~

a. r,')C continues surrort of
SIJOELAC's renional develor
!"ent mandate.

b. Trained npr~nnnel are
retained t,j narticlpatin'1

II ChadIan instl tutions.

c. To decrease incidence of endemic
disease mJrbility In the polders.

c. Targets to be determined by API/A
study.

Oulpull: ~llludeof OulPUIl: As,umPlion, 1o, IchieYlng output"

See attached pane 2. See attached paQe 2. See attached page 2. Sec attached pane 2.

Inpull: Impl.mont"ion T"gtt IType end Ouantily) II AaumPllom 10' ",oyldl... Inpute:

See pp. 42-46 of Project
f'aper.

.......----...,...--._. -----

Sec pr. 42-46 of
Project Paper

.,of' ........ , • c . .... _1 _sa .._ •..........,~: .•.
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FY ]8

1

20
4

All AtandIng
Study
Completed.

f'l\OJlcr [ll:SIGH SUMI....RY·
LOliICA'_ fR ......E'/,'O:<"

LAKE CHAD IRRIGATED /lGI\ICULTUI\E (677-0001) Phase

Firat baseline
IstudY complete.

1.
2.
3.
4.

I
I 5. 2

I "77

I

Maintenance

"'./0" TI,I. & N-oI>e,;

•• '" ••••.•• II·'"
",~... -... .... ,.

Research

1. Wheat triale
2. Fertilizer and crop

rot<ltIolI
3. IrrIgatIon trials
4. Soil alld Vater t:esesrch
5. Socio-economic reeearch

6. Research facility
improveDent

5. Tralned Personnel On Roard

1. Road Maintenance
2. Dike l1aintenance
3. DraInage Systems
4. ~nagement Study

L,t••1 P"o.U;f._ I'y 'I' 7 .. fy-=.1~98::..0:::- _
r.,.lV.s.. F~~y,~ ~ •.. _
U.•• .,I......~:..--_._ -----...

~Mrl"TlVE SIl~~I;\\{V I tiP:Ji-:CT!VI:I:Y Vl::kTmIlJi" -rr"Il(~JlTOI{S • 1l1EANS -o,,"-vmI'~=rcA1'loN i '~!;>OilT"'lr AS5:JMI' , ,~~ ~~~4
Pcoj-"ct rh;t;;'t;;-"(c:T)-----r - ~1~l(nj"tuJ" of Out~-'(~~2-) : (C-J) : A88U"llt~'f;- ochLey!n", OUt\"'tsl

I '
SODELAC Development I I \i a. On-aite . a. Project inputs viII be

40 40 100 \ inspections. provide4 .. planned.

12 12 28: ,\
water removed. I .
Recollllllendations

Implemented .

7. Extension Agenta
---trll1ning 5 20

Health Activitiea

1. Epidemiological Study

2. Facility t.provement

Firat study
cOlIIpleted •.

Flrst follow-up Second follow­
atudy comvleted. up ca.pleted,

"oApital Training Center

3. ParamedIcal pereonnel
recruitment and training 6 6 6, 18

4, Ileal t h C8lIIpaigna Number dependent on atudy reaulta (8ee text).

5. Wella 5 8 7 20

<.>J



Annex E-
Initial Environnlcnta1 Exaniination (I.E.E.)

Project Location: Chad

Project Title: Lake Chad Irri'Jated !\c;riculture, Phase I

fund i nn: FY 77
FY 73
FY TJ
fV 30

$l,JES,OOO
57:) ,ooe
670,OJO
450, aGO

Total $2,755,OUO

Li Fe of ~'roject: 4 'fears

I.E.L prepared JV: Edl·/ard Lijewski, I"FR/JR

Environmental l\ction f·:ecomrnended: ~~er;ative Jetfrrnination

/\c;sistant Adndnistrator's Decision:

l\prroved da te _

Ji 5Ji,rrovcd date----- ----

The subject AID-financed activity, Lake Chad IrriaatlJ J1.(jriculture
(f'llas£' 0, is curnprisec ~rincirai1v of tec'lnical assistance (personnel
anJ studies), reC;eJrC'l, COTmlodit" rrocurement related tc road and dike
f1:aintenance, dnd inwrovement of a healt!l services delivery <;ystE~

(with SOllie 1il71ited huildinr: construction). P1ase I elements are cOf1rle~('ntarv

to on-ooinr. activities in the project area sponsored n'l other donors.
1:1e major e1 ement of the rroposed .'\ID-fi nanced project scheme, an irri oated
agricul tural production project in the polder formations, is to !)e considered
for separate review and authorization in Phase II. Phase I activities,
''111ilp related to and 'iurrortive of other donor fir:anced construction
and rehabilitation of the irrigation (drainaqe neb.,!Ork of no1ders the 1
project area, do not include any such construction and/or rehabilitation.)

The r'lajor e1 el;lents of the Phase I project are:

J. The <; trenctheni no and eo,ui Dri n(" of SCEJEU\C's (trle F.overnrnent of
Chad's regional development institution for the Lake [Ilad area)

JThe polder is a dam/di~e t:lat closes the entrance to, and lJrevents the floodinl1
of a lovi \'1adi (mars~) area) tflat has been formed adiacent to t:le lake bv sand
dunes. ~iarer levels in Lake Chad vary enough seasonall'" to allo:~ a simple, 10'.";
cost dike to become, effectively, a 'Hater control device.
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capacity to maintain public works infrastructure in the Bol area,
including existing roads and polders;

b. agricultural research activities at SI)DELAC·s l'atafo, Lake Chad,
research station and related extension services to small farmers
in the area;

c. public health improvement activities, includinn studies, training of
rersonnel and 1if11ited rehabil i tation and construction of pub 1i c
hea lth fac il iti es;

d. sj1ecial studies to desiqn and establisfl t:,e fp.asi!Jility of a P:,ase II
activitY'.

Identification and Evaluation of Er.viror.mental Impacts

d. SLrengtneninq of SOOELAC and equiprin~ and trainin~ a mobile maintenance
6rlcade

Tile first element of t:le strenr:t:)enili~ of SODELAC --1 management study
of that institution -- will have no environmental impact.

T;lC second element -- training, equipping and operational support of the
mobile infrast.'ucture maintenance briqade will nave little environMental
im\l(]ct since efforts vlill be focused on rehab"il itation and maintenance
of existino dikes and roads. Construction of new dikes and roads by
tlli,; SuDELAC unit \·hile possible at a future time after training ilas been
completed is not a direct outrut of this project.

Tnere are 28 existinc ralders and a connectin9 road net\-:ork in the 801 area.
Identification and 5c1edulin~ of mai~tenance activities of these facil ities
'.,.ill be J:lad£' by SdOELAC in a"..,ork rlan to be produced earlv ir; tile rroject
wit~ the 3ssistance of the manaoel'1cnt study team. The l'1ajority of
Inaintenance activities 'Jill not cause anv sionificant disruDtion of t;le
environJ11ent but '...,ill involve simple maintenance such as refill ing sectior.s
of existinn ~arthen dikes, cleaninn and repairina irri1ation and draina"E'
candls, and rE'surfacin~ - re~radinn dirt roads. However, for all such
maintenance - rehabilitation activities which SJDELAC rlans to undertake,
an arnraisal of the expected effects on tile environmenttJill havE' been
111Jde hefore initiation of the work. to rrevent enviromnental dama'le.

Gol is in the heart of a potentially ric~ arricultural oroduction area
',.,.it,l (l potential of 12,580 cultivable. ilEctares on ex;stin'] polders. It is
certain to heccJrle a reoional developnent nole ard a center for econor.dc
and cor,~mercial activit,; nortll of the canital. SODEUC, "Ihich has primar'l
resj10llsibility for tile developr.ient of the area, ~ust naintain and uor;rade
tile local infrastructure and the este.ulisnr.Jent of a r:oL>ile r.1aintenance
bri0ade appedrs to be the rJOst cost effective solution. In ordp.r to do so
!la'df'Ver, it needs additional eQuiDr~ent and financial capabil itv to rreet or~rat;nq
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costs. Overall tec1nical and mana~en,ent car'labil ity do not appear to be
a r.:ajor problem.

,\t present SODLLAC "las SOI1,e repair shop facilities, ./arehousing, survey
and desinn capabilities, and a limited construction capability. This will
bE:: aUC]lIIented by a mobile rr.aintenance bri"ade to be stationed in Bol.
It \'Iill be responsible for maintair.in~ the road nett.lOrI.. connected in the
empoldered areas and the repair and maintenance of older polders. The
hrinade "Iil1 use existin~ equipment complemented by t:le new equipll:ent
purchased under this project.

flID funds ''Iou1 d be used to purchase the addi ti ona1 f>qui rment and pay all
of t:,e operating costs of the unit for a period of t\'lO years or perhaps
lonqer.

The first step is to ma~e the unit's work plan to carefully select
work to be done and to organize the use of available equipment (see be10~).

Tnc ~ork chusen will be examined and surveyed and ~ork orders will be made.
r,ctual dike and road rlaintenance '.'/ill be done usil'l(T local materials includinn
clay deposits for road stabilization. If other road stahi1ization materials
are necessary, they loJi 11 be detemi ned duri nq the work order preraration
stane and included.

It is now planned that 20 kilometers of road can receive major ~aintenance

annually and 4D.()OO cubic meters of fill can be made. It vii 11 be nossible
to do minor \'lOrk on t:le entire system at least once a year. Irrigation
and drainage maintenance will also be undertaken on an as needed basis,
consit!erin~ operational. environ~ental and health factors. The unit will
ordinarily consist of 10 machine operators, 3 line supervisors and 20 laborers.
It \oJill be under the ~eneral control of tile resident SODELAC representative
I'li til day-to-da.v operations under tile control of a res ident Peace Corps
volunteer.

TrlC prooralTl as out1 i ned by SGiJELAC duri ng project 1ife will prov; de the
fo 11 OloJ i n~ :

1. Oreninn of polder at hi0h la~e level period to allow lake water to
enter then let the area drain t:dck into the lake to lessen polder
surface saltinn effects. The dikeloJill then be closed w~en the lake
;s at low level. The di~es \"i11 be rebuilt to desinn specifications.
(e; f]ht 1101 ders)

7. StrenQthenin~ and raisin~ level of dike crest. (nire dikes)

3. raintenance and strenrtlleninllof dHe. (r1even dH.es)

4. LenGthen and raise level of dHe crest. (eirrht dike~)

~. r~aintenance and raising level of dike crest. (sever. dikes)

(

,\'f'
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The dikes \'/ill be brought to the standard desi~m specifications of a 7 meter
crest width and neiont of 285 meters (above sea lev~) with side slopes
of 3:1.

I\prraisals of tile ir,~pact upon the environment of rroposed road, dike and
canal n~aintenance act; vities on the existin~ rolders ~'!ill be incl uded
in tile score of ';wrk for the envi ronmenta1 assessment for a Phase II
irri~ated a~ricultural production project. That asspssment ~ill be
financed under the S;)ecial Studies component of this project (Phase 1)
antJ I:ill ue initiated oS soon as possible after Phase I authorizCltion
and s i (lni ng of an asreement. The assessment, in addi tion to revi ewi no,
t!lC environmental in~pact of any Phase II rolder construction, \>Iill review
the environmental sGundness of existin0 Dolder and road infrastructure
c1evolonr:lent to determine \1;'et~ler n;i\intenance - re:,abilitation of that
infra~tructurc. DS outlined above, could be undertaken under AID
('nvi ronmental Dol iciec:;. "'here necessary, measures to protect or r1lmmize
dic;ruotion to and ir.;l")act upon the environment durinn such maintenance ­
rehahilitation will be identified. In tne event t~~t maintenance­
rC~lalJil itation of an existinl] polder or road section 'las detenJ1ined to
!Ie environmentalh unsound. e.~., Jecause it vlould rreduce irreversible
or long-lastin9 dcsradation of nolder land tnrouoh accelerated salinization,
such :.-Jork would not be included in 5JDELAC's approved rraintenance briiJade
IlJork r>l an.

The assessment ','Jill oe completed and its findin0s and recor.1Tlendations
incorporated into the n:aintenance brigade's or9anizational policies and
rrocedures before a~v AID-financed Phase I activities are undertaken bv
tha t unit. l·j:1 il e needed equi pment and comrrodi ti es wi 11 be ordered as
soon as possible after the agreement is signed, it will not arrive before
the assessment has been completed.

If t:le assessment identifies the need for a more intensive environmental
appraisal of an\, dir;crete nroposed activity for the r.aintenance briqade,
a covenant in the rroject agreement will provide for such studies to be
underta ken before the r;1a i ntenance activity can be i niti ated. The agreement
will also provide for rrior AlU review and concurrence in the \lark plan
anrroved for the ~aintenance briqade.

b. Aqricultural Research
"

The principal activities of this comronent involve research into land
and \'Jater use svstems for t1e rolders and related areas (vJadis), the
development of aqricul tural production packaoes for food and castl crops; and
research and data 0atherino activities of a socia-economic nature. lI.ll
of these activities will be undertaken under strict1'l controlled circumstances
by SODELI\C research rersonnel, "Iho '.-lill incl ude exratriate technical experts
provided under the ~I~-financed project (Phase I).

Of tile above elPPlents, onl,! research activities into land and \'/ater use
could involve environ~ental disruption on any si0nific~nt scale. Soil

Ii
['

Ii

I
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mana('er1ent "'Iorl' at t;,e t'atilfo center ','Jill include plot-testinC1 the chemical
and rp('chanical means of controll ino or reducinl1 sal init'l/al kai inity and
\'1ill LJe closely related to studies to be carried out on 10'11 lift purrps
for irrigation in Ul€ polder areas. For the latter study in particular.
in an area to be selected as typical. land "/ill be cleared and wells duo
as necessary. f\ thorough uaseline study \>lill be made of all soil, ~'Iater,

and health factors. Tne operation will be observed. recorded and analysed
with respect to factors having ecolo9ical, social, economic and teci1nical
consen.uences. 13efore any sucl, rlot-testing is carried out, considerations
of its likely impact on the existino environment will be made and ~easures

incorporated into the acti vity to mi nimi ze any neqati ve impact.

f{esea rcl, into development of producti on packaqes v'; 11 be ~anaged under
similarl\{ controlled circumstances. Land, up to an area eaual to t',-/ent"
hectares ~)Y the end of the project, \olill be reserved and used for aClronomic
exreri r.lcnts rri nci pall v i nvo1vi nq seed rnul ti pl i cation and production.
Inal,/sis Vlill be rede of the most appropriate packa~e of frrtil izer, '·!ater
control and rest control ~ethods for aqricultural rroductior. on or near
tile polders. [xpE'rir'(~nts involvinc c:,eJT1ical fertilizers and herbicides/
resticidcs, as is deemed necessary, '... ill be: subject to c0T'1:11ete and
continuinr; control b'l the research personnel. iJo pesticides/herbicides
will be financed by this project.

rIC envi ronmental assessment \'1ill careful 1v reviB'I ttle rossibl e effects
of fertilizer and f'Jerbicide/pesticide use in nolder areas on lake ,... aters
rpsultinr froP.1 the 1I,e of lake '·rater for irrioation and the drainaae
and return of Vlat \vater to the lake. Guidelines ''1ill be recor.1f1'ended bv
the asc;essrnent for t:le a(1ricultural research to be undertaken on fertilizer/
pesticide/herbicide \Jse in developing production pacl.a0es for tile area's
small farmers. J\r.y rroduction nackaQe subseCluently disseminated to famers
hy SO::)ELACs extension service 'dill De desirmed to be consistent with {~.ID's

environmental policies Jnd distributed under controlled iJrocedures providing
for both traininiJ of farmers in the use and appl ication of the pad-aoe
and for follo',!-uP t;1onitoring.

c. Strengt:,enin;. of tile lle:alti, i)elivfrv S'/stem

Tile sulJ-activitips contenr1ated under this elen€nt involve: An eridenio­
lOi:ical survey and SUDport to and uogradins of healtn nersonnel and facilities
in tile f301 area. The latter \·Jill involve epide:nioloC'ical monitoring,
reha[Jilitation/cor.struction and nartial equioring of health-medical buildings,
support for the estahl iS~lr.lent of a !,~r"lmedic-rural heal til system, and
selectiVE: interventions designed to control endemic di~eases in the Bol
area.

S;l€cific rehabilitation/construction rlanned inCludes:

1. Paintinn and structural repairs for the f'1edical cEnterH Bol;

2. construction of a tilree room neal th ~dllcation and :'CH center at 801; and

3. f1urchase of microscopes and stainin;l aqents for tile mrdical centers and
surroundinq dic;pensaries.

I:
r
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Of the above, onl'l tile construction of the three room healt" education center I,
at 801 miqht involve environmental i~pact. However, the scope of construction
is li~ited, and provision for assessinq and miniwizinq anv neaative
environmental impact "till be incornorated into rlannino and approval of
findl desi9ns and initiation of construction itself. The buildina
':Jill incorporate sanitary \/ater surnly and seNdae disDosal facil ities.

D, sinnificant !lea1t;, benefit to be produced by the rhase I activit'! is
d reJuction in the risk of contractin~ schistosomiasis in the Gal area.
/\n I\IU-financed stud'J on '1ealt~ conditions in the are3 indicates a 10"1

incidence of schistosomiasis 't/it'l t~c princillal breedinCi areas for tile
snail vectors beinq blose polder irrioation and drainare canals \\'flicn
'lave Jecome overnrO\'1n and clocqed 'IIi t'1 veaeta,Sion. T:.e mo~il e l'T'aintenance
hriraJc, as rart of its rc(wlar ''1ork r.ro(Tran'f: ...maintain bOSf' canals to
elililinate or reduce be enden!ic risk of contractinr schistosomiasis in the
rroj PC t area.

J. Snecial Studi!:'c; - F:lase II

T:li::; plrrlpnt involvps tec~lnical-enr]ineerin(1 revie-i, sociolor;ical-E:conornic
ilC;~)cssrr,ents, anJ a full scal e [r.vironf11ental t\ss€ssr;ent as establ isned in
f~e(:. lC of an irri~:ateJ acricultural Droduction project to Le icentified
as nart of rhas e I!. .'\ccordi n01-/, there \-:i 11 be no direct imract upon the
envi ronr:lent fron~ tili s el went.

Conclusion

\)vrrall, VlE~ project has been deterlilinerl to lave no or little environmental
il:1[1act. \·Jhere ner;ative environJT:ental ir,pi1ct '.<lill or can occur, it '::ill
bE' iuentified dnd rlcasures needed to prevent or I"in;r,'ize those effects
'llill be follo',·Jcd. For the adortion of r.~.! farrrino techninues by sr-:all
fam-ers, be I'rojrct rrovides for rec;earch, traininG, and control at
J 11 1rvel s to prevrnt daf1ldl1e to or poll ution of project areas or t:,e
oarticinants ther.~sel ves throuah ir;~Droner u,;e of technolony nackac:cs.

Tile rec;earch activities that ,.,.till ~e undertalen should 1ave no environ­
mental i:q1act, since the,'! are to determine eit:ter baseline data or social/
economic inforo":ation or to be oriented tOi'Jard mana0er''lent adninistratioTI.
TilC rec;earcll con~DOnent of the [1ro,iect '·,ill al so seek to reduce tile rresent
deterioration of soils and ",ater and to reclaim land previouslY damaqed
anJ nON abandoned.

The r.laintenance of roads and old ~olders s:lould help to irrprove t!le social
and 'If'Jlth environrrlents U'I increasinr- tne availabilit,/ of social services
and el in,inating healt'l :lazards in old rolders.

The rroject will ~aVE a neutral to favorable imract upon tIe ecosvsterr, . ,
the endemic disease 1evel of the local ponulation, and IlEal th, social,
trans!1ortation and cOrnr1unication services. The c:lanqes tilat mi(1ht nrcduce
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t'lese effects are: Tnr. al tl?r;:;ttion of floodin(1 natterns; tlf' usc of I'1Odern
farnino rret:lOds; tile nainterancc or rf'rlabilitation of infr'lstructure;
and t~le iFlrrovcnent of nedlt:1 service:;. l;le E'[iide'>:iolnr;iCdl stud\! \'Iill
estahlish a baselinp of inforfT'ation about the prpsf'nt environMental 'lealti1
cand iti ons of the area and ,,·Ii 11 reco:-:mcnd i nvE''; tnents and C,laMes
necessary to Goth counteract the del cterious effect3 of development in
the project area on the ecosvstcrj and cOr:r.Junit~1 services c;tructure and to
i n:prove it. I\r;ri culture research wi 11 be ori ented tel'/ards fi ndi ng ~!ays to
reduce tile present deteriora tion of soi 1s and water. Detter management.
as a result of resc3rcll. will evolve and allOl'J project improvements to be
·llade a remanent practice. The maintenance bri~ade as f)art of the
manaCler.1ent system can eliminate habitats of nosts or vectors for endemic
diseoses in t!le polders.
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H~FACT !iJEiHI rIC/\TIQ;'J Aim EVJl.LUAT mil F()R~1

Irmact .'\reas and Sub-areas1
I

(I. Lane Use

1. Changinll thp character of the land
throur:h:

a) increasir.0 the population

b) extractina natural resources

c) land clearing

d) chanoi ng soi 1 character

2. Altering natural defenses

3. Foreclosi n~ imrortant u!'es

4. Jeopardizinr: l'llan or his works

ImDact Identification2
and Eval uation

1'0,1

"

L

L-!~

L-r~

'1I,

5. Ennaaino in rJeriodic floodinn of a'1. lands
i n ex i s t i n~l po 1dprs

i~. >:att>r I)ual itv

1. rnysical state of 'dater

2. Cnen:ical and biolor:!ical states

3. ~colo~ical balance

4. uther factors

L

f'l-L

l~ee explanatory notes for this form
2l)se t:,e follo"linn svi.lbols: rl-:'~o E'nvironf'1ental imract. L-Little environmental
i mpac t, f·l_ t10d erate env i ro nrnenta 1 i mpac t. H-Hi rIh en vi ro menta1 im~ac t. L- Unk nO\'1n
environmental impact.

\
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C. I\tr.:osrhere

1. i\ir additives

{• Air ro11 uti 0 n

3• rJo i se po 11uti 0 n

4. Other factors

D. Natural Resources

1. Diversion, altered use of v.,rater

2. Irreversi!:>le, inefficient comMitMents

3. Other factors
Fisnin~

E. Cultural

1. l\lterinq rhl/sical syJT'bols

2. Jilution of cultural traditions

3. Jtller factors

F. Socioecononjic

1. Chanoes in econorni c/empl oyr.1ent ra tterns

2. Chan~es in norulation

3. Chanqes in cul tural natterns

4. Other factors

G. fiea 1th

N

L

~I,.

'I

L

L

L-U

1. Chan('in~ a natural environr!1ent L

2. [1 iminatinC1 an ecosystem el erlent L

3. Jther factors L-~'~

rossibl e creation of vector habitats



H. General

l. I nterna tiona 1 ;P1racts

2. Controvers ia 1 ;rr.racts

3. Larger Prograf'l imnacts

4. Other factors

1. 0ti1er possibl e irr,pacts:

- 10 -

'.1
I~

w

j
r

k
1
1

I
I
I',

I
!

I
I



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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(b) Yes

(a) FY 77funding was provided under the
roreign DiSaster Assistance Act of ~974.

)

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: 'Oevelppment Assistance (with a sub­
cate90ry f~r criteria applicable only to loans): and Security Supporting Assistance funds.

CROSS REFERENCES: IS COUNTRY CHECKlIST UP TO CATE? IDENTIFY. HAS STANDARD ITEM CHECKlIST BEEN
REVIE'WE1l FOR THIS PROJECT?

GENERAL CRITERIA FOR PROJECT.

1. App. Unnumbered; FAA Sec. 653(b)

(a) Describe how Committees on Appropria­
tions of Senate and House have been or
will be notified concerning the project;
(b) is assistance within (Operational
Year Budget) country or'international
oraanization allocation reported to
Congress (or not more than $1 million
over that figure plus lOI)?

2. FAA Sec. 611 a)(l . Prior to obligation
1n excess of ,000, will there be (a) (a) Yes
engineering, financial. and other plans
necessary to carry out the assistance and (bJ Yes
(b) a reasonably firm estimate of the
cost to the U.S. of the assistance?

3. ~AA Sec. 61l(a (2. If further legis-
atlVe act10n 1S required within recipient No further legislative action required.

country, what is basis for reasonable
~pectation that such action will be
completed in time to permit orderly
accomplishment of purpose of the assis-
tance?

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

5., If project is capital
ass stance 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?

N/A (Phase One)

Yes. ,', (See Annex G).

\rz?
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.e. FAA Sec~ 209. 619. Is projec~ susceptible
iif exe~ut,on u part of regional or. irul t1-,._:'.
laural pM)jec:t? If so why is pM)ject not
so ex~ted1 Information'and;conclus10n·','·
whether' usistance wH"--enc=uragi "e.• ' ' ... j ~ ,

regional' deyelopment llro-grlllllS•• if.•~ . :'t: _'"
assistance is for newly independent
country. is it furnished through lIIUlt1-
laural o~anizations'.ot'plans to t.ne·· .:
maximua exunt appropriate?

(

Project is multilateral etfo·rt in­
vGl-ving World Bank{ IDA), FAC and
ADS •. Further, 'Wi th1n AID, 1t. w111'
become part at .the·Sahel ~evelopment

'Program.

. -·0 .•

7. There are no objections to efforts
{a) ll"':."J'" .~t-:) un.der present !OrrITO!
government in Chad, and al.~ objec­
tives are ~:>~i .:ble, bearing"in
mind however the country's'poverty
and actual level o.f, sO,cio-economic
e-ev.!.lo.pment.
. .. .. . ,. ..

'.-0" .. :
." ,

8. FAA Sec. 60Hb). Infon:ation and c=n­
clUSlon on now project will e~Qurage
U.S. ~iYata trade and inves~t abroad

~ and enCJUrage private U.S. participation
in foreign assistance progTaCS (including
un of ~riVl:.e trace cl'lamels and the
SeN;ces at U.S. private ent.er,lrise).

9 •. FlU Sec. 612(b); S~. 636(h) _ Describe
~~?S :aun U) assur-e ~'at.. to the
C"2xi= ext.eltt possible. tile CJUlltTy is
c:mtributing loal cu~ncies to r.'Il!1!t
to"e cst of contrac~l and otiler
services. and foreign CJrrencies owned
by the U.S. are utilized to ClHt the alst
of CJntr!l;~al and ot.'ler services.

10. FAA Sec_ 512(d}. Does the U.S. awn excess
forelgn currency and. if so. what arrange­
~ haye been ~de for its release?

Present state ot carket oppor~~itie

in Chad otter only limit~d incentive
to U•.S·. 'Drivate trade' and in:vest::eat

"though this project lays the founda­
. tio'tr for possib-l.e tu'ture inc=eased
i=te=~st ~ ~art ot U.S. private sec

.' ~ .. -
tor.
The bU~1(~vy condition of Chad pre­
cludes a uajor contricutio~ to con­
t=act~ and other services costs.

U.S. owns no excess CFA.

8. RJNOI~li'C:UTnIA FOR PqoJECT

1. Oevelocm~nt Assistance Projec~ Criteria

a" FAA Sec. 102 c}; Sec. 111; Sec. ZSla.
Extent tl) ..rncn actl '11 ty 1011 I aJ errec-
tiYely 1nvolye the poor in cevelopment.
by ctendin9 access to eccnomy at local
lev.l. 1nCTl!~si"9 labor-intensive pro­
duction, spreading inve5~en~ out~
cities to ~all towns and rural a~s;

and (b) help develop cooperatives.
especially by technical assistance, to
assist ~Jrll and u~an poor to help
thensa"'es m'ltiilrd better life. and other­
wise enc.:luraqe d~cratic: private and'
loeal ;overnmental institutions?

-- ..... ~ ..... -

~...
.,-

~
I

~a) This project is directly ai~ad
at the subsistence sector of the
~ccinomy', and will 1l:1pact in a pre-
~dp~narit17 rur~ area•.

{b) :Participation o! local populatio
will be enco 1l.raged _through the use
o! existing traditional gove~ing

structu=es, and by helping tf' )0 ;';':,

communication channel - bet~en I
local population and central autho-,
rity. k

Yt
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b. FAA Sec. 103, 103A, 104, 105, 106.
107. Is asslstance being made avallable:
[lficlude only applicable paragrap.h -­
~•••• b. etc. -- which corresponds to
sourceiof funds used. If more than one
fund source is 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
fanneni

(2) (104] for population planning or
health; if so. extent to which
activity extends low-cost. intt9rated
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
educ.a..>ion. ll"akes fOrNl education
more relevant. especially for rural
families and urban poor. or .
streng~,ens mar.a~ernent capability
of institutions er~bling ~~e poor to
participate in cevelOpi.'l!n~ _

(4) (106] for technical assistance.
ener;y. research. ~constnJction.

and selected development probl~i
if so. extent activity is:

(al technical cooperation and develop­
ment. especially with U.S. private
and voluntary. or regional and inter­
national developmen). organizations.

~ help alleviate energy problem;

search illto. and evah.dtion of,
,. iic development processes and
t'1(J;i ques i..
(d) reconstruction after natural or
manmade disaster.

(el for special.. developlrent- problem, _.
and to enable proper utilization of
earl i er U.S. infrastructure. etc.,
assistance;

(f) for programs of urban development.
especially small labor-intensive
enterprises. mar~etin9 systems. and
financial or other institutions to
help urban poor participate in
economic and social develooment.

.
Thl~ project is specifically de­
signed to increase agricultural
production and the inC'Ome of the
rural poor. The research
is directed at the needs of the
small far:ner.

..
, , .



f. FAA Sec. 281(h). Describe extent to
~;,icn prc9ram re~=9nizes ~'le particular
needs, dl!:$ ires, ~ ca paci ti es of the
i'eople of ~'le o,~J; utilizes the
country's intelle_ual resourc~ tn
encourage institu::ional develo!=ll1ent;
and supports civic education and training
in skills required for effective partici­
pation in governmental and political
PnJCesses I!:$sent1al to self-goverm:ae~.

(
\

O·.,

(

AIDHA~IC 3. App. 6C

This project is being u..""1c.ertaken at tl:e
request 0'£ the..c&.C and it has 07en de­
te~ined that ~6~c is a satisfactory
implementing a~ncy - SODEL~C will~~-
ther 8trength~d ~ith training in
neces~a-~ skill~. ?urther, SODELAC

will engage in ~her training act~­

vities.

This project i3 designed to address
points 1 thru-6. ~ee project descrip-:
t10n in~pa.-t '2.B.

Yes, and justification satisfactory
to·Congress'will be made.

Chad is on the UNCTAD List of least
4eveloped countries and therefore
eligible to· request waiver ot 25~

contribution. requirement.

3:11
tlWL·QAT&·· :

1976

(5) (107J by grants for coordinated
privata effort to develop and
disseminate intermediate technologies
appropriate for developing countries.

c. FAA Sec. 110(1); Sec. 20a(e). Is the
reeip1ent oountry will1ng to contribute
funds to the PnJject, and in what Il'Ilnner
has or will it provide assurances that it
will pnJvide at least 25: of the eosts of
~~e pnJgram, pnJject. or activity with
resl)ect to w;,ich the assistan~ is to be
furnished (or has the latt.er c:::lst-sharlnq
requi~ent been ~ived for a "relatively
least-developed· country)?

d. FAA Sec. llO(b). Will grant capital
assistance be Q1Souned for PnJject over
more than J yean? If so, has justifi­
cation satisfactory to Congress been lI1&d~,

ind efforts for other financing?

e. FAKSec. 207j Sec. 113. Extent to
whicn aSSlstance reriects appropriate
emphasis on; (,1) encouraging development
of decocratic, economnc, political, and
social instit:Jtions; (Z) self-help i"­
=e«ting the country's food n~s; (3)
iu:;roving availability of trained worker'­
pawet" in ~~e country; (4) pnJgrams
designed to ~t the count:ry's health

, ne~;. (SLot.'ler i:nportant areas of '"
economic, political, and social develop­
!lent, including incustry; free labor
unions, cooperatives, and Voluntary
Agencies; transport3t~on and cc~niCl­

tion; planning and ~blic a~inistration;

urban development, and ~dernizatio" of
existing laws; or (6) in~ting WO!!Ie"
into ~~e recipient country's national
eo:nClll)' •

, I
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g. FAA See. 201 b (2)-(4) and - 8); Sec.
201 e· ec. a and - 8. Does
the activity 91ve reasonab e promise of
contributing to the development: of
economic resources, or ~o 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-r~nge objectives? And does project
paper provide information and conclusion
on an activity's economic and technical
soundness?

h. FAA Sec. 20l(b)(6)j Sec. 2ll(a~~5), (6).
Informatlon and conclusion on pass, le
effects of the assistance on U.S. econo~.

with special reference to areas of sub­
stantial labor surplus. and extent to
which IJ .5. cOll1llOdities and assistance
are furnished in a manner consistent with
improving or safeguarding the U.S. balance.
of-payments position.

2. Deve100rnent Assistance Project Criteria
(loans only)

&. FAA Sec. 2al(~)(1). Infon:ation
and conClusion on aval1abi1ity of financ­
ieg from other fre~wor1d scurces,
including private sources wiL,in U.S.

b. FAA Sec. 201 {b 2· 201 (ell. Infor­
mation and conc usion on )l:apacity of
the country to repay the loan, including
re.asonab1en~s of repayt:lent prospects,
and (2) reasonableness and legality
(under laws of country and U.S.) of
lending and relending te~ of the loan.

c. FAA Sec. 20l(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
'lith assuran"es to indicate that funds
..,ill be used·~in an economically and
technically sound manner?

d. FAA Sec. 20l(f). Does project paper
describe how project will promote L,e
country's economic development taking
into account the country'S hu~an and
material resources requir~T.ents and
relationship between ultimate objectives
of the project and overall economic
development?

The primary need in Chad is to in- I

crease food product~on and this pro~

ject directly addresses that need •. l
Agricultural development is recog- I
nized as the first step in a self- 1
sustaining process of economic growth.

• . '. I
I
I
I

•

The prOject will have little impact I
on the U.S. Economy and rr.s •.. C:ommo- ;
dities will be used to the'mo~ ;prac~ .
tical exten't possible. . .

N.A.

.
I

J<­
(,t
\1.Ct
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3.

e. FAA Sec. 202 a. Total amount of
money un er oan w lcn 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 is
otherwise being used to finance procure­
ments from private sources 7

f. FAA Sec. 620(d). If assistance is
for any productive enterprise which will
compete in the U.S. with U.S. enterprise.
is there an agreement by the recipient
country to prevent export to the U.S. of
more than 201 of the enterprise's annual
production during the life of the loan?

for Securit

FAA Sec. 531. How will this assistance
support promote economic or political
stability?

'.

NA

(

4. Additional Criteria for:A11iance for
Proaress

o
[Hote: Alliance for Progress projects
should add the following two iter.s to a
project checklist.)..
a. FAA Sec. 25i(b)(1). -(8). Does
assistance ta~e lnto account principles
bf the Act of Boco~ and the Charter of
Punta del Este; and to wnat extent will
the activity c.ontribute to the economic
or political integration of Latin
America?

b. FAA Sec. 251 (b)(8): 251(h). For
loans, has there been taken into account
the effort made by recipient nation to
repatriate capital invested in other'
countries by their own citizens? ~~.

loan consistent with the finding" .~_
recoJTr.lenda t ions of the Inter-A..""ll!l .
Corrm;ttee for the All iance for Pro~"L..
(now ·CEPCIES,· the Permanent Exec~
Cc::mittee of the CAS) in its annual w
review of national development activtties?

=

NA

. ,

(

(
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6C(3) - STANDARD ITE!1 CHECXl.IST

Li~ted be10v are statutory items which normally will be covered routinely in those provisions of an
assistance agreement dealing v1th its implementation, 01'" covered in the agret:l:lent by exclusion (as
where cerbin uses of funds are pernitted, but other uses not)~

.
Then iti:ms are arranged under the general headir.gs of (A) Procurement, (B) Constnx:t~on, and
(C) Other Restrictions.

A. Procurement

1. ~AA Sec. 602. Are ther-e arrangements tl:l
pe~'t U.S. small business to participate
equitably in the furnishing of goods and
services financed?

ThiB project will be advertised via
AID's small business office.

Chad does not discriminate aga1nst
U.~. Marine insu--ance com~anies.

:> -

No ag=icul~~al co~odities will be I

p:oc=ed: I
I

USG e%cess prope~y is not p~cti=a=~e

Yes

Yes.

o

1"

~'.'- -..
~

2. FAA Sec. 604(.). Will all commodity
procurement f1 nanced be f1'Olll the U.S.
except as othel"'Wise detel'"lllined by the
~ident or under delegation from him?

•
3. FAA S~. 604(d). If the cooperating

CDun~ a'scrlminates against U.S.
IIIllri ne 1nsuranc. ~ll;lanies, wi 11 acree­
I2nt r-eQU 1r-e that mri ne i nsurana. be
placed in the U.S. on co~d1t1es

financed?

4. ~AA S~. 6O:(e1. If ~fsh~ ;:rocwre­
men: of asricu1tura1 ~::r:nd1~ 01"
woduct 1s t:l be financ..-d, is ";."I~

pT'1'Yision against suc."l procurement when
t.M ~tic pr;~ of such e.:::codity is
less thin parity?

S. FAA S~. 608(aL W111 U.S. Government
ex~ss pe~or.a i proputy be u:i1ized
wnel"'l!"Ie!' PT'actioble in Heu at the
procurenerrt af new i tl!l!!S?

6. I'!"IA s~. 9tJl{b). (a) Compl1ianc:e with
T"eCIJ, ..ement tnat at lean 50 pet' centlJl .1
of the gross tonnage at O)l:1lCdities
(cor;uted separately for dry bulk ~
carriers. dry cargo 1iners. and tankers) ¥"
financed shall be transported on privatel,!
owned U.S.-flag CJ)=en:1al vessels to tile I
extent that such vessels are available •
at fair and reuonAb1e rates.

7. FAA S~. 621. If technical assistance Yes
is financed. will such assistance be fUr-
nished to the fullest ex:ent practicable
as goods and professional and other
services frem private enterprise on I
corrtract basis? If the facilities of
other Federal agencies will be utilized,

\,
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are they particularly suitable, not
competitive ~1th private enterprise,
and made available without undue inter­
ference ~ith domestic programs?

8. International Air Transoort. Fair
COmoetitive Pract1ces ACt. 1974

If air transportation of persons 01'" Yes
property is financed on grant basis, win
provision be nde that U.S.-flag carriers
will be utilized to the extent sueh
service is available?

B. Cons tMJcti on

Yes
)1
i

Yes

I
I

NA1. r~ See. 201(d). If cev~lc~,errt 'oan,
is 1n~es:. na at leas: z: ~~ ann\:ll
d\oT1ng snce period and at leut ~ per
annla thereafter?

1. FAA See. 601 Cd. If a capital (e.g ••
cons'tMJct10n project. are engineering
and professional services of U.S. finns
and their aff11iatl!S to be used to the
_xilllJl2l extent consistent ~ith the
national interestl

Z. FAA Sec. 611 (c). If contracts for
canstMJct10n a~ to be financ~. win
they be let en a ~r.tpetitive basis to
IllllXilllUlll extent practi cabl e?

: 3. FAA Sec. 620(k). If for construction
at proauct1ve enterprise, ~11 "aggregate
vallie of assistance to be furnished by
t.~e U.S. not ex::~ Sloo m11110n?

: .
Z. FAA Sec. J01(d}. If f~nd is established

soiety by U.S. contrib~ions and adClinis­
tered by an international o~anization.
does Co~trol1er Gene~al have audit
rights?

3. ~ Sec. 620( h) . 00 arrangenents
.LoL:luoe pro::'JOting or assisting the
~gn aid r""tljects or ac~1vities of

Jnist-81oc countries, contra~ to
~ best interests of the U.S.?

4. ;:s;.A Sec. 535(11. Is f1nanc1ng not per­
lllht.ed to be used, wit!'lout waiver, for
purchase, long-term '9se, or exchange
of 1!'Dtor vehicle manufactur~ outside
the U.S. or guaranty of such transaction?

NA

Yes

Yes
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5. Will arrangements preclude use of
financing:

a. FAA Sec. 114. to pay for performance Yes
of abortions or to motivate or coerce
persons to practice abortions?

b. FAA Sec. 620(9~' to compensate Yes
owners for exproprlated nationalized
property?

c. FAA Sec. 660. to finance police Yestraining or otner law enforcement
assistance, except for narcotics
programs?

d. FAA Sec. 662. for CIA activities? Yes
e. Acr.Sec. 103. to pay pensions, etc., Yes
for ml ltary personnel?

f. ADO. Sec. 106. to pay U.N. assess- Yes
ments1

g. ACD. Sec. 107. to carr) out.provi- Yes
sions of FAA Sections 2Q9(d and 2S1(h)?
(transfer to multilateral organization :0

for lending).
0

h. Aco. Sec. 501. to be used for Yes
publ,city or propaganda purposes
within U.S. not authorized by Congress?

~



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, SODEIAC, 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.

lIil II
(fli///)

John Pi. Lundgren '
Country Development Officer
N'Djamena.

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
under other AID proj ects •

v
, '.,I
\
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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 waa putting together
its project and requested the involvement ot AID tor
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 SOD~LAC to the CDO (dated
February 28, 1977 see attached copy) requesting AID financing
for three activities:

1) Agronomic Research at Matafo

2) Development ot SODELAC'~ infrastructure
maintenance

3) The construction and development of a polder

Atter 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
(CDO/N'Djamena), Kariougue Guidingar IF=esident ~irector
General of SODELAC) and working level representa~ives
t=om both o=ganizatio~s, t~e tollo~~g outli~e was ag=eed
upon:

1. Polder ~evelonment

2. Develovrnent of SODELAC as a rekional develo~~ent

institution
a) ~4nagecent s~dy

b) Equipping and operating a mobile ~aintenance

brigade

c) J:'artici;t)ant Training

3. nese2.rch

a)

b)

c)

d)

Agronomic research at Matafo Research
Station

~and and water use in the polders

Low-lift pump research

~ocioeconomic research and the definition of
small-scale local activities which complement
the development of polders themselves.



--,--- --_. - _._------_ ..

4. Health Activities

a) Epidemiological Survey
b) Health services support

The PP reflects this agreement and contains all or the
above components.
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Objet:

SODELAC
SOCIt::T~ DE Dt::VELOPPEMENT DU LAC

PROJET O'AMl:NAGEMENT DES POLDERS

lI'DJ~J.:.E:rA, Ie

og~ /17
~. ~.- -, ..
I""J ....... _...:._

.1,

(;.;ttention I.. 1,:CRi.IS)

11onsieu=,

J'ai p:-is co:maissa.r.ce, e::. mCoc temI=~ q".le lez se:-::.=':~ ciu 3u:~a-...:.

du P:"ojet, des inte=tions de 1 't'T5.A.D Ula..-.ifestees d.c:.s la minute du :-a:o~~=t :e­
ntL-a.l c:rt:.i es~ des~i.::e at::: i::.s~a=ce~ z1:;;e:-ie·~es de vo-::'"e or~is:':1e ~ ~.;C\- ....~ -:: ~O~.

Je s-'::'s tc~e et :"::;:-essio=.:le pCI.:' l' e:~ort i=?c:--:~t ~.=.e ·JOi.:S

avez l'i:tention de fcu=--i:- ~o~ Ie de7elop;~ent de 1a SODELAC et d~ Lac. Je
vous c rce=cie p:-ofoJ:d.e=lent. Cepe.. ';;:;-t, les sotlCis et besoiLs lie 1a 30:D~:..:..c,

a l'heure actuelle, sont tels er~'il se=ait tres so~taole de :-ee~~lic:-er Ie
.' vo1l.:le total de votre aide de H:-e p..i;,ase (e."1ti:-o::. 1.415 r:::i1lic:-..::: de F G7~;') ;;.~­

tom- de trois gra.."1ds a::ces :

- Recher.:ne <:.g::'onomique a ;-iAT..;.r""'Q
In.:=a.st:-~t"..:I'e regior-ale (::-oute, ba=:-a.ges)
Ar:::eJ:.a.ge::len-: d'u:l ~older moder:1e e:l tot201i te.

Le vo1'l::le total du fi:-.2.11ce:;Je:::t de 1;,..... p::'~e est ~ ef:'~-'; :::;~:i­

sa-"1t pou:" rnene::- a bie:l ces t::-ois actions pe:::~a:..t u:le peri ode cie ~rois ~.

C'est dep~s l'origi~e, sur ce poi~t ~~ vo~re pa:-ticipa-';io~ e-';~'

de::landee. Noes avons tra....""..sI;lis SOllS 1a sigr-.ati.l:"e de i-I. Ie ;·Iinistre de 1 '~::'cul-:~

re par une lett::-e ad.ressee a. I·I. 1 ',A.:nbassadeur, (13 / 12 / 1916) 'Un Proj'';t cie ::u­
dget s'elevan"t a 201.230.000 F CPA. Dans ces conditior~, la so~~e d'e.~viron

830 milllo=s qui est prevue dans Ie rapport c:in-.:.te me pa=ai t sUI'2obonda:.te. Si

···1··.
SODELAC : Soder; anOnp'U au capiral d~ 179.660,000 F CFA

S;CI~ Social .- N'Djamina • BO;I~ posrale il!2 - Ti!ip;,on~ 35-03
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1 'on :f Clujvj nt u..'tc cur~.. :.i:l·~ ::;Or;l::l~ :.. ,,;:.:,r .: t<r:-:~. ~:o:: ,_ ~'·~t:-~: -;~ _:; '';'.. ';;:: ..
SODEwLC ct iln!=·rtvu::, '''::. to"tc.l de ~!O r::illi '.:-.:: de F ~;_~, ::-:~ ;".':l.:-':'~~'; =Ci:.~:':~'. ::J,.cl.~.

Cette SOI:-:nC corrc~nor.·~ d' aill(;urz ::;C!'13icle·.:t;~~ U. 1::. r.artici ':".'ltion d'::! l' :_,j;~I.:J

tcllc au' ellc avai t c'~6 'l)r<~'rue 0.'1 ::;~in du ::r'J;;~,,"ment'ID~·J?..J/2..C (C'::-':-.: ·.c.r·t
IDA/ (m d",te <lu 16 Octo~r~ 1)76 ;;0 ~;2:: - a - ·;.D) ;ioe:: l,ou.'rcr.:: :··~t"t ...·.,;·· - .. ~~ 'C~

poi~t 1 '''-!''l)ui de l'CP.:3TO;·; u Ie. s~e.tio:-.ie .:;,'l'AFC ~our Ie. rec.. :r,:i~r~ r;~~·";.Of:i(':t:::

(Ll5 t'lil~ion~ au l:l::l:':ir:n.n~.

2) Infr~z+.~.lc-t"Jre rcdonal~ (o:JrrC!~s route... c ~c)

La SC'Di::L!tC a -5vidc!11m~!'lt u..'1e V':C.:l~l ,)I"l rC1lr 1-: dt3'rl~lonp:,:.~~1~7. d..~

l'c!\3cmblc de 1::. Prefccture du Lac. D2:',a C'1 c:ldrc, l't)SJi~~:7Icn~ d'\.Jr..~ 1)n7.e ~<:-
" 1" .." '~l' n 1" f ....--··.,..,· t-~.., o··ir-t-",·I· n (\..., ~--".. ,,-'-t"'.,.-canlScC cl....r~'::c 1.1. at:l. lor_r In _....J,,_~ 1.:_ ..... _ .....,,_'.....r_·.;: ••.•• r·':) .•. _J .'C"".;.-

rai t un rule ir.irortc.nt. :::110 'l)CI'::1ctt::".::l.i~ <l'::':'··::-l..."'.~r ?:.. ::':)1, l·~ foc-t:c:: ~'': ~.~:c

dlh-e1ocpe::-:ent.

L' ';cr.:..:'. <::::-:::1t ;.-:ces::::.~=;::·: :::: ..
~.::l.i t ,_ 14E.OCC.C'..X, i" C:-.-. ~elcn b~:::- ~": U'_-:.'::::~.

Le reliquat de la 30~~e prevu~ en premiere ~hase (e~-~rc~ ?7C'
millions)es~ cuffi~~zt pour amenager un polder mode~e de l'ordre de teo a 1000
hectarez. En concentrent ainsi son effort plutot qum intcrvenant par de multi­
ples so~ projet~ dic'l)erses (Low lift lump, recherche hydroloeique,etc),
l'USAlD rcnforccrait 1a capacite de production con~rolee ~~e la SO~LL~C est en
train de l:le~~re e~ place avec les polders de GtjIiII, IlLTIn~ c~ vr::.ist::'lola"clc.'Tlent
:·!Ai~I. ious ::a.VC:: e~ effet que 1 'avcnir de 1a SODELAC et uu L~c ae ~r->\:,,'~ ~~,:;

l'a~~~t::.tior. ::-:c.zsivc de production que pe~~ettent lea ?olucr:: l:lOU~~~=•

.
sc::::t e~ ::Jes".:.=e c.~ V:J':'::; co=_::u.'"ti.~er Ie d.~t<lil c.:l coc..t de l'o!=':Sr2:::o,:: i':::1r.r;..;;e-
me::-: e~ c.'effect;,:,er les ~ecor_'lZ.iz=a...'"!.ccs pe:::let~c..::-: c.e c~:oi~i:" les ~';::2-Ces ~

~ettre.en "~le~.

J' espere ~..:..e ces prc~ositio:'-s vat::; a.s. r5~o!·~~. Lee se::"-.~cee du :::".­
reau du rrojet se tie~~ent a vot=e disposition pou= toutes i~fo~aiior~ s~~lc­

me!'l~aires ~e vo~ soutaitcriez•
...

Znfin ~ cert~in nombre des projcts envis~~s d~~ 7o~re rapport
I:linme pour la ;:h.ase I, pourrai t ~tre ava.r.:taceuse:;lent re:::ort~ en p,,:-=-se II.
(L'etude de reorganisation, par exemple, sc~~ plus ~~i:e lorsque Ie rrcol~me

de la f~ion et de la redistribution des ac~i·r.itcs de 1a SOD2L~G ~e po~e~. ~

I'heure actuelle, 1a gestion de la SOD~L\C AGc!'lce est r~lativcme~~ ~in~lc et ~c

pose pas de probler.es particulie=s, CelIe UU Frojet IDA cct'faite eelo~ le~ ::"~­

gles cc~~erciales e~ vi~eur. D'ailleurc, ce~ ceux gestio~ benefi~ic~~~ e~

'~77 a'une mission d'auCit p~r un expe~-eomntable ~~4 ~ la 3I:8)~

Je vous rcmercie e.::c=re ~e

l'a.ss~~ce ce t'la parfaite ccnsideration~

:ci= et ·.;ou.s ;::-ic ,l'.~:..c-::-rje!', ;:or.=:" ::::=,-.
/ ..~,.~)!,:.' ~: .........

,- ".' -. "~: " /'
o . ', r: o

T'":' =::'C!ID.~TT.T' - fTlJ.;-=> G-;-....·:-o·~
~ ..n~~, ~;;.'~" • ..1', _

~ . 'f~p~vv~--
"'j" U·., GWDI"C'-' J /~~. \\ ~ w·· .'/ ~~./

! ··I·~·'--./
I .. :J~/'



ANNEX I

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 II 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 Government of Chad's contribution $400,000. Thus, the total
uirect 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.

'TIle 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
ar,ricultural research units. The GOC contribution will cover
personnel expenses for existing personnel to be assigned to the
project.

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.
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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
eurlier the area and its population will be progressing towards
self-sufficiency.

f~
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Annex;f

IllUSTRATIVE SCOPE OF ':JOP.K FJR I\LTERNATIVES
Aim Ef'JGliiEERING A;H\lYSIS.
SQCIO"'ECONOmC ANALYSIS.

AND E~VIRONMENTAl ASSESSMENT. OF
THE lAKE CHAD IRRIGATED AGRI CULTURAL PROJECT. PHASE I I

I. Introduction:

1'1is project proposes to develop additional irric:;ated aQricu1tura1
production in or near pol der formations of the 1301 area of lake Chad
usin~ mdprn and/or improved traditional irrigation and drainage
techr.i'1ues. T"/o ro1ders ( 1200 h~.) are under development I·lith IDA-FI\C
f;ll~ncins. Crops being raised in t!le area ondrv land are millet and
(1r~ss; the existinCl. traditional "/adis and polders !Jroduce millet.
,,,heat. corn. and vP'1rta k 1es principally. The IDA-FAC polders '·Jill produce
w~eat and cotton princioa11v. Project objectives include brinain0 to the
area's agricu1 tura1 practicps thE' advanta~es of protection anainst
periodic drourhts and uncertain ground~ater levels that are harmful
to soils and crops. and Plultir1e croprinn. If a cost-effective. f'T'Odern
irrioation pro.iect is successful. replication over an area of oore
tllanlOO.OOO ha. is potentially feasih1c

T!1ic; project is part of AID's deve10~ment strateay in t:1e Sa1e1 to
deve10r ava i1 ah1e \",a ter resources. Tnf' Executi ve Cormittee for Project
PeVll"N ( ECPR ) of tile !~frica Bureau i n'\lO/'IJ found three areas needed
furth~r study and clarification Gefore a rhase II ~rorosa1 could be
revic~/ed for approval: viz •• enqir,eering. social soundness. and environmental
i rnpact. Thf'sC s tudi E'S are cons idered part of Phase I of the project
and ti)C studies nust satisfactorily answer outstanding issues identified
bel Oi'J •

II. Llbjectives:

Alternatives and Cost-Effectiveness Ana1vsis -- Encineerinc Design
Appropriateness: " . -

1. Design a1 ternatives for an i rri~ated agricu1 ture project
should be revie\'/ed to deterMine the 1m'/Pst cost. rlOst effective alternative
considerina protection of ecology. management and ~aintenance. and
product i vi tv.

2. Verification must be made tnat desions are adequate.

3. Cost pstimates ~ust ~e reviewed to verifv satisfaction of
requirements of 611 (a) of FAA.
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4. it'ldro10l1ica1 data snou1d lie revie.-Ied to assure supply
of water and safety from floodin(j.

5•. Determination must be made that maintenance requirements are
adequately provided for.

3. Socia-Economic Study:

1. Update socio10Qica1-anthropo10gica1 appraisal to determine
human and cultural constraints to proposed project's success, and to
desisn measures to be used to overcolTle such constraints.

2. Review relationship with costs \'Jhich \'Jil1 be reviewed as
per para f', and sett1 ement costs~ and possibi1 ity of benefits bein~

reduced bv socio109ica1 or sett1elTlent related expenses or prob1ens.

3. J\na1'1se availability of education and health services.

4. Determine full scope of benefits of rroject, multip1 ier
effects, inc1udinq industr~ization, transportation, etc.

C. Environmental Assessment:

1. Tile envi ronmenta1 effects on the area caused by construction
and increased population \'Jill be significant. '·/hat ·:i11 be the adverse
and beneficial effects? All polders ,old and new, will be examined, as will pre­

road maintenance activities.
2. Effects of return seepa~e water on lake ~aters ( and on fishing)

lIlust be determined:

a. resu1tins from farming methods(e.g., use of fert./chemicals)
b. resu1 ti ng from popu1 ation increases and concentrations

3. Impact of soil and water use methods or.:

a. salting /alkalinization
b. heal th hazards

4. 4ea1th data in the project area and perinhera1 areas must be
collected and ~ssemb1ed to determine:

<1. thp ma(jnitude of present trollica1 disease problems \.'Jith
particular attention to malaria and shistoso~iasis;

b. the r~aCJnitude of :"lresent disea~es caused 'J'Y' poor sanitation
s tanda rds;

c. the nature and extent of public ~falth service~ presently
operating in the project area;

d. the nature of preventive ~edicine an~ sanitation infra-
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structure pres~ntly in place including met~ods, types, prevalence of and
uses of :iousehold '.'later supply, 'luman t·/aste disposal, and sol id waste
di sposal ;

e. water quality and vector habitats in the project area;

f. social habits and attitudes among villaqers in the project
area relating to health and sanitation.

The assessment must propose and eval uate options for all eviating any
potentially adverse environmental i~pact of the proposed project on
public health. This analysis should include consideration of:

1. Investment and recurrin~ cost, takin9 into account the potential
effect of such costs on the overall viability of project design;

2. Institutional support required during and after AID participation
in the project and its capacity and willingness to provide this support;

3. Likelihood of change ih villa~ers' perceptions and attitudes
in thei r heal th and sanitation practices, and extent of cooperation call ed
for on thei r part;

4. Replicability of project design in other areas I./here irriaated
development is conterilplated.

Furnish recommendations concerning:

1••Jl)ether the overall project may proceed in a manner which "fill
not adversely affect nealth conditions, if so;

2. \·jhich of the health component design o!')tions identified is
the most technically, financiallv and socially feasible and should oe
adopted, and providr pro.iect design for that option.

3. i'1eans of monitorinc and evaluatinq the environmental i!TIpact
of the rroposed project on pubiic rlealth durina imnlemcntation and expansion
phases of the project.

III. Report Content

The report s:loul d detenni ne the rr.ajor areas of envi ronrr.ental impact
1ikely to resul t from the recommended Phase II activity and team members
should interrelate their analyses, conclusions, and recommendations so as
to arrive at an inteqrated report.
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T:1e analysis should consider the oositive and neaative effects. the
primary and seconda rv conseque-ncps and the long and snort term effects
of the activitv; alternatives. includinq "no activitv~',should be considered
~iven benefits. costs and risks of alternatives. ~dverse environmental
effects that can not be avo ided shoul d be cons i dered and responded to by
positive correction measures to be taken and wei9,hed against benefits
that will resul t.

Considerations shaul d incl ude but not be 1imi ted to: (a) resource
lin~a"es. e.n. relationshir to national resources. (b) physical aspects.
effect~ on I"JeoClraphic location ( Sahel ). (c) socio-economic aspects. e.g.
effects on cul tural relationships. traditions and values. etc •• (d) public
health aspects. e.g. effects on health. sanitation. etc •• (e) economic costs
and benefits. (f) adverse effects versus benefits. and (g) short-term versus
lonq-term benefits.

IV. Scope of ':Iork

The contract team will work closely with end/or coordinate with officials
of ;\ID/,~ashin("ton, COO/Chad. SODELJ\C. ')RSTOrv.. and GX.

Thr team will evaluate the followin~:

A. [nnineerin~ Analysis:

1. Desiqn alternatives for the PI'orosed project will bc analysed fori

a. safety of desisn.
b. protection of ecolo"v and environr~E'nt.

c. cost effectiveness,
d. soundness of desicn adaptabilitv related to prior

exrerience in the area,
R. nrohl ens of Maintenance and mana(1C!'1ent of \.,rater

dis t r i:1 uti 0 n to fa rme rs ,
f. efficienc" of I/later use - losses in distribution, etc.

B. Socio-Cultural J Socia-Economic reasibil itv

1. Tnis area of analysis has three distinct ~ut related asoects:

d. to determine the compatiLJilitv of tile rroject 'lith be
socia-cultural environment in \'!hich it is to be introduced;

b. to assess the likelihood that ne~ practices or institutions
introduced amona the initial project target rorulation \,/111 be diffuc;ed
amonf1 other grours;

c. To assess the social imract or distrit)ution of benefits
and burdens amonn different Groups, both ',-lithin the initial project
population and beyond.
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2. l\ssf'sS Socio-cultural fp.asibilit" takinn into account values,
heliefs, social structure, allocation of time, motivation and organization
of the tar~et nroup.

a. :Jevclon "minimum participator profiles" of the potential
tan-let qrour participant. Identify those \'Jho ~"ill not partiC'ipate and
any \'/110 I'lill be adversely affected.

b. Identifv social, political and/or religious obstacles to
project implementation.

c. Determi ne preferred methods for corrrnunicati ng ",; th potenti al
and actual project participants. Design communication strategy,
mechanism and define content of cOlT1r.lunications.

3. Assess the Potential of the Project or Important Individual
fI empnts of it for r~epl iCil.tion by Other r-lembers of the Tarnet GrouP.

4. Social Consequences and Benefit Incidence

a. Assess the distribution of benefits and burdens produced
11'1 the rrojeet considerinq, e.C!., access to resources and opportunities
(viz., land, capital, credit, education, markets, etc.); emrlovment
oenerated (and the abil ity of the tar~ct I1rOUD to respond to new require­
ments of nevJ aqricultural practices)i displacenent, miqration and
"urbani zation" effects; changes in pO'fler and parti ci pation.

(For more complete definition of thp.se terms, AID Handbook 3 (Project
Assistance) appendix SA -Social Soundness Analysis- s10uld be consulted).

c. Physical Environment

1. Non-reneloJabl e natural resources rel ated to the project areas.

2. ')ther natural resources

a. Usin'1 data available, detennine present environr.lental
condi tions in the bas in. Tili S determi nation shoul d incl ude, but not be
lii1lited to, tne foll0·tJin(l areas:

(1) Identifv by type and estimate the population of the
various ,,,,ildlife species in the area. Note esoeciallv if anv of these
animals are on the international or local endan~ered species lists;

(2) Identify the major plant species in the project area.
;lote any plants, or plant diseases I"hie:, could be a threat to expanded
a~riculture within the area.

<J) Identify propeeed 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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(f) Locate and analyse t;,e existin~ fishin~ in project
areas and dctenlline the extent of the fislling industry viithin these areas.

b. Determination of effects of an irrigated project proposal.

(1) Consider effects on public health, surface and
groundwater, fishina, natural resources, etc., resultin~ from water and
land use.

(2) "lherever ':/ater supply systems are to be established,
ensure blat tile impacts resultin~ to these areas are studied. This'l/ould
concern healtil l11aintenance problerls and costs, and replicability.

c. Prepare ouidelines and terms of reference for rroposed
project to:

(1) lnsure that wherever nesticides, fertilizers, or other
ilC1ricul tura1 cilcnlica1s arE' propos ed, the potenti al envi ronmenta 1 impacts
of these cher.lical s resul tin9 from direct appl ication and runoff are
ana 1\/zed.

(2) Prepare prorosals for minimizin~ possible adverse
pub1i c Ilea lth, and envi ronlnenta1 effects of, irri gation and settl ement.

(3) Ensure rroject is ecologicall,'.' sound. Tenns of
reference for the :1roject should consider cl~oppin~, soil use, drainage,
1cal til, etc.

lJ. ;1ulnan Lnvi ronment

1. Pu~)licliealth

a. Collect and or~anize all data D€rtainin~1 to rublic
health in the i3ul Dolders area; tflis is to b~ presented on an area basis
(dunes. villaae, nolder. etc.)

(1) Tabulate cOITlllunicahle disease statistics I'lith emphasis
on vector borne and aoriculturallv related diseases such as schistosoMiasis,
nolaria. trypanosoMiasis, onc~ocerciasis, dracontiasis, hookworm and
other intestinal parasitic infections.

(2) Present and propose rublic health and preventive
medicine infrastructure includin~ methodolopies.

(3) Present tyres, prevalence of and uses of domestic
\\'ater suppl v, human "Jaste disrosal and sol id ',.,.aste (refuse).

(4) Collect, chart and present data on chemical and
bacteriolo~ical water quality of the area.
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b. Througn i ntervi e'!!. secondary data revi e.'I and observations
assess tne present oovernmental institutional capabilities in public
health and con~unicable disease control proqrams.

(1) ~ake detailed assess~ents of capabilities for the
control and prevpntion of tt,e further dissemination of malaria.
schi stosomi as is and other vector borne di seases.

(2) Recommend areas of institutional chan0e of additions
which would improve existinq pro~rams.

c. Based on the data analysis and observations ~ake

reconlmendations on the follo''lin9:

(l) Possible or potential rrodifications of the project or
deleterious effects 'vlhich the project ma/ rroduce. in the areas of
pull1 ic heal til.

(2) Possible or potential institutional rlodifications that
may be required to monitor, lessen and/or elirrinate deleterious oublic
hea1tn hazards \,,\1ic', Ilia:; result from or be increased due to project
ac t i vit i es •

l. ,/\ ni rna1 11 eaIth

JJta on animal healt~ is to be collected and or~anized in a
Iiianner similar to that cited above for hu~an :lealth. S;-,ecial attention is
to he ':liven to data on t.'/pdnosomia:;is. i~ecommendations as outlined in
iteill c. aLJove are to be made for this area of studY.

v. rcrc;onne1 and :·1a npm'Jcr Requi rel~lents

1. (1) Civil/Environmental In(lineer-team leader. ()) days
knoll1 edgeabl e and ex peri enced i n studyin~ inte0rated/col'ln1 ex
ecosystel"s. pub1 ic 'leal th t and aaricul tural developmpnt ~ractices.

3:) days

31 days

(') da'.;c;

eac'} (;') da'/s

38 davs

f') da'ls7. (1) Sociolo~ist//\nt;,ropolor:;ists'lOuld have
experience in rural/tribal societies and ability to
rerforrt! demographic anal IIses

2. (1) HydroloC'ist/ocolonist

3. (1) ,'\quatic l3iolofjist/chemist

4. (1) Fntor:lOlordst/CcoloQist

h. f.,sronorlist/soils specialist

S. (2) Eiliuemioloni;t/rublic Healt~ Sl"JeciCllist
(SflOUld include animal diseases)
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:j
:1

I

8. ~anitar'l En'}ineer

oJ. 'Jater Resource (Ci vi 1) en~i neer

10. Economist (Agricultural deve1or~ent specialist)

TOTAL

30 days

38 davs

(,1 days

13 oerson roont!1S

field efforts in t;lis study are estinated to require ~lTE of two (2)
rronths. Final report ')0 da"s after initiation of studY.

Cost Lsti~ate - 18 person months

25 '.'1ork days/month avera;e

$185/day average

18 x 25 x $185
+ 75?:.

Per diem - 18 x 38 x 50
Travel - 10 x 17 {International,

10 x 200 (In country)
Excess bac!"aoe

Sub-total

Other Di rect Costs

Physicals - 11 x 51

83,250

27,OOJ
US) 17,000

2,000
1,000

~]30,25f)

50')

Passrorts, vi sas, shots - 1f) x 50

Telephone, etc.

f{eport reproduction, secretarial, etc.

I'/orkmans I cornpensati on, insurance, etc. 20;~

Sub- tota 1

Grand Total

Rcunded to

1,On')

1f,650

28,650

$158,9GO

$160,000
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VI. Jriefinr,s and f:p.oorts

A. Prior to departure for Chad, the entire contract team will
assemble in ',Ja'lhington D.C. for one da\l briefins by ,1\10/'·) I\frica Gureau
and S[R/E~GR Personnel.

;.1. Routine, periodic I1rogress reports \'!ill not be required. Reports
of any significant findings, problems, serious delavs, or unforseen
circumstances '.'Inich may seriously hinder or effect tile outcome of the
tcafll's activities or of the total project must be reoorted to the responsible
1\10 offices/bureaus "I'len and if they occur.

C. ~'rior to derarture from Chad, the contract team will brief
COO/Chad and others designated, such as SODELAC, and present a draft of
field findin9s for reviE!,'/ and comments.

i). ~Jit~in 10 davs after return to tne U.S. the tean: leader ..... ill af"ain
110 to ':Jashin9ton for deLriefinq hv I\frica Bureau and SER/ENGR personnel and
present a draft of tIle final report fer COl"lfilents.

E. .f\, final report snall be ;lrerared ar,d suhnitted no later than thirty
(30) days after co~nletion of field work in Chad. T~is report shall contain
all findinqs, pertinent data, recormlendations and ~roject designs required.
TIle draft rerort is to be in a forrr,at confominlJ to sections 15Cl'1.7 and
15:JO.i1 of tf-je Council on Environmental Quality Guidelines described in the
Code of Federal Re0ulations, Title 40, C'taper V, Fart 1500 (38 Fed.
!{ea. 2r)55J-2D562, I\u(']ust 1, 1973) and conforrring to f-rocedures set
forth in 1\10 renul ation 16 as publ i<;iled in ti,e Fedenl I~e~i ster,
Vo. 41, :~o. 127 ,~~ednesda'I, June 3'), 1Q76.

The fi nal report is to be suumitted to /\ID/I,} ','Ii thi II t';/enty (20) days
after t~e Contractor i~ debriefed and receives comncnts on ~odifiC3tions

of the fi nal report. The fi nal rerort is to oe prepared in ·1 format ','!hi ch
r.lav be presented to and accepted by the Ccuncil of Environmental Quality.
The final rerort shall incorporate all data, maps, findinC1s, recommendations
and project des;Cln resultina from the team effort, as ';Jell as tHO
revi ~!/ comments and/or modificati ons of the draft rerort. T\oJenty-fi ve (25)
copies of the final report shall be submitted to AFR/DR and five (5)
copi es subrnitted to SI:::R/EiiGR.



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 end 6
dispensaries in the other main villages. At thepresent time, the
medical center can 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 immigrants 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 progr2l!l.S, (4) the re-
equi~ent and repair of the health facilities end (5) the assign­
~ent of e.:l a.d.di.tio:::al l.a.boratory tac"""~cian end ~ha...-=acy assistant
to the =edical ce:::ter.

Errviron~ental Sanitation

The towns and villages of the area are generally built on the sand
dunes surrounding the polders. "The hot sand dunes, which act as
natural filters and neutralize the potential danger of the defecation
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 illness and provide
an alternative water source to schistosomiasis infested ponds and
ditches. Environmental sanitation problems will begin to develop as
~gration into the area, and especially Bol, overloads the presene
simple sanitation system.

Malaria

In spite of reports of malaria s~toms, only 4 Anopheles mosquitoes
were collected during the 2 week study period. The paucity of vector
mosquitoes was axpected because the study took place at the end of the
dry season. Anonheles larvae were mainly found in the puddles in the



adobe brick quarries at the edge of Bo1 rather than in the Lake. This
observation leads to a conclusion that the increasing urbanization of
Bo1 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 snails 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 351. of a sample of
boys from polder villages had positive urine specimens in contrast
to about 161. of similar specimens from two island villages. In
addition, the typical vector snail 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 newpl:'oject and World Bank drainage canals.


