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‘X INTRODUCTION

The following is the final ‘Report of the Team which carried
out an.Environmental Assessment of the Bakel Irrigated
Perimeter Project betweeh April 11 and May 6, 1977. The
Assessment was undertaken on behalf of the American Public
Health Association (APHA) in accordance with the texms of its
contract with the Agency for International Development (AID),
Contract No. APHA/AID-AFR-C-1253.

The Team vas comprised as follows-

Ulric P. Glbson, Ph. D., Environmental Specialist—Team ‘Leader
‘Swailen S. Hennein, ¥Ph. D, Sociologist.w -
Kevin L. Palmer, M. S., M. P H., Maldriologistfi
°he1don A. Miller, M. H. A., Health Adminlstrator/Planner.
Frank P. Carrol), M. S., Environmental Health Engineer.

A. Objectives and Scope of Wo*k
The Team s Scope of Work as deflned by AID is: snown

in Appendix~A.‘ As stated_therein:

The objective of the contract team will be to make

an environmental assessment (EA) of the project,
focussinrg on Public Health related aspects. This
assessment will also produce a recommended design for
the incorporation of an appropriate health component
in the project to protect villagers in the activity
area from any potential adverse health effects of a
new water impoundment and provide cost estimates for
such a program. 7%he EA team should study as many .
possible alternatives and or internal modifications of
the project as possible and make recommendations to
USAID and the Government of Senegal (GOS) concernlng
the various options weighed. :



B. Background Information

l. Previous Environmental Examinations

A preliminary environmental examination wes conducted
during the development of the AID Project Paper (PP)1 and
»forms a part of it. The Executive Committee for Project
Review (BCPR), however, found that examination to have
dealt inadeguatelyuwith’the potential'negative health
impacts.

Subsequently, another environmental assessment2
vas undertaken by Dr. John H. Nebiker during October/November
1976. That assessment concluded that an increased\period
(year round instead of the rainy season only) of high malaria

incidence is the most serious and 1mmediate negative 1mpact

'It recommended free prophylaxis for all residentskof the

iprogect area as the main controlling neasure f:The
ECPR, however, disapproved of this '

Scope of Wbrk, Appendifo

That assessment also p01nted to'much: less_ ignificant

'potential impacts of increased schistosomiasis, and ecologlcal
changes due to the use of fertil1zers and pest1c1dea. These,
it pointed out,should not be totally ignored but should be

carefully and regularly assessed in the future.



2. Project Description

A full description of the Bakel lrrigated Perimeter
Project, as provided in the AID Project Paper ®p)l, is to‘be
found in Appendix C. It is therefore not intended to repeat
that description here, but to emphasize those aspects of the
Project that are of particular relevance to this environmental
assessment.

The Project is located in the far eastern region of
Senegal around Bakel on the Senegal River and the lower
reaches of its tributary, the Faléme Rrver ’It proposes to
introduce farmer managed irrigated crop productiqn in an area’
previously charecterized by dry land and flood recession

farming

The irrigated perlmeters Wlll be workedfy

level c00perative'basis 1n 23 v1llages w1t 1

of about 3l 000. The PrOJect is concerned;only w1th the

first of the proposed three—phased development which4w1ll ‘con=

81st of small perimeters varying 1n size from ZO toi_OO

hectares with most being in the range of 30 to»5 hem res

each The total area of the perimeters w1ll?be 189 ha;:§Small

p_gp_ of 15 hp and 52 hp and of capacity lSOiandi Oopuﬁ/hr
respectively, will be used to pump water mainly from the

nd from marigots (swamps) in a

Senégal and Falemé Rivers

few cases, for;irrigation;



The Project will introduce farmers to doubiLe
cropping consisting of a first crop of rice during the
rainy season of Ju1y300ctober followed by a crop of
maize, sorghum and cowpeas during the dry season of
Novemher to June. It is aiso_intended to demonstrate
to the farmers the henefits-of;irrigated agriculture

such aspprotection~against periodic droughts.

This project is not to be confused with the

larger irrigation development proaects planned if relation
-to the construction of 2 major dams on the benegal River

and for which another environmental assessmen‘ 15 in progress.

The total cost of the Progect is estinated at
$8. 556 million with AID providing $6. 149 million for
pumps, equipment etc., and the Gove*nment of Senegal
(GOS) providing the remaining $2 407 million. VThe
‘Project period is planned for FY 1977 through FY 1932

The Pro;ect,has already;been in progress with

the harvesting of the : first,year s crops currently being

completed.



Visits to the eleyen (11) functioning perimeters
extending from Gande in the North to Ballou in the South
have sexved to emphasize the following:

1. The re’atively small scale of the Project.

12.i The relatively small contribution of the
perimeters to the total flooded areas during the rainy

season.

3. That contrary to the claims of the\earlier

Environmental Assessmentz, water applied to thelperim_ters

for the dry season"crops does not result in sul ained

ponding.' No ponding was seen in fhe fields on the day

following irrigation.& Theronly bodies oflwater seen were,
the very insignifieant quantities trapped‘inﬁthe distributionlr
boxes (area approximately 3m x 2 m) and in some cases

~used for hand application to nearby kitchen,gardens No’

' e o
anopheline breeding was found in the perimeters and‘the

dry season irrigation poses no threat of a

, f73: '
incidence of.malaria approaching "a uniform high rate

throughdut ‘the yes;" as claimed in the earlier assessment.

4, ' Several of the perimeters are in excess of a

kilometer (in many cases 3.5 Km) from the villages -

see Table I . At these distances, the effects of insect
vectors from the perimeters on the villages will

generally be minimal.
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C. ‘Team Activitieiv

The Team was asseitbled in Washington D,C. commencing
April 6, 1977 for briefings by APHA and AID.

Three members of the Team (Drs, Gibson and Hennein,
and Mr. Palmer)travelled to Dakar on April 11, 1977

and were followed hy the remaining two on April 19, 1977,

~ The Team was briefed by the AID Mission, Dakar,

following which it proceeded on a trip by road to the
progect area. This included visits with the Société
d‘Aménagement et d‘Exploitation du Delta (SAED) and the
'Organisation pour la Mise en Valeur du Fleuve Sénégal
(OMVS) Documentation Center in Saint Louis, the irrigated '
perimeters at Dagana and Matam, SAED s management at Bakel,
all of the eleven (11) functioning perimeters in the project
‘area, and Selliny, the southern—most village for which
a perimeter is’ planned in the progect

During the approximately two week period spent in
5Bakel, epidemiological, water quality and sociological
fsurveys were carried out. '

several;agencies cooperated in providing the Team



with available information. A list of these agencies
and the contacts in them are to be found injApEendixfg.
The Team wishes to express its sincerest gratitude_to

all of its contacts and the agencies they representt

In particular the Team wishes to thanh Dr. Marc Vincent

and Mr. Frank Casey of AID for their ynoman services?in

accompanying the Team and providing excellent translations

throughout the trip, Mr.1 Sy Abdourahmane of SAED forf

similiar services throughout the field trip 1n Bakem;
and those village chiefs and officials who greatly
facilitated our. field surveys.
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II ENVIRONMENTAL ASSESSMENT

The environmental assessment of this profect has been

undertaken in three main segments, viz.,

1.

A Preliminary Environmental Assessment by the Project

Development Team. This assessment which preceded the

operative data of AID Regulation 16, Part 216 Environ-
mental Procedures was considered inadequate with res-
pect to its analysis of the potential environmental
health impacts.

An Environmental Assessment gz_Dr John Nebiker aimed

' at correcting the deficiency of the preliminary assess-

ment was then undertaPen The Execufive Committee for
Project Review (ECPR\ found the recommendations of
this assessment unsatisfactory and ordered a further
assessment of the project

An hnvironmental Assessment and Health Component Design

was thus undertaken by the APHA Team.

‘These three assessments are synthesized in logical sequence in

the sections that follow Also incorporated are responses by

AID/SER/Eng to a number of issues raised by the Soi10 onserva-

ﬂtion Service and the Department of Health Education\and

Lwelfare

A

Preliminary Environmental Assessment - Project Develop-
ment Eeam '

The reduced matrix of numerically rated environmental

aspects is shown in Table 2. Analysis of the rating
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Table 2

Environmental Impact Assessment Matrix °
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matrix Indicates the following:

; Resource Linkage: No significant changes are anticipated in

the total ecosystem 0of the Bakel region.eThe land use pattern
of the area irrigated will be altered, but the total area
irrigated will be relatively small. Initially a total area of
200 - 300 hectares increasing to about 1800 hectares widely
spread among 24 villages is: being proposed for irrigation |
dcvelopment. Most of the lands being proposed for 1rrigation
development are presently v1rgin or devoted to dry land crops of
largely millet and maize. The PP team observed that on]y a
very small portion of the activity was truly virgin land which
had not been cultivated sometime in the past. shOW1ng natural
regrowth.

The present labor force of’ villagers will not be significantly
altered, as the labor analysis shows that adequate labor is
available to 1mp1ement off-season activity as an adjunct to

traditional cultivation. The villagers regard irrigated culture as

a’ supplement to traditional farming,‘which will continue to remain

the mainstay agricultural activ1ty Thus, the population

ldistribution will be altered but slightly. If ‘the irrigation
'culture area grows to larger prOportions, say to 3 000 -~ 4,000

'hectares or more perimeters in the 10-20 year future (if the initia

irrigation activity efforts prove successful) there may be



population shifts and immigration to support expanded
irrigation and other related activities, No new.villages are
vprcdicted, but population in some villages near irrigated
perimeters may increase.

'Fish and wildlife ecosystems will be altered significantly
’on those areas to be irrigated "However, .he total area affected
is very small and will not significantly affect the total. fish
and wildlife ecosystem. Water withdrawals, largely from the
Senegal River. are relatively small and will not affect fish

life systems to any significant extent. Invsomehrice’paudy areas

‘of SOutheast Asia, fish for human consumpt_on are'proiagated

in the paddy ponds and add important protein't pthe diet This

practice is uﬁknown in the Senegal River Valley.q?Since the paddy

areas in the Bakel region will be permitted to »_y;up intermittent11

during the growing season, paddy fish culture will not be feasible.
The increased produce of rice and maize may generate additional

transportation requirements.‘ During thethird year of the activ1ty4

surpluses of produﬂts (rice and maize) may begin to appear and

Wlll need to be exported to other regions of Senegal for sale.

Both road and river transport will need to expand to provide the

,required increased service. Railroad shipping facilities are only

”30 kilometers from Bakel connected by a fair road. The crops to

,he,produced (rice and maize) are readily storable for railroad
tronsport No great transport constraints are envisaged. Transport
can grow gradually to provide the d=mands that may generate from
the activity._The environmental effects of improved roads, ete:

will have to be addressed as the roads are developed.
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The marketing train will have to be expanded. During
the initial phases (27-'3 years pericd) produce (rice and
maize) witl be absorbed into the local village markets
and Bakel. As surpluses begin to appear, traders will gain
experience over piolonged time ‘as the surpluses will
generate slowly-and no great constraints are predicted in
the marketing train and/or required fucilities. No-major
milling facilities are ‘planned. under the project, there-
fore effects caused by the mill or by~products are mot
considered.

Physical Aspects:

Sedimentation and erosion were cons1dered on the canals

and drainage. Since the river flow carrles a small bed
load, water borne sedxment will be very small and no

significant problems are ant1c1pated w1th 51lt from the

- river water. The 1rr1gatlon systems w111 be served by

!

relatively small capaclty pumps and adequate structural ero—
sion controls are belng emplaced 1n the maln canals (whlch
are relatlvely small) and in the laterals, so min1mal

erosion is expected in the channel ways ' Slnce pumped water,

'is be1ng utilized on pondlng rice f1elds, a relatlvely low

runoff waste will be developed and dralnage w1ll not be a
problem Drainage ways are prov1ded but w111 not be requlred

exten81ve1y, as the pumps will be shut off durlng periods

of non-uater demands
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The activity intends to irrigate land areas formerly
in rainfed crops or not being cropped. Through necessity,
only the higher lying lands or those most flood free will
be developed for irrigation. The soils in those areas are
the most recent alluvium, relatively deep and fertile.

The predominant soil types on the perimeters are
fonde soils which conatitute aboutd65% percent of the surface
project areai These soils have up'to a 44 percent CIay
content. They are well aerated with good capillary action.
permeability and drainage They are irrigable and usually
suitable for wheat, sorghum, peanu*s, corn, cowpeas and
vegetables. About 35 percent of the area is of the Faux
Hollaldes soil type, a med;’um heavy 9011 witb up to 50
percent clay content. These s011s are irrigable and
suitable for rice, sorghum and other cereal graln crops
The soils, since they are recent alluvium and not heavily
stratified are well drained, partlcularly in the higher lyi
zones. No drainage problems are anric1pated in the propose
irrigation areas.

On the other hand, the best rice paddy 3011s are thoae
that have or can be developed over an 1mpermeab1e clay pan
about 30 - 40 cm below the ground surface that w111 reach

the water table, thus providlng conditions for efficlent
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water utilization. An impermeable s0.ll layer is usually
accomplished by "puddling” the soil or disturbing the soil
texture until a compact layer is developed producing an
ideal zice growing ponding water environment. If the area
is expanded greatly, the.long tern effects on the soils
of this rice growing culture will need to be assessed by an
irrigation land classifier well versed in tropical rice g
cultures.. However, initially, with a total area being pro-
posed for development of less than 2, 000 ha spread over
a large area, the project will not have a significant overall 2
effect on the soil environment. With the prOJect develope
ing slowly, as planned those effects?can be assessed
before widespread rice development occurs

Water withdrawals from the Senegal River are relatively
insignificant and will have 1itt1e effect on River flows due
to limited project demands. Water use for rice will become
more efficient and reduced as the farmers become aware of the
relation of diesel costs to water volumes pumped

The types of irrigation facilities being planned would
not cause much area to be continuously wet for long periods
Because the plan has a separate system for each village, the
pumping of water w111 be intermittent ; The pumps will be
run and the canals filled only for so long as needed to

deliver water to the fields Then they will stop and dry
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out. In general, the fields wll)l have a dry surrace for a
poriod before the next irrigation is applied. ‘The soils have
excellent moisture retention characteristics so that frequent
_irrigation is not necessary. .Even the surface of a rice fielﬁ
can be dried without harm to the crop and the ClOUdj vater
requires lowering of the water surface to allow sun to reach
the lower stalks during the early stage.. Later the de eper roots
cxtend the period before added water is required, also assuring
against constantly standing water.
| There is a likelihood that in the first few’ years, poor
land leveling might result in spots in the fields that will not
fully drain and thus remain inundated between irrigations,
but in time such spots will bP eliminated because the crops
do. not produce well in such wet spots, so the farmer will fill
them in.

Waste water going into the natural watercourses and drains

will tend to extend the life of swamps and pools in nature.

However, due to the fact that the villagers and‘farmers must

pay for the cost of pumping water, theyihilwﬁtryﬁto:reduce
water wastage. Thus ‘the area of suchenatural'ponds or swamps
should not be greatly increased.

It is desirable to emphaSize Lhat innthis area of single

village systems, irrigation canals, ete.’will be used

intermittently, not constantly as in larger progect areas.


http:lowering.of
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Aquatic plant vegetative growth will not be encouraged
in the rice paddies. The ponding water, as it is designed to
o, will inhibit much of the weed growth , To produce a_
good rice crop the farmers will intensively eliminate all
undesirable growth. Since water deliveries are limited to
the requirements of the'paddy fields and are'shut off;there
will be little waste water to promote swamps and wet areas

adjacent to the irrigated areas.- AndAoince the wa*er deliveries

will be intermittent,}those areas andfditches and laterals

will dry up,thus preventing excessivelronding and urwan ed_
agquatic growth.

The Senegal River water has a. very low salt conten..
and no salt buildup in the paddy areas is predictec.“ Chemica
fertilizer use is relatively 1ow (250 kg ha) on rice and w;l]
have minimal effect on the salt content of the groundwater.
.Althouqh it is ant1c1pated, due to the high pe:meability ‘of
the soils that a portion of the applied chemical fertilizer
will be leached into the grounewater reservorrs ard will
find its way back into the river,‘ the buildup of groundwate
saline conditions Wlll he very slow and will pose no orobler
uin the predictable future.

No. impact is antic1pated from conStruction actrvxties
gThe irrigation systems are largely VLllage hanc labor ccn-~

struction facxlities and will be relatlvely very small
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lwill be practiced during the rarnv season, exces

fmay occtur 1nside the dikes,
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constructicn'features. No major f;eld construction activsties

are planned. The perimeter dikes are also small constrtction

facilities and will have low 1nnact. Since the rlce culture

nondlng
if constructed oh some nerlreter<
and a means of draining those’ .possible ponded areas will be
.provmded

C‘imate will not be dzscernably af fected as the

total area of the actrvzty is small and’ scattered

Socxo—cultural Aspects:

‘As noted above; there will, be 11ttle ponulatmon re~
locatlon or resettlement as the actzv;ty ls 1ncluded lnto

the exlstlng v;llage social structure. The utllrzatlon o¢

a s;ngle village water system 1n thls proposal ls gocd be-

‘cause it uses an exlstlng soclal orqanlzatlon and does ﬁoc

compllcate the exlstlng soc;al structure bv a newbentlcy

The responsibility and, authorxty 1ﬁ WIthln the village.

The suggested size of the perlmeters ternlts thrs tvpe of
1rrlgatlon system.

Populatron crowth may occur in the long run if the
activrty grows to massrve proportlons, but the crowth if any,
as*a~resu1t of the actxv;ty wxll be very slow and problens'

'1£;any develop, can be rmsolved Wlthln the normal vil age stru
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Aesthetically, the general environment will be fmproved
by the presence of green growing fields of rice during the

season in an otherwise very drab-appearing'environment.

Public health Aspects:

The oooulation growth'will not be accelerated signifi-
cantly above normal growth due to the activify, therefore.
health and disease aspects will be aggravated'very little beyondi
that already existing

Disease vector mosquitoes may be increased due to prolonged<
ponding of water in the paddies But since the water'will.be
delivered intermittently and the paddy fields mill be permitted
to dry out occasronally, the vector producrng environment will
be disturbed and it i5: anticipated this will be no greater pro-
blem than now exists in the area.' Srmilarly bilharziasis
(schistosomlasis) may increase to 2 limited extent, but the
area ponded is relatively small compared to the existing areas
of swamps and ponded marigot zones in- the region If schisto-
somiasis were, to be promoted by the actlvity,,it would have
minimal effect on the total occurence of the disease

: Pesticide/herbicide usage w111 be very lrmited in the
initial stages of the activity However when the act:vity
expands, as it may, and the farmers learn the benefits of pest-
icides/herbicides, storage and use of these chemicals become
widespread, normal.precautions will be exercised.

The villagers obtain their domestic water largely from the
Senégal River and some shallow village wells. The activity may

augment the groundwater supply in the upper acquifers. The
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water thus added is as good in quality as that now utilized by
the villagers and will not significantly alter the health
hazard.

Increased food storage requirements as a result of the
- activity will genevate an increased rat and rodent population.
The villagers now store fhe-croptin elevated bins 6n stilts,
and frequently install “rat shields" on the stilés to prevent .
invasion of rats and rodents into the stored crop. Improvéd
storagé facilities'and rat pfevenﬁion‘ﬁill ﬁeed to be developed
over time and the problém'ﬁili be'appropriately résolved by.

the villagers.

Review by the Project Committee

In g‘memorandum dated October126,11976. t9ifhéjA£ficav
'Execuéive Committee for Project Revfeﬁ;;ﬁ;;;thﬁ?ﬁiﬁﬁ;fs.ﬁAFRI'
DR reported on the findings df‘the secbnd'féview of the ﬁroject
as follows: |

The project committee reviewed the subject project '
for the second time on October 13,1976. (The first review
was held Aug. 19, 1976.) * The general finding.was that
the project, in its latest revision, is sound and should
move forward to approval, subject to resolution of the
few remaining issues detailed below. The primary pend-
ing issue relates to environmental health....

Environmental Health

The potential health implications of the project
were singled out for special concexn as other environ-
mental areas (physical, biological, cultural, etc.)
appeared to be adequately treated in the PP.

Discussion: The health problem relates primarily
to the increased exposure of the target population
to ponded water resulting from the irrigation measures
to be implemented. (The absolute increase in stagnant
water will be relatively minox compared to quantities
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already in existence in the region. In addition,
there will be greater use of pesticides and herbicides
as well as increased food storage over the life of
the prcject. '

In view of the fact that this will.be one of the
first projects of the irrigated perimeter type in the
Sahel and will @ probably be looked to as something
of a model, and due to increasing exposure of AID
projects to public scrutiny in the environmental area,
it was felt that further examination of the poteutial
problem should be carried out prior to final project
approval. It is also necessary to determiune who will be ress
ponsible for monitoring, control and action if an RS
environmental factor becomes a problem.

_ Fortunately, it was possible to .immediately iden-
+ify, a highly qualified expert through the AFR/DR
contract with the American Public Health Association,
John Nebiker, who left for two weeks in Senegal on
October 21. Ve should have his findings prior to
finalization of the action memorandum requesting the -
project approval from the Administrator. It is not
expected that any new elements will be uncovered whicl
would require a further delay in project execution.

' Recommendation: That the ECPR recommend approval
of the project pending basically positive findings
from the environmental examination in progress, the
report of vhich may be added to the PP as an anunex.
Recommended remedial or control measures should be
‘built into the project agreement during final nego-
tiation. (In the unlikely event that Nebiker's find-
ings are negative, the entire project will be re-
examined by the project committee.)

B. Environmental Assessment by John Nebiker

Introduction

a. Project Description

The Bakel:-Crop Production is located in eaététg{ﬁgnégal,

along & 15 mile stretch-of the wéstern‘bénk offﬁhéfSeﬁéééljRiver

néér the town of Bakel. As.pianned,'the project'williprovide for
déﬁelopment bfvirrigated ¢u1tivation through the construction of
small flood-contrdlfdikés and'canals, the emplacement of diesel

powered pumps #ndfpibe, and the clearing and tilling of land.
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Two annual crops are envisioned: rice, followed primarily by
corn oxr millet. A total of 1900 hectaresc is included in this
project stage, although later Stages may encompass much

more, particularly if the Senegal River is controlled by pro-
posed dams upstream and downstream of Bakel.

The purpose of the Bakel Crop Production prcject is to intro-
duce irrigated farming to the area, on a gradual level in accor~‘
dance with the technical and socio-economic capabilities of the
area. Crop production from irrigation is to cbmbat'malnutrition
in the area, although it is expected that eventually surplus
crups will be generated that can be sold to other areas of
Senegal

b. Prior and Related Planning

This project is the further development of a number of
small irrigated areas developed by SAED (the Senegalese agricul~
tural extension agency operating in the area) and CIDR a Paris—
based non-profit international serviée organization. -USAID
financial assistance is provided to strengthen and accelerate
SAED-CIDR and local village efforts The Project Paper for this
Bakel Crop Production prOJect includes a special report by a
hydrologist and sociologist. On a more general level there are
a number of reports prepared by or for various international :
agencies'and multilateral donors which address the feasibility
of various development projects in the Senegal River valley.'

In total some 400,000 hectares are being considered for ir-
rigation, of which several thousand would be. in the Bakel area.

Many other projects are contemplated as well, such as reforest-
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ation, year-rouad navigation, and hydroelectric power. USAID

'is funding a major two-year study which will be initiated soon
]

to assess the overall environmental effects of these projects
and .to propose mitigating measures.

c. Assessment Methodology

Concern that the project may create unfavorable environ-

‘mental impacts, particularly in the sphere of pub11c health,: has

resultod in the writer' 5 assignment to assess env1ronmental

'1mpacts of the proJect Many of the. p0531b1e rmpacts have been

drevxewed in the PrOJect Paper and were therefore not addressed

in depth'here. Publlc health "aspects were studled through 1lit-

erature reviews, 1nterv1ews, and three—day f1e1d v1s1t including

air and boat reconnalssance. All eleven 1rrlgatlon fields at
| present in operatlon were v1s1ted and the proposed s1tes of the
(*irrlgated perrmeters studled Four dlspensaries and the Bakel
‘health center were also v1srted and those in charge'were inter-

viewed.

In the analySLS thatkfollows.‘repetltlon of the Project Paper

is avolded aS'much as p0551b1e”

fAnalysis of Impacts

a. Land-ruse

:The‘23 viliages‘in‘the project area housing some 25,000 peo-

1p1e are-all located on river banks elevated above historic

'floods. The river serves.as a focal point of village life for

washing, bathing and water supply, as well as flshlng, some recre
ation, navigation and livestock watering. Along the banks, reces

sion agriculture provides much of the vegetables eaten 1oca11y.
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sakel, with a population of 6500, differs from the viliages
primarily in its municipal water supply system. The land gene-
rally grades slowly away from the river bank and villages down
to various interconnected flood-plain depressions (marigot:}.
This. land is dry farmed in patches, with the remainder grass-
lands interspersed with acacia_and_other trees and bushes witich
are used extensively for fuel and;construction (bush fencing,
for ezample).

The 1900 hectares of irrigation of the Bakel Crop Production
project will primarily utilize 1ands dry-farmed now or in the
recent past In comparision to the total flood plain and ad3a-
cent areas, the extent of the irrigated areas will not signifi-
cantly affect 1and-use, although obviously as nmre irrigation
projects are added ‘the impacts will become more noticeable
Perhaps most affected would be herdsnmn who would find progres
gively more difficultyin routing the herds of cattle, sheep and
goats: through the area or to water Bakel is a maJor tranSit

point for cattle moving southward to railheads

In time it may be expected that:meroved roads and other v
developments together with population 1ncreases will intensify
land uses to the extent of creating new VLllages, or at least
new housing areas, away from the river and possibly within the
irrigated perimeters where water could be made available year
round. Present local attitudes are probably adverse to such
development outside the Village. This is a good attitude, for the
irrigated perimeters should be free of settlement and the attend-

ent problems of waste disposal within,as much as possible



-25-

Overall land-use will not be notably affected by the project.

The equivalent area of irrigated perimeter is only 700 square
meters per village resident, equivalent to a plot of land some

80 feet square. Presumably more grandiose schemes following will
be analyzed for land-use impacts as‘details become available.

vb Water Resources

The project impacts on water resources have been analyzed
in the Project Paper, particularly as regards hydrology Unfor-
tunately, as with 80 many aspects of the Senegal River and its
proposed projects, little data exist which can be analyzed And
what data do exist.gre ‘frequently temporally" or spatially irrel-
evant to the question at hand.

An example of this difficulty 1s shown by the Project Paper
(Annex G, hydrology report) wherein low flows were analyzed to "
determine availability of irrigation water in the dry months of
March and April. It waS'concluded that shortages for a 3000
hectare development would occur only about 3 years out of 100
years. The period of record ana1y313 available, however, only
included up to 1974. Including the 1975 and 1976 low flows
(the groundwater of the region which augments the low flow is
still depleted) in the analysis would suggest considerably higher
frequencies of over-withdrawal

In fact, in April 1976 the river had been observed by the
writer to have no flow at all, being a series of elongated pools
separated by shoals and sandbanks. This does not mean that inade-
quate supplies for irrigation exist, however, as the river banks

probably store considerable waters which would be released as
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pumping of the river pools lowers the water elevation. What

is meant is that river water, algae-infested and undoubtedly
ueriously polluted in low flow, will be more so in the future,
due to irrigation withdrawals which will leave less water behind
for diluting the effects of washing, bathiné and other uses.

There will be some return flow from irrigation which will
supplement water supplies. Judging from present practice in the
Bakel area, such return will be ekclusiyely subterranean, and
possibly directed away from the river toward'marigots. - Some
concexrn may’ be expressed over the quality of return flows as well
being higher in salinity, nutrients (fertilizer) and pesticides
than the applied water. It follows that water quality will be
increasingly degraded with distance downstream and in future
years, but perhaps before a serious level is reached the upstream'-
Manantali Dam will be completed thus prov1d1ng low flows of
both higher quantity and quality.

. Biology .

The general appearance of the vegetative cover in the pro-;
ject area has been that it has been overtaxed particularly by
overgrazing Significant wildlife species were not observed
The writer was told that some lions and antelopes were in the
area occasionally. A relatively large number of warthogs (macro-
cephalus) are reputed to be in the area due to the Moslem pro-
hibition on eating of pork.f

A few marsh areas exist at the low points of marigots and
other depressions, but most low areas dry out during'the year and
do not provide a true marsh environment. North of Bakel the

writer observed two irrigation pumps withdrawing watexrs from the
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local marigot. It was said that the marigot is an important
source of fish. It is clearly heavily fertilized by large herds
of livestock watering there. '

The Senegal River itself, due to the steepness of its banks,
has little marsh-type vegetation. As with marigot shorelines,
those areas where seasonal marshes or shoreline vegetation would
be expected to grow are used for recession agriculture or live-
stock watering. Fishing is a significant activity, particularly
during the late spring when the river is smallest Four methods
to catch fish were observed: 1) traps, 2) line and hooks,

3) thrown nets, and 4) seining

The Bakel Crop Production project will influence water re-
sources -as indicated in the prev1ous section,,and accordingly
some impact on aquatic biota may be expected Increased nutrient
loads will increase alzae and nlankton growth but. probably not
measurably due to the already heavy fertilization from 11vestock.'
Fish could be adversely affected by pesticides particulariy in
those marigots to which irrigated fields may drain and wherein
the pesticide concentration would increase through evaporation

During the writer's vlsit, no snails were found and local
people claimed that snails were rarely fcund Snails._of the
family Bulinus are the 1ntermediate hosts of schistosomiasis
Possibly the lack of snails is due the infrequency of marshes in
the region Mbre likely the annual floods disperse the snails,
and the rapid succeeding drop in water level leaves the snails
subject to dessication and predators.

The effect of flood protection dikes will increase the
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amount of land available to which‘wildlife and insects may flee
in time of flood. It is thus possible that heavy concentra-
tions of pests will congregate including various rodents (ger-
bils, rats, etc. ), and insects. Conversely, during the dry
season these pests will be attracted to the irrigated fields,
as will birds. Rodent, insect and hird infestation of crops
have been projected in the Project Paper at 15%, which is only
possible with extensive bird chasing and use of pestiCLdes At
present the irrigated rice fields in the project area are dusted
against locusts and spanish fly with hexachlorocyclohexane at
a rate of 12 kg/hectare at 25% purity ThiSiiS a persistent
pesticide and reportedly prohibited for use in France where it is
manufactured.

The biology of the project area, in general, 1s subject to
severe stresses from the amplitudes of natural phenomena drought
floods, temperature, etc. , and ‘thus the Bakel irrigated perimeter'
can hardly be expected to upset the ecology of the general area |
Such a statement is invalid however, if pesticides are haphazard-
ly introduced into the environment Further, the huge eventual
irrigation schemes of the entire Senegal Valley with their spe-
cialization in dense cropping will introduce a new ecology.

Social, Cultural and Economlc Con31derations

The sociology and culture of the project area has been the
subject of a special study under AID and annexed to the Project
Paper. kconomic analyses of the project are integrated into
most of the Project Paper as well. In the interests of brevity

only a few comments salient to public health are presented in

this section.
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The harshness of the climate and the historic limited de-
fenses of the people to human marauders and disease vectors
alike have created a fatalistic society of delicate self-reli-
ance to which changes must be introduced gradually if they are
to succeed. The Bakel Crop Production project is accordingly
designed around gradual acceptance of irrigation, evolving from
SAED/CIDR experiences of the last few years, Anotherlfoundation
of the project arexuillage cooperatives,,voiuntary groupings.of
neighbors and families.who willldevelop;;operate and farm the
irrigated fields. dCooperation‘isfan essential feature of most
societies 1iving under difficult circumstances.

The project, if successful will undoubtedly improve local
nutrition, and eventually provide excess grain for sale elseWhere,
leading to a possibility .of higher standard of 11v1ng for the
people, reversing a disturbing trend of the recent years of the
Sahelian drought. Obviously a rise in_the standard ofvliv1ng.is
an .impact, the extent and quality Ofiwhich will depend on the
individual. There is some basis to judge the possible impact

'The dominant ethnic group in the area is the Sarakolle,
who have a unique tradition amongst their males.- Those 15- 40
years old and ablenbodied emigrate to France remitting a substan-
tial part of their earnings back to their_familles. These funds
are seen to be applied in many ways, including improved housing,
substantial mosdues, better clothing and implements, etc. It
is difficult to claim that such impacts are deleterious to the
environment or to social well-being and public health.

The writer did observe, however, that no significant public
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health consclousness existed amongst villagers or the populace
of Bakel. An awareness of curative medicine was slightly more
evident as vieits to four local dispensaries indicated. In fact
one, in Balou, was said to be built by local volunteer funds.

These dispensaries, operated by empIOYees of the Ministry of
Public Health, dispense - few drugs. Their staff ail stressed
the lack of interest in prevent{ve public health measures as
well as the present inability of many families to pay for medi-
cines;ﬁmany of which are sold at 1000 to 2000 CFA (approximately
$4 to $8). The dis;iensers themselves demonstrated, the problem
of sanitation attitudes in the filthy conditions which they tol-
erated within their dispensaries

Overall, the project should improve the‘ability of local
families to pay for medicine. It;may;he’hoped that eventually
through education a desire to imptoﬁe”sanitation significently
will result., It is truly doubtfhl_that.any impdverished4society~f
can iﬁprove its sanitation without‘concommitant improvements
in education and standard oflliﬁing.

e. Public Health

A wide range of diseases is found 1n the Senegal River Valley
according to a variety of reports Discussions with the Bakel
health center director and others indicated that only some (
these are at present reported within the project area.

Records at the health center as well as’the'dispensaries.
indicate that the major disease is malaria by_far, followed by

gastrointestinal illnesses, ascariasis, conjunctivitis, venereal

diseases, typhoid and dracunculiasis. Bronchitis was also fre-
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quently cited, which may be actually tuberculosis. As is to

be expected, other diseases mentioned included leprosy, hepatitis
and measles. Of great interest was that only 28 cases of schist-
osomiasis were recorded in 1975 for Bakel, all being haematobium
(urinary bilharzia). Also, no onchocerciasis nor human trypan-
osomiasis was reported. A statistic cited was that half of the
children in ‘the area died by the age of four. Malnutrition is
certainly a causative factor although malaria or other diseases
are generally blamed.

variety, 1s a major obstacle ‘to the modern development of Bakel

and much of the Senegal River Valley. As of now]fhe 1ncidence

rates are highest in the rainy season, June to September; and
are low in the remainder of the year, due to the drying out of
breeding grounds for the anopheles mosquito Some marigots
vretain water year round, but presumably surface disturbance by
man and cattle create less than fully favorable conditions for
the mosquito. The same is true for the river During h18 visit
to the area in late October, the writer noted few mosquitos but
of the five identified, two were anopheline

Clearly the addition of irrigated lands to the Bakel area
will increase the mosquito population, particularly during the
dry season. As a result ‘the incidence of malaria could approach
a uniform high rate throughout the - year, causing significant
additional disability if not death.

The irrigated fields need not be perpetually inundated,



-32-

thereby providing breeding grounds. Nonetheless only 8-10 days
are required for a mosquito life cycle in warm water, and it
was apparent by the writer's field visit that periods of conti-~
nuous inundation in excess of Lhis were frequent in many ditches
low spots and in some patches as well. Although the.farmers
have an incentive to conserve water (and hence save on diesel
fuel), it is also true that the farmer has an incentive to avoid
work, such as filling low spots, repairing leaky canals, and
weeding (inundation reduces ‘weed’ growth) The use of larvicides
faces similar dichotomies, and introduces another potential
health hazard. A.more detailed discussion of mitigating measures
is to ‘be found in Section 3 2

Irrigation alsc threatens to increase schistosomiaSis from
its present reported low incidence to possibly an endemicflevel
found in many irrigation projects elsewhere in Africa Certainly
a reported infection rate of over 407 of the population in up-
stream Mali is a grim indication of the threat As earlier dis-
cussed (Section 2.3) a low incidence today may be due to the
destruction of snails during flood recession Also the lack
of water bodies other “than the Senegal River and a few marigots
-during the dry season hinders spread of schistosomiasis 7In
this writer's view, the small—scale irrigation projects of the
Bakel project by themselves are ‘not likely to increase schisto—
somiasis markedly due to the fact that the c:eation of a flour-
ishing snail colony capable of transmitting schistosomiasis

'IGQUIIES about 60 days It is ‘doubtful that favorable conditions
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(for snails) of such duration will exist in general. Also, it
should be noted that the villages of the area are generally
several hundred meters from the fields, thus the river will con-
tinue to serve as the focus of much of the water oriented activi-
ties. This situation would change if large scale irrigation
projects were constructed where the spread of schistosomiasis
would be favored by large return flows and large population con-
tact. | |

Onchocerciasis is yet another disease threat from irrigation
due to the possible creation of turbulent flow regrmes favoring
.the breading of the vector similium flies . The writer did not
observe such turbulence in present projects in the Bakel area
except at the pipe discharges. Under full development of l 90(
hectares some 70 pumps may create like points of turbulence
Yet it must be said that the project intent is that the pumps
operate only during the day, and of course, the 1rr1gated areas
are not a continuous entity along the river Concexrn is warran-
ted through an eventual spread of the disease as 1t is present
upstream of Bakel along both the Faleme and benegal Rivers

‘‘he human form of trypanosomiasis is carried by the tsetse
fly which favors vegetation on banks and flood plains of rivers
and streams. As it is not now reported in the area, there is
little basis to fear its immediate spread: m01st areas in the
irrigated lands will not be shaded by trees'or bushes 1n1tia11y.
It might be mentioned that bovine and equine trypanosomiases are
in areas not too distant fromvBakel, such as upstream in Kayes,

Mali. The large and extensive cattle migration in this part of
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Afrida can spread the animal forms of trypanosomiasis quickly
as opposed to the possible rate of spread of the human form.v

The other diseases reported in the Bakel area are primarily
related .to sanitation (drinking water, exoreta disposal) and are
not related to irrigation projects directly. It has bean previ-
ously shown in Section 2.2 that the water demands of the 1rr1ga-
tion projects will stress the availability of water resources
in dry periods, and hence create lowered water quality to some.
Here then is a possible impact of irrigation in enhancing water
borne disease transmission. The- water supply of Bakel pumped
from the Senegal River and distributed without treatment comes”
to mind.‘ It may also be noted that the annual extended des31ca—.
tion of the s01l is inimical to the spread of‘manyvhelminthal
infections, but that irrigation will enhance thé’possibilities
for year-round soil contamination.

In sum, the threats on‘public hedlth frOm irrigation are
many, but those specifically posed by the lrmited extent and com:
plexity of the Bakel Crop Production progect are few.‘ 0Of these
few, the increased period of high malaria 1nc1dence is the most
serious and immediate Others, partlcularly schistosomias1s ma)
not be ignored, but should be carefully and regularly assessed
under future‘basinw1de and local environmental/publio health

studies.

Project Evaluation

a. Alternatives

An analysis of the Project Paper as well as documents for

other irrigation projects indicates that several alternatives to
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to the proposed project may be possible. This section describes
and briefly analyzes these possibilities in conformance with
the intent of the Environmental Procedures oflA.I.D. and the
U.S. National Environmental Policy Act of 1969.

No action Alternative: This alternative would represent a basic

contlnuatlon of present agriculture in the Bakel area, without
‘external funds or technlcal assmstance to promulgate 1rrigation
systems.

Integrated Development Alternative- This alternative would 1ni-

tiate the Bakel Crop Productlon project simultaneously with a
comprehensive development scheme includlng publlc health improve
ments, educatlon, transuortatlon, etc.

Improved Agriculture Alternative: Wlth thls alternatrve external

funding and technlcal assistance would be used to improve pre-
sent agricultural practices through 1ntroduct10n of fertilizer,

improved seed, etc.

Advanced Agriculture Alternative: Thls would be a capital 1nten-

sive irrigation system emphasizing mechanizatlon to reduce healt

problems.
This list of alternatives is not mutually inclusive nor
pindividually exclusiuex

 Briefly the No Action Alternative has been dismissed as

unresponsive to'locelfor*Senegalese national needs, mhich are to
 improve nutrition and reduce reliance on import of rice and othe
grains. It is to be recognlzed that the failure to increase

‘crops in the Bakel area must place additional stresses elsewhere

in the world for crops to be provided. Local'production will
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avoid transportation and other energy intensive costs required
of imports.

The Integrated Development Alternative is meritorious

a priori. However, delays in implementing irrigation to coin-
cide with future developmeﬁts in other sectoxrs is th?ught to be
unjustified, for the results of experience in developing and
operating, the small scale Bakel irrigation project is to.be an
important input to finalized basinwide development planning.
Also it is believed that an urgency for implementation of irri-
gation to meet present shortages existé.

'4

The Improved Agriculture Alternative is in fact a variant

of the Bakel Crop Production project in that rice is presently
grown in limited areas. The project purpose . is in part to re-
duce the undeﬁendéﬁility of present rice farmiﬁg:due to droughts.
Present recession farming, is also relafed to pfoposed irrigatioﬁ
farming (seéond crop). In general it is felt that farmers will
not invest in improvea techniques unless crop dependance. on wea-
ther variations can be reduced to ptedictable dimensions through

‘irrigation.

sophisticated irrigation agriculture to the region to maximize
economic return through high yields with intensive application
of fertilizer and pesticides on lands irrigated by poséibly

sprinklers. Studies for such alternatives elsewhere in the

Séhégal River Basin have been undertaken and have been reportedlyi
rejected by the Senegal goverament as being too sophisticatéd_
and demanding of specialized agriculturists. An advantage of

minimizing certain water transmitted diseases by sprinkler irri-
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igation»may'be obviated by the negative impact of high energy
costs; although the use of water is efficient. Large fertilizer.
and pesticide application is of concern, of course.

b.;Mitigating Measures

This section Presents measures to prevent or mitigate unde-
sirable significant impacts ®f the Bakel Crop Production project,
as well as measures to increase positive impacts.

The major‘negative impact identified by the writer is the
‘extension of the annual period of high malarial incidence. There
are several mitigating measures possible, 1nclud1ng, residual
spraylng (room walls, etc ) larv1c1d1ng, the rapid variation
in water application, ellmination of stagnant pools by filling

or dralning, clearing of vegetation and prophylaxis. As it now

appears malaria elimlnationf n_Africa is 1mpossible, and cer-

tainly the Bakel area is notiln exception. and therefore prophy-

1axis w1ll beﬂneeded 1ndefin1tely¥“ Certainly,,mosquito control

’pletely as describnd 1n Section 2 5 Also one should note that

neighbouring Mali and Mauritania‘should join in efforts to control
malaria The writer would also mention again that any massive
intervention with pesticides may produce undesirable environmental
1mpacts.‘ |

‘Similarly, schistosomiasis can only be controlled by a var-
lety of measures applied regularly and concurrently. These mea-
sures include avoidance of human-water contact, prevention of

human excretion into water, destruction of snalls by molluski-
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cides and dessication, and avoidance of stagnant water conditions.
One notes that these measures are not contradictory to malaria
control, and again, reliance on any measure should be avoided.

We may now specify two policy measures:

1) the irrigated fields and adjacent areas should be kept
free of trees and bushes. Although shade is desired by
farmers‘for'resting, this vegetation serves as roosts
for birds and wastes irrigation water More importantly,
trees and bushes issue debris to clog canals and provide
privacy to encourage defecation and urination

o 1
Z)Zdwellings should be kept distant from the irrigated

5fie1ds Such a policy reduces human-water;contact
'excreta discharge in water and conceivably, mosquito
denSity in dwellings Further, it is desirable to keep
the dwellings away from the fields to av01d flood dan—f
gers less likely to. occur near higher established vil-,
‘lages.

Any overall improvements in sanitation Wiil tend to mitigate

the undesirable impact of reducediyater availability and hence

reduced water quality in the river due to irrigation‘iwA dra—

matic improvement would be the installation of wells to provide

higher quality water. Certainlywasprotected well supply for the
Bakel village system'would be beneficial ,although the need does
not seem to be clearly dictated as a mitigating measure for im-

pacts of irrigation on water supply.‘ In villages, well supplies
would probably offer 1itt1e.benefit as river use for sanitary

purpoSes is difficult to discourage. The strength of established
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customs was seen to discourage the use of the few latrines found
in the villages at dispensaries and schools.

A reduction in water quality for water supply and other pur-
poses due to irrigation demands pesticide and fertilizer applica-
tion can be minimized by economic use through good management
and supervision. SAED/CIDR should be certain in particular that
farmers understand the dangers‘of pesticides, in or to protect
the health'of those applying the pesticides as well as the general
public and the environment Record keeping, proper storage, con-
trolled supply and other measures are needed

c. Replicability

It has been streesed that the Bakel Crop Production\project

in relation to the population involved and the largeﬂland areas

would have chiefly minor rmpacts except in the public health
sphere However, it does not follow that the proJect may be
enlarged manifold or that 1t may be duplicated elsewhere without
significant impacts of the types prev1ously described or of addi-

tional ones.

Each 1rrigated field both reduces downstream flow and de-

grades water quality. Each field reduces the availability of

land for grazing and for wood gathering;:for example'ﬁi ,[[f__

1ndiscriminate replication of small irrigated(prOJectswsuch as‘
this in the Senegal River Valley'c n be synergistic with far
more serious environmental rmpacts in total than a simple multi-
plication would indicate. We must ‘note that environmental con-
cerns, particularly public health, are subject to many threshold
definitions (toxicity, fox "example).. The limit of replicability

can thus not_be evaluated.
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d. Irreversible Commitment

The minimal irreversible commitment of resources in this
project is certainly one af its most attractive features. Were
the project to be abandoned after initiation one would find few
immovable structures or permanent land commitments that would
prevent'future productive use of resources. The irrigated lands
could be readilj returned to dry farming and pumps and pipe
could be relocated elsewhere.

Trees, due to their slow growth rate 1n this dry region,-
can be considered an 1rrevocable loss during!the 11fetime of the
local residents The effects of diking may also be considered
semi-permanent but eventually dikes w111 be breached by animals ‘man
and erosion. Hydrologic studies mn the Project Paper indicate
that the dikes would not affect flood heights due to the 1rmi~‘
ted area of 1and progected 1n comparison to the total flood
plain,area.

e Countervalent Benefitsc

The countervalent benefits which are believed to outweigh
negative Project impacts by a considerable margin if ndtigating

measures are 1nst1tuded may be summarized as follows

l) 1mprovement in local d1et and attendant reduction»in

mortality ‘and morbidity rates possibly particularly
among infants

2) improvement in the 1ocal standard of living, critical
to education, sanitation and other improvements of
life.

3) introduction of aSsimilable technology fulfilling
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psychological desires of influential younger residents
for improvement and changes. This could be parti-
larly important if villagers now working in France
were sent home.

4) eventual reduction in import needs of Senegal for
grain.

5) encouraoement to the establishment of infrastructure
such as inmrovnd transportatlon |

Q)lproviSLOn of tra1n1ng opportunities for SAED staff
:for use elsewhere.

:7)fopportun1t1es for detalled analySLSlof the feasibi-
'lity of small-scale 1rr1gatlon projects in the

Senegal Rrver Valley.

. Recommendations

a. Pro'j’ ect’ Ho'd‘i.‘fi’c’a’tions

Afte1 dellberation thh.natlonal CIDR and USAID OfflClals,
it Was deemed both essentlal and rmplementable that ‘the Bakel
Crop Productlon project should provide free malaria prophylax1s
to all residents of the pro;ect area, the dlstrlbutlon of which

'should begxn at the beglnnlng of proJect Implementatlon

Details must remal "o_be worked ‘but is believed that the
dlstrlbution should be through SAED and the village cooperatlve«
The susplclon of some villagers to pills, particularly of a pre:
ventlve type, can only be overcome with the influence of those
}influentlal elders and others (1nc]ud1ng SAED cadres)’ who are

for the most part to be involved heavily in the irrigation '
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projects themsclves. Local dispensers lack the influences.
They are also immobile, remaining mainly in the.dispensaries.
Successful mass prophylaxis requires a management/distribution/
accountability structure which only the cooperatives will-pos-
sess.

‘It may be thought that dependency of malaria control on pro-
phylaxis is dangerous - But all control alternatives described
in’ Section 3 2 are potentially somewhat dangerous or are pro-
bably 1neffective The dangers of prophylaxis of course, are
overdoses and the prevention of acquiring natural re31stance to
malaria among villagers with the latter, it may ‘be feared that
a cessation of prophylaxis leaves the 1nd1vidual defenseless
Such specious argumentation would lead one to recommend against
public health and other interventions in general A more realis-
tic obJection is the probability that prophylaxis may lead to
neglect of other malaria control measures<

The need for free prophylaxis is clear,\recogni21ng the

poverty of the area, but Pventually the farmers cooperatives
should provide for the purchase of prophylaxis This 1s justi-
fied as an 1rr1gation operating cost as prophylax1s can be said
to be nece381tated by the irrigation project : It may be hoped
that prophylaxis will also rmprove efficiency

| Other project modifications would center on assuring that
the importance of sanitat1on and vector control be taught both to
farmers and SAED cadre in order that mitigating measures such as |
.described in Section 3.2 are understood and have some possibility

of being implemented. Such additional training requires educa-~



tional materials and other supportive sexvices which could be
made available from health projects of A.I.D., for example. |

b. Future Studies

The lack of public health duta and other information for ti
Bakel area must be alleviated if the project and its impacts car
‘be intelligently assessed. At a mininmum it is recommended that
:anyentomologist and a public health specialist/physician should
lhe'included ln the annual project evaluation teams Also all
Lprogress reports prepared for the project should l spec1flcall}
‘1ncludec informatlon on: publlc health such as number of prophy—‘
laxis lssued quantlty and type of pestlcldes -applied, etec.

It must be stressed that a maJor value of the project is
in the opportunlty to learn Certainly the large env1ronmental
'study funded by A I D of the entire Senegal Rlver Valley will

benefit from any data and the experience of the Bakel project

The Neblker assessment was among the matters rev1ewed by
the Executlve Commlttee on ProJect Review at thelr meetlng of
Novenber 9, 1976 Thelr flndrngs as reported in a ‘telegram
(State 280888) of Novenber 16 l976 from the Secretary of State

Wash D. C to the Reglonal Development Offlcer, Dakar, were
as follows

Subject: Bakel'lrrigated Perimeters, ECPR Review

Ref: (a) State 257903, (b) Dakar 713y, (c) Dakar 7200

1. ECPR review held Nov 9 accepted proiect committee
recommendations on all issues except following:
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A. Environmental health: ECPR was satisfied with
Nebiker's findings in terms of problem definition._
Not persuaded, howéver, that prophylazis distribution
and education progran proposal are only possible
response to potential increased health hazard,
especially malaria. Additional study proposal now
being prepared by AFR/DR/H which will further analyze
problem and protective measure recommendations re
pProject per se and replicability. Study proposal must
at a minimum be cleared by AA as adequate prior to
project authorization.

¢. Environmental Issues on the Project Review Paper

~ Following the circulation of the Project Revieﬁ Paper
during February 1977, a number df_egviro?@ental‘i§sugs W?Fe
raised by the Soil Conservation Service and the Department of
Health,,Edncation'gnd Welfare.

" The issues pertainiﬁg‘to;fubliéfhéglﬁh7é{e;Qéélﬁ:ﬁith in‘
the;assessmént by the.APHA;T9;ﬁ (Séé?ééé?i;ﬁﬁiigﬁifzffﬁéﬁf B
folibwing replies to the'femainiﬁgiiééﬁégthé;éqﬁééﬁjgﬁﬁpiied
by Ms. C. Palesh, AID/SER/ENGR partlyinamemorandumtoMr .
John Heard, AFR/DR/SFWAP datedMayZS1977andpart1ybyverbal
commuhication on June 7, 1977.

1. Issues of the Soil Conservation Service

Mr. Roy H. Gray, Acting Assistant~AdmiﬁiStraFd;;‘Sdiif
‘Conservation Service, in a letter to Mr; A1béff‘C;:Pfintz, Jr.,
Environmental Cdor&inator,AAID,‘raised the following issues:_

a. We feel that the review would be improved if a discussion
were included to outline how the dikes and irrigation canals
would be repaired if damaged by a flood. Subsistence farmers:
such as these might be reluctant to expend the time and labor
to repair these structures if they were damaged by a flood
soon after initiation of the project.
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b. The discussion of drainage during a flood might
consider possible additional water from flood activated
springs within the perimeter. If there are no sandy
strata underground this would not be a problem.

¢. Additional consideration should be given to the fact
that the planned pumping capacity is equal to 80% of the
average flow in April for 107 of the years. This would
be a major alteration of the aquatic habitat.

The replies are as follows:

a. Only negligible damage to dikes will occur to these

- structures if properly constructed during the projected

- serious flood once every ten (10) years. Serious damage
would probably only be caused by the one-in-100 years ‘flood

- when a truly cataclysmic flood might occur. In such a
case, all interested parties would pull together for the
reconstruction.

b. Conditions are not such as to cause the activation of
springs by floods.

c. The Senegal River, on rare occassions, has no flow in
the Bakel area. When this occurs water usually remains
ponded in areas of the river with no surface inflows or
outflows from these ponds. This condition exists upstream
of the Boghe area where the river becomes tidal and subject
to salt water intrusion. Such dry periods usually occur
in April and May after irrigation for the season has been
completed.

However, when such conditions occur, with irrigation still
in progress, the Bakel Project would decrease surface flow
.water downstream of the project as well as speed the annual
movement of salt water upstream to Boghe. Based on the
hydrologic studies completed for this project, a low flow
or zero flow condition is expected to occur on the overage
of about 2 years out of every 100 in the month of April.
Adequate flows are available for other months during the
irrigation season and for those months the project’s water
demand would have minimal impact on river flows. For the
shortage months, generally speaking, the project could cause
river flows to dry up a week or so earlier than could be
expected without the project. Salt water movement upstream
would probably only vary a day or two when compared with
project and without project conditions. Such conditions
could result from the Bakel project without control of
pumping, assuming that other demands for water upstream of
the project are minimal. In turn a shortage of water may
mean a reduction in irrigation of Bakel crops toward the
end of the season, therefore resulting in reduced yields.
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However, as the Senegal River Basin develops (increasing)
the demand for water, storage facilities will undoubtably
be developed to augment low flow condition as will regula-
tions for the use of water in the basin. Relatively, the
Bakel Project is small as in the water demand. It only
appears to be significant at times when the River approaches
dryness. Environmentally the river drying is a condition
that occurs naturally. The Bakel project would speed the
process on rare occasions.

2, _Issues of the Department of Health, Education, and WeLfare

Mr. Charles Custard, Director, Office of Environmental
Affairs,'Department of Health,‘Edﬁcation, and Welfare (DHEW)
 in a letter dated April 5; 1977 to Mr. Prinz, Jr;. éubmittéd the>
following issues amongip;héfss?éi§e@;pyf@;{MquisvJ..Asherbffi
Diréctor, Office of Envir&ﬂm;hfai¥Afféi¥;)bﬂﬁw‘iﬁ a memoréhdu$
of March 30, 1977:

These projects seldom take into account possible vccupa-
tional health problems. Will the ‘heavy equipment be operated
by local peoples? Will training and safety precautions be '
adequate? Will new technology--e.g., operating the diesel
powered pumps--introduce hazards not present in existing
agricultural technology? The document should have addressed
this issue. . '

The reply provided is as follows:

All heavy equipment used on the project will be operated _
by employees of the Société d'Amenagement et d'Exploitation

du Delta (SAED) who are trained and have considerable experienc
in handling such equipment on the larger irrigation projects:

. in the Senegal River basin. SAED's personnel have also
trained and supervised local farmers in the operation and
maintenance of the small diesel pumps already being success-
fully used in the eleven (1ll) operating perimeters. ‘

"D, Environmental Assessment by APHA Team

This asééssment has. been undertaken in accordénce with the
Scope of Work shown in Appendix A. This section is concerned
with the assessment of those issues left unresolved by the
preceeding Preliminary Environmental Assessment and that of

Dr. Nebiker. The suppofting data of this assessment and the
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remaining requirements of the Scope of Work are to be found
in Appendices D to G.
The issues of concern relate to the potential adverse

 impacts of the project with respect to:

1. The transmission of the water related diseases of

}malaria'and schistosomiasis.

2,; The ecology of the area resulting from the use of
‘agricultural chemicals, mainly pesticides and to a much

lesser extent, fertllizers

lﬁ' Water Related Dlseases

The dlsease 81tuation in the project area has been discussed
3in Appendlx E. The findings confirm that, as far as potential
adverse health 1mpacts of the project are concerned considera-
tion need only be given to malaria and schistosomiasis

‘a. Malarla

The major premise of concern of’Dr'3Nebiker in his
. assessment is to be found in his ‘statement:

"Clearly the addition of irrigated lands to the Bakel
area will increase the mosquito population, particularly

during the dry season. As a result the incidence of
Malarla could approach a uniform high rate throughout the

year

i) Qbservations during this dry season and discussions with
SAED officials have'proven this'statement to be without validity.
Any-ponding'of water in the perimeters following the irrigation
of the dey season crops-disappears by percolation and evaporation

within two (2) days. Irrigation intervals are 7 to 8 days during
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early growth and 15 days just prior to harvesting. Hence

the

perimeters are without ponded water and the land surface

therefore is dry for the vast majbrity of time during the dry

season; The 4 to 7 da& interval of ponded water required for

the

complete cycle of mosquito development is not attained.

ii) Spot checks made in a number of perimeters and repeated

intensive search in,onefperimetér have failed to produce a

‘sihgie.anopﬁgliné‘laryaf

1i1) The eXtéht;bfi ponded water in these small

perimeters dufing3theftaihygsééébn'will‘be'ﬁinimalﬁi@ ¢§@pé:i-‘

son

with the existing sum total of naturally occurring bodies

of standing'wétéf; paftiéﬁiafly in the nmrigd?s;'iAQféﬁfééééd_

in thé'PrdjecE Paper:

er to

The types of irrigation facilities being planned would '

not cause much area to be continuosly wet for long periods.
Because the plan has a separate system for each village,

the pumping of water will be intermittent. The pumps will

be run and the canals filled only for so long as needed to deli
the fields. Then they will stop and (the fields) dry out.

In general the fields will have a dry surface for a period
before the next irrigation is applied. - The soils have
excellent moisture retention characteristics so that frequent
irrigation is not necessary. Even the surface of a rice
field can be dried without harm to the crop. and the cloudy
water requires lowering of the water surface to allow

to reach the lower stalks during the early stage. Later

the deeper roots extend the period before added water is
required, also assuring against constantly standing water.

Interviews with the SAED Project Director and his Deputy

have confirmed the above intermittent nature of irrigation

in the eleven (11) perimeters that are already operational.

The

periods of standing water in the fields during the rainy

season have been usually less than a week with dry periods in

between them.
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The contribution of the perimeters to the proliferation
of mosquito vectors is therefore ekpected to be minimal,
tv). Since the primary vector§in the area are A gambiae
which bite only at night, workers will not be at increased
:risk as no work takes place in the. field at night.
v) Perimeters are generally located at distances from
"villages approximating the reported limit ¢I the effective
flight range of A ga mbiae Very few mosquitoes from the
perimeters are therefore expected to reach the villages.
The effects on the disease problem.will be minimal
_‘,vi)‘~ For the above reasons the effect of the project
varea is likely to be insignificant

b. ‘Schistosomiasis

1) The available existing information points to,the

Senégal ‘and Faléme rivers as the main sourcifofks bhaematobium

in -the region.
- ii) This being the case, essentiallyfall‘ofkthe

villagers in the project area are continually being ‘kposed

”to the disease because of their customar‘ extensive use of

”the river on a daily basis for bathing washing, fishing and
other human contact functions
iii) ‘The statement made by the Department of Health

-&Education and Welfare s Principal Environmental Officer/H in

,,,,,

ﬂhis memorandum of March 30, 1977 to the Director, Office of
Environmental Affairs/DHEW that 'because of increased irrigation,.
exposure of previously unexposed workers may be markedly in«re:ssed

by the project" is therefore without foundation.
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iv) The repeated drying out of the fields at short
intervals because of the intermittent irrigation practices
(see thevProject Paper) and the nature of the soils will
discourage the proliferation of the intermediate host snails
of schistosomiasis. These snails require about forty (40)
days of favorable water conditions for the devalopment of a
colony and sixty (60) days for transmission of the disease.

v) Repeated weeding of the irrigation ditches and th
lining of the walls of these ditches with burnt clay bricks,
,‘as is already in progress in one perimeter, should further
?discourage the proliferatlon of snails.

vi) It is therefore expected that the potent1a1 of
the project for increasing the incidence and prevalence of

schistosomiasis will not be szgnificant enough to justify

fdelaying the implementation of this‘project

l2 Agricultural Chemicals

Pesticides '

N - A somewhat confusing 51tuation with respect to the
:use of pesticides on the project has recently been clarified. |
:The original Project Paper dated July 30, 1976 made many referen—
ﬁces to the likely use of pesticides on the proJect Dr. Nebiker
in his assessment specifically referred to the use of hexa-

chloracyclohexane. in the rice fields against locust and spanish

fly infestations.
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SAED officials managing the project have, however,
adamantly insisted that no pesticides have been used on the
project and it is not intended to use any. They stress that
the progect s obJective is not the achlevement of optimum
crop production rates but mainly subsistence farming. Thus
they are prepared to accept some losses due to crop pests
without resortlng to the use of pesticides
The revised PrOJect Paper of May 15 1977 confirms this
pos1tlon i 1t goes ‘on further to state |
If a serious insect or pest outbreak occurs, SAED will
consult with the Crop Protection Service which is being
supported through the AID financed Sahel Crop Protection
"Project (629-0916). Two AID entomologists are based
in Dakar for that project and would be available for
consultation. ' .
It is therefore concluded that the prOJect will not normally
contribute to pesticide related adverse env1ronmental impacts
Adequate precautions have been proposed for- unusual ctrcumstances

necessitating the use of pest1c1des.

b. Fertilizers.

 The Oplnlon of Dr. Neblker is supported that the 1evel
of fertillzer use. is unlikely to produce measurable increases
of algae and plankton growth because of the considerably greater
fertilization from livestock manure

E. :Conclusion,

It is concluded that the implementation of the project‘
_'vill result in no foreseeable significant adverse impacts.

"It is recommended that the project proceed in the manner planned.
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IIT HEALTH COMPONENT

A. Objective

A health component of the project is considered neces-
sary, not because of any potential adverse health impacts
(alreadyudeemed insignificant), but because of concern that
the existing poor health conditions in the villages are
serious enough to have an adverse effect on the contribution
of the villagers to the project.

On the other hand the health component is not to be o

considered as a proposal for solvrng all of the health pro-

blems of the progect area Furthermore ithis”notvtohbe seen'

as the component of an "integrated rural development pr ject";
which is usually broader in scope than the Bakel Irrigated

Perimeter Progect

The hea]th component in this context should be a some-

what limited one aimed at improving village healthﬁtoflhe
extent necessary for the successful implementation of the
project. It should not be out of proportion to the project
‘itself Additional health 1mprovement measures should be
;undertaken within the context of an appropriate comprehensive

'health plan.

B.. Proiect Paper S Health Component

The ProJect Paper s Health Component basically meets
the requirements discussed. The following recommendations
are made for its improvement at little additional cost.

1. The surveillance program should be used not merely as
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a means of evaluating the project during its final year but
also to provide valuable information to-the Government of
Senegal in the development of suitable disease control
programs.,

Such information vould include the prevalence, incidence,
distribution and transmission of malaria, as well as the
identification of the vectors, ‘their resting and biting
habits flight ranges, suscecptibility to insecticides and
the distribution of breeding sites.i Similar epidemioiogical
’and entomological information with respect to schistosomia-ﬂ
313 and the intermediate host snails would also be relevant
2, The health services plan should be strengthened by the :
brovision»of-

| ”la. Two-way radio communication between the Bakel
Health Center -and each of the twelve (12) Health Posts
This would result in much better SLperv151on of the Health
Posts by the Doctor at Bakel as well as facilitate the
necessary communication between him and the Dispensers on’
‘technital and other matters.i
Costs:

Inves tment

'Purchase_and installation of ‘13 radio:sets 20,000.00

Annual Recurrent

Operation and Maintenance. 2,000.00
VWages of Operator--Bakel Healthﬁcenter' 3,000.00

$5,000.00



54—

b. The provision of malaria prophylaxis for all resi-
dents of the project area during the main 3-month transmis-f
sion period of the disease in July to September.

Mass prophylaxis has been recommended by the World
Health Organizat:ion.3 as the method of choice for immediate
control programs in semi-arid areas of Africa where
A gambiae thrive in water bodies exposed to sunlight and
control by larviciding is thus very difficult, if not impos-
sible.

Such prophylaxis is currently the policy of the Govern-
ment of Senegal The program is administered by the Service

de Lutte Antipaludique (the Antimalarial Services) of the

Ministry of Public Health and Social Affairs using chloro-
qu1ne tablets It has, however been unsuccessful mainly
because of inadequate financino and to a lesser extent a
lack of close superVLSion.b

This proposal would provide the necessary financial and;
other support for the successful execution of such‘a program‘
in the Project Area under the continued administratio_iof
SLA'working through the district health services Two alter-
fnatives are proposed based on the use of a) Chloroquine
tablets and b) Chloroquine salt.

a) Chloroquine Tablets

The tablets will be distributed on a weekly or fort-
nightly basis through the system already provided for drug

distribution in the health component. The overall super-
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vision of the program will be the responsibility of ‘the
Service de Lutte Antipaludique (SLA) under Dr. Samba Diallo

who also heads the Parasitology Department of University
of Dakar. These two organizations.have all of the top
level staff required for auch a program, including four
physicians, specialists in parasitology, an entomologist.
34 techniclans including laboratory technicians, nurses
and sanitary agents.

To ensure the success of the program, it is proposed that
the tablets be distrmbuted free of cost to all villagers.

The program,must be preceded by a careful census of
persons and dwellings in the area.

b) Chloroquinized Salt | _

The use of chloroquinized salt is particularly suited
to isolated communitles where it is possible to ensure the
use of only this medicated form The World Health Organi-
zation reports its use in many ocuntries in Africa, and in
Guyana and Surinam 1n South America. That Organizaiton3

reports its use (0.3%. chloroquinized salt) 1n therreduction7

‘ of the parasite rate in: the 6 - 10 years age group n{lso-;“

_lated communities of Tanzania from 7l 7% to 2:775 ndLin

lthe group above 16 years, from 27% to l 2% over a period
7cof,three years.
The implementation of this program must be preceded

by a survey to determine the salt intake of the villagers"

in order to establish the chloroquine concentration to be
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used in the salt.

A check of the foodstuff distribution system to the
villages would also be needed to confirm the feasibility
of excluding all but the medicated salt during‘the malaria
transuission season.

The SLA would be the designated agency to determine
the required dosagelin ‘the salt and also to supervise its
availability and distribution.

Comparison of Alternatives

The use of tablets has the advantagefof“already*being

the accepted policy of the Senaoalese Gove

gram has however, not been a successful onﬂbthhe,logistics
of providin 13 distributing and ensuring the use of tablets
in correct doses for all age groups would be much more
complex than required for a medicated salt program.

There is always a dendency either to reJect entirely
or‘simply not to sustain a protracted course of tablets.

By fixing the dosage in the salt the need for the consumer

to be involved in the process of ensuring theg se‘of correct

doses for adults and children is totally obviawed¢

is very important in rural populatlonsﬂsuch‘asrthese., lhe"‘
‘usg\of salt would also be a much 1ess obvious or visible
measure to villagers.

The slightly bitter taste of chloroquinized salt is
sometimes presented as a disadvantage. The taste is more

noticeable when salt intake is low and corresponding chlo-
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roquine concentration proportionately high. However,

Dr. Jose Najera, head of the PAHO/WHO Division of Malaria
and Parasitic Diseases (Washington D.C.) has stated that
taste has never been great enough to be considered a
problen.

The choice of an alternative should not be made until
the feasibility of the‘salt'proposel is examined in detail
and comparable costs‘available

The estimated cost of supplying one tablet per week
to approximately 40 000 persons for 15 weeks i.e.

600, 000 tablets per anmum is §$7, 200 00


http:7.200.00
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APPENDIX A

SCOPE OF WORK FOR ENVIRO!'MENTAL ASSESSMENT
AND HEALTH COMPONENT DESIGN FOR
BAKEL CROP PRODUCTION PROJECT

- SENEGAL -

- I. Introduction

The Bakel Crop Production Project proposes to introduce
farmer managed irrigated crop production in the Bakel area of
Senegal vhich is presently characterized by dryland and flood
recession agriculture. Rice, millet and maize are the primary
crops cultivated in the area. The project will serve to
acquaint farmers with the advantages of irrigated agriculture
as wvell as permit increases in yield through greater protection
against periodic droughts, and by double-cropping. Initially,
the project will establish around 1,900 hectares of irrigated
areas. However, if the project is successful expansion in the
region is planned foran area comprising around 10,000 hectares.

From an environmental perspective, this project 1is a
"test case" for AID's development strategy in the Sahel, which
gives. priority to river basin development. A preliminary
environmental examination was conducted as part of PP development,
before AID Regulation 16 was issued, concerning criteria and
procedures for addressing environmental concerns in the project. .
The Executive Committee for Project Review (ECPR), found that
most major environmental areas were adequately treated in the
Bakel PP, with the principal exception of the potential
negative impact of the projecton human health.

The health problem relates primarily to the possibilitycds
increased exposure of the target population to ponded water
resulting from the irrigation measures proposed in the PP.

In addition, there will be greater use of pesticides, herbicides
and fertilizer. An initial environmental health study of

likely effects of the Bakel project found that a greater
incidence of water-related diseases, particularly Malaria is
likely to result. In addition, the use of pesticides could

have detrimental effects if proper safeguards are not established.



II. Objectiﬁes

The objective of the contract team will be to make an
environmental assessment (EA) of.the project, focussing on
public health related aspects. This assessment will also
produce a recommerded design for the incorporation of an
appropriate health component in the project to protect villagers
in the activity area from any potential adverse health effects
of a new water impoundment and provide cost estimates for such
a program. The EA team should study as many possible alternative
and or internal modifications of the project as possible and
make recommendations to USAID and the Governement of Senegal
( GOS) concerning the various options weighed.

III. Scope of Wbrk

The contract team will work closely in conjunction with:
officials of USAID/Washington, RDO/Dakar, SAED and the GOS :
Public Health<Se;vice. The contract team will: o

A. Collect and assemble available baseline data relating
to public health in the project area and peripheral areas

to determine: ' '

1) The magnitude of present tropical disease,problems‘;
.with particular attention to malaria and h
shistosomiasis; . ' v

2) The magnitude of present diseases emanating from

: poor sanitation standards; c T

3) The nature and extent of public health services
presently operating in the project area;

4) The nature of preventive medicine and sanitation
infrastructure presently in place including methods,
types, prevalence of and uses of household water
supply, human waste disposal, .and solid waste
disposal; :

5) Water quality both upstream and downstream from
+  the project; and

6) Social habits and attitudes among villagers in the
: project area relating to health and sanitation.



7) A frape. of reference (base line profile) against which
- can be measured the eiffects over time of the proposed
project on public health in the project area and
pPeripheral areas within the framework of the six
categories above. The use of pesticides should be-
analyzed in addition to introduction of irrigation
systems.

, B. Propose and evaluate options for alleviating the
potentially adverse environmental impact of the proposed project
on public health. This analysis should include considerations
Of:

1) Investment and recurring cost, taking into account
- the potential effect of such'costs on the overall’
vialability of project design..

-2) GOS institutional support required during and

: after AID participation in the project, particularly
through the public health service and Promotion
Humaine and its capacity and willingness to provide
this support;

3) Likelihood of change in-villagers perceptions and
attitudes in their health and sanitation practices,
and extent of cooperation called for on their part;

4) Replicability of project design in other river basin
areas where irrigated perimeter cevelopment is
contemplated.

'C.  Furnish recommendations concerning:

1) Whether the'ové?allvprbject may'prbceed in a manner
which will not adversely affect health conditions,
if so;

2) Which of the health component design options identified
in section B is the most technically , financially
‘and socially feasible and should be adopted, and
provide project design for that option.

3) Means of monitoring and evaluating the environmental

- impact of the proposed project on public health

- during implementation and expansion phases of the
project’ .
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Note : the ECPR was not able to approve a proposal to develop
a free distribution program of malaria prophylaxis as a means
of addressing possible adverse effects of the project on
villagers health. This option is not ruled and for future
consideration, however, depending on village attitudesrand
other factors which will be analyzed in the E.A.

IV. Briefings and Reports

A. Prior to departure for Senegal, the entire contact
team will assemble in Washington D.C. for one day briefing
by-AID/W Africa Bureau personnel and SER/ENGR.

B. The contract team will not be required to submit
routine, periodic progress reports. Reports of any significant
findings, problems, serious delays, or unforseen circumstances
which may seriously hinder or effect the outcome of the '
team's activities or of the total project must be reported
to the responsible AID offices/bureaus when and if they occur.
Such reports will be submitted in quintuplicate and distributed
in the following manner: :

1) Two (2) cbpies‘to RDO/Dakar Mission.

2)} TWd}(Z)fcopies to AFR/DR, AID/Wahsington;,and

1fbnéfi})P¢BPY}£§:SER/ENQRL'AID/Washingﬁon.
}C;”R?riorft6 depdr£ufé”ffdﬁ,Séﬁegél the contract team
will brief RDO/Senegal and others:designated, such as CIDR
~and SARED officials. -~ . '

- D. zImmediately upon return to the U.S. the team will again
assemble in Washington for debriefing by Africa Bureau and
SER/ENGR personnel. ' :

E. A draft of the final report shall be prepared and
submitted in quintuplicate (with the same distribution as
above) no later than fifteen (15) days after completion of
field work in Senegal. This report shall contain all findings,
pertinent data, recommendations and project designs required.
The draft report shall be reviewed by the designated AID
offices, and, where necessary, commented upon and returned
to the contractor. The draft report is to be in a format

conforming to sections 1500.7 and 1500.8 of the Council on
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Environmental Quality Guidelines described in the Code of
Federal Regulations, Title 40, Chapter V, Part 1500 (38 Fed.
Rey. 20550-20562, August 1, 1973) and conforming to procedures
set.forth in AID regulation 16 as published in the Federal
Register, Vol. 41, N° 127, Wednesday, June 30, 1976.

F. The final report is to be submitted to AID/W within
twenty (20) days after the Contractor receives comments and
suggests modifications of the draft final report. The final
report is to be prepared in a format which may ke presented
to and accepted by the Council of Environmental Quality.

The final report shall incorporate all data, maps, findings,
‘recommendations and project design resulting from the team
effort, as well as AID review comments and/or modifications
of the draft report. Twenty-five (25) copies of the final
report shall be submitted to AFR/DR and five (5) copies
submitted to SER/ENGR..

V. . Time Schedule and Personnel'Requirements-

The contract team sball consist of the folloWihg'personnel:

1. Malariologist : Expert knowledge of malarial diseases
in West Africa is required. This person will focus on the ...
incidence of malaria in the project area, effects of the proposed
project in relation to the disease, and viable means of counter-
acting these effects. : :

‘2. Environmental Health Specialist: Required to have
background in epidemiology with knowledge of tropical bourne
diseases especially shistosomiosis. Expert knowledge and
analytical capability with respect to public health statistics,
finance and institutional support capacity will also be essential
African experience is desirable. This person will be responsible
for analyzing the effects of the project for other vector bourne
diseases, ezpecially shistosomiasis, along with effects of
pesticides and fertilizers on natural and human environments.

He will also be responsible for costing out options identified
in minimizing adverse environmental impact and analyzing the
institutional implications of these options for the GOS public
health service, SAED and possibly for Promontion Humaine.




. 3. Environmental Health Engineer- Background irn civil and
sanitaxry engineering in Africa is essential. Required to have
'expert knowledge or irrigation and sanitation systems and their
various environmental impacts under African conditions._ This
person will help 1dentify and evaluate options for the ficalth
component from an engineering standpoint. He will certify as
to the satisfaction of cost and Dlannlng criteria of section
611 a. of the Foreign Assistance Act with respect to the health
component option selected.

4. Sociologist: Background in traditional African health
practices in rural communities is essential. This specialist
will be responsible for ascertaining and assessing farmer's
perceptions and attitudes concerning health and sanitation and
the extent to which villagers are conscious of and will
cooperate in ‘combating potential health hazards generated by
the potential project. Leadership structures which have
"influence over local practices and attitudes such as village
councils or local cooperatives should also be identified and
analyzed from the perspective of their role in modifying or
controlling behavior which would contrlbute to adverse effects
of the proposed project on health.

It is highly desirable that all members of the contract
team speak French and have previous work experience in
Francophone, West Africa. One member of the contract team
will be required to act as team leader/manager (the environmental
health specialist might most usually serve in this role).
This person shall be available to work full time for the
duration of the contract (estimated at two months).

The team will be posted for field work in Bakel, Senegal.
Team members may make periodic trips to Dakar for .consultations
with appropriate officials, data-gathering, and administrative .
support. Field efforts in the study are expected to require
thirty (30) man days per specialist. An additional ten(10 man
days per specialist is projected for consultations with
AID/Washington and preparing reports.
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VI. Relationships and Responsibilities

While the contract team is in Senegal, the team through

-the team leader, will be responsible to the RDO/Dakar,

or his duly authorized representative. The contractor shall
work in full cooperation with SAED and other Senegalese govern-
ment oiffices and officials. The contractor shall have necessary
support from RDO/Dakar and SAED personnel in making .
arrangements for contact with GOS officers required for
information, .interviews, observations etc.

VII. Personnel and Facilities to be Made
. Available to the Contractor

: All applicable data7régarding the proposedvproje¢tj‘
shall be made available to the cont'act team from RDO/Dakar:
and SAED. '

- RDO/Dakar will assist the contract team. in ‘obtaining ,
quartcers; office space; secretarial help; etc., while the team
is in Senegal. RDO/Dakar and SAED will arrange for necessary
air and ground transport within Senegal. If Government leased
quarters are available in Dakar, these may be firnished at
the discretion of RDO/Dakar during visits by team members at a
reduced rate. . )

- The contractor will be responsible for providing trans-~
protation to and fros hope office; Washington, D.C. and Dakar
Senegal: Pay,ent for ground transportation, housing and
subsistence; . administrative support costes (such as secretarial,
reproduction,etc.), miscellaneous fees and gratuities (e.g.,
baggage handling; passport fees and medical fees), and other
support costs also will be provided in the contract.
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List of Contacts

U.S. Agency for International Development, Senegal

Mr Norman Schoonvoar, Regiocnal Development Officer.

Mr Arthur Fell, Deputy Regional Development Officer.

Dr Marc Vincent, Regional Health Officer.

Wr Frank Casey, Deputy Project Manager ~ Livestock.

Mr James Procopis,, Deputx Program Officer

Ms viola Dia, Health Planner _' '

Mr F.M, Philips, Country Project Manager forSaheiﬁFood"CrppﬁﬁroteCtioh5

Agency for International Development, Washington D.C.,
Mr. John Heard, Desk Officer,

US Agency for International Development, Abjdjan
Mr Gary Nelson, Capital Projects Officer,

Institute de Pasteur

Dr. John Ridet, Team leader - Epidemiology
Institute Technologie Alimentaire

Mme Therese Basse - Director

M, Ibrahima Camara, Technical Director

M. Abdul Aziz Thiam, General Secretary

Société d'Amenagement et d'Exploitation du Delta

Amadou M. Fall, Secretary General AdJoint
M. Jean L, Neumann Ingenieur Agronome - BEP
M. I.' Jean-Jacques, Genie Rural - BEP
M’ selle Soukeyna N 'Diaye, SOciologue Etude du Milieu.

RO

. Sy Abdurahmane Adjoint Chef Cellule Evaluation e ‘Enquettes’ Sooio-

'economiques
M. Diallo, COmptable - Matam
aa Ingénieur des Travaux Agricoles - Matam
M. Natta Ingenieur des trevaux Agricoles - Matam
M. Robert Aprain, Director, Perimeter Project .- Bakel
M. M, Niang, Adjunct Director, Perimeter Project - Bake

University of Dakar
Dr Samba Diallo, Professor of Parasitology and Head of National Malaria Service

o/ uns
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Regional Liboratory of Clinical Biology, Fleuve Region.

Dr. Jean Marie Lo Mzsson, Medecin Chef

Organisation de Mise en Valeur du Fleuve Senegal - Documentation Center

M. Y. Sow, Analyste-Indesceur

M. N. Connayer, Informaticien

Matam Village

M. Diaw, Village Chief and President of the Perimeter Production Group.
Matam Hospital | '

M: Famakan Sissoko, Medical Interne

The Prefecture, Bakel

M. Mbaye Niang, Administrateur Civil, Préfet
M, Seko Sonko, Préfet Adjoint
Tuabou Village

M. Silly Tapa Bathily, President; Péerimeter. Group:

M. Boubacar Bathily, Secreta: 15GenéféléfPeiiﬁété%“Cﬁduﬁ1

Mondéry'Dispénsary

‘M. Dahaba Tounkara, chef de Poste Medical
- Grande Village

M. Sissoko, President,;Perimeter\Grpup”;

Departmental Des Grandes Endémiésbwaékéifl

M; Fara N'Diaye, Infirmier
Bakel Hospital -
Dr. Moussa Ly, Chef de 1a Circonscription Medieale

Golmy Village '

M. Dramane Camara, Chef de Viiiégq;

M. Alassane Pouye, Chei'P@Stéqudiga;f

Kounghani Village

M. Mamadou Gueye, Chef du Village

M. M. Cemara, School Teacher o |
Société Nationale D'Exploitation Des Edux Du Sénégal

M. Edmond Latrilhe, Director General
M. Babacar Diéye, Mechanicien - Bakel

Departmental des Grandes Endemies - Tambacounda

Dr Alain Junod, Medecin Chef
Fonds Des Nations Unies Pour L'Enfance (UNICEF)

Mr, Knud Christensen, Représentant Bureau Pour L'Afrique Occidentale, Dakar.
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PROJECT DESCRIPTION

Part I. - Project Background

A, Background

'1. General
If on the African contlnent a stand is to be

made against further encroachment of the Sahara into the

region of the sub Sahara, the first line of defense w111 be
the river basins of that region There are three such magor
.baSLns in the Sahel area revaged by the unprecedented
drought of 1972 - 1973 ‘the Senegal River Ba31n, the Niger
River Basin, and Lake Chad Ba81n Of these three, the Senegal'f'
River Basin on the westernmost periphery of the Sahel area |
most readily lends itself to schemes to stabillze its

ecology and incraase local production of staple foodwvrops

The three riparian nations of the Senegal

River: Mali, Mauritania and Senegal formed in 1971* a’
cooperative organizatlon to plan and carry out the coordinated

development of the Senegal River Basin under an agreed p1an

This is the Organisation de Mise<en Valeur du Fleuve Senegal;



C-2

Under the 0.M.V.S. auspices, various studies ang
projeots are now underway to realize this river basin’'s
fullest potential as an integrated river system. The
principal mainstream components of this system will be
two dams'Operating in concert: one low-level dam in the
river Delta to arrest salt water intrusion. durlng the low
'water season,'and a major storage dam on one of the pr1nc1pa1
trlbutarles of the rlver in Ma11 to assure suff1c1ent flow ,:d

H

for 1rrtgatlon and navrgation on a year-round basrs. The

.$30 mllllon low-level Delta wrll be flnancedfbqurance and j‘

Ira.. It 1s now 1n a flnal de51gn stage and could be con- -
structed ln 2 3 years.t The $230 mllllon upper basrn regula—'
tory dam 1s Lnder study.» Its constructlon w1ll probably ‘
requlre lO years from de51gn through completlon, once flnanc-
1ng is assured‘

In the meantlme varlous food productlon schemes
are belng initiated to prepare the v111agers.of the Senegal
Rlver Basrn for thelr eventual partlcrpat:&n"nﬁlrrlgated
farmlng in place of the low-yield and uncertaln post-flood
reces51on cropplng on the rlver banks.; In the 40-year
projectlon of the coordlnated development of thls basin,
some 420 000 nectares w111 eventually be brought into an
1rr1gated double-cropping system.» Only a few thousand
'hectares within this vast potentlal area have been developed

to date, mostly through jOlnt fundlng of large schemes by

the Governments of Senegal and France.
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In accordance with the 0.M.V.S. policy, agri-
cultural projects totally within the boundaries of any of
its riparian members are.to be negotiated on a bilateral
'basis between that riparian and the prospective donor. To
provide much needed capital to accelerate this process, the
European Development Fund (F E.D.) and the World Bank
(I B.R.D.) have agreed to flnance the development of large
irrlgated perlmeters adJacent to the malnstream, and the

| Unlted States has been asked to 301n ln thls effort.

Prlor to the severe drought of 1972 1973;1n1the~[

Sahel, most of the agrlcultural development efforts ln the
Senegal Rlver Basxn were concentrated 1n the Delta 1n 51ze—
able, hlghly cap1ta1-1ntensrve schemes where assurance of |
water and proxxmlty to markets and transport systems mlnl-
mlzed risks. More recently emphasms has shlfted to progects
in the middle and upper reaches of the rlver bas1n, and more
account is belng taken of tradltlonal famlly and vmllage
soc;al and economlc structures. Two approaches are belng

,developed- (l) large-scale perlmetersvdLVLded lnto small,

famxly-sxzed plots such that all _npu:”fcan be prov;ded by

,the,tradltlonal famlly unlt,m(elght toften persons), living

,and'worklng on lts own 1andﬂ and (2) an evolutlonary approach

uof small-scale perimeters developed and cultlvated by a co-

operative grouplng of all famllies in one vrllage to in-

fcrease thelr food productlon and introduce the improved
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technology. An example of the first type is a 7,250 hectare
perimeter in Matam, which was studied by the Bechtel feasi-
bility team under A.I.D. contract. The present project
deals with the second approach, small scale,village level
1rrlgatlon in the v1c1n1ty of Ba&el while at the same time
worklng to 1mprove tradltlonal culture to increase food
productlon in the reglon.

Both the lower and upper portions of the Senegal
vs1de of the Rlver.basln hl torlcally have been largely
‘neglected 1n pre-independence colonlal and post-lndependence ,
natlonal development schemes._ ‘The result has been a tradl-
tlonal exodus of young people‘fron the basln due to the lack
of the wherew1thal to earn a llvellhood and the consequent
lack of growth within the reglon. At present, the prlme v
market for laborers from the v1llages lnvolved in the project
area 1s France. However, severe unemployment in. France has
put the future of thrs labor market in doubt. ThlS pro;ect,
whlch w111 lncrease local productlon of foodstuffs on both
1rrlgated and dry land farms, wrll prov;de an alternative
ln.velz.hood for tho= persons who, in the past ’ would have
1mmigrated to France as laborers.

The{GOS, whlch hlstorlcally has attached greater
importance’to'the agrioultural development of other areas,
now'accords priority to this river basin within its develop-

ment planning. The villages which the A.I.D. team has

selected for detailed investigation have climatic, soil and,
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water conditions which will allow cultivation of rice, soxghum,
wheat,.millet, corn, cowpeas and vegetables. All of these
crops are elements of the local diet, and none is being
produced locally in adequate supply.

2. Project in Bakel

This project is unique in two ways.‘ First, it is
already underway and the development potential has been
,identified and demonstrated in both the human and technical
'realms. Second, and even more important the pro;ect is
"a direct result of actions initiated and requested by a
’ reSident farmer of the area.} At the risk o sounding like
a fairy tale we would like to present the story of the
Founchani development and how this moved into an area develop-
ment program following a truly grassroots developmental process.

The progoct was begun at the initiative of one -

farmer from Koughani VLllage. During the time he was work-
ing in France and travelling in EurOpe, h noted the 1mproved
agricultural methods applied there and upon his return to
Koughani he bought a pump and a rotatiller to use on his
land. Because of insurmountable technical and logistical
'problems (no mecbanics, lack of fuel, no spare parts avail-
'ablejletc ) “his equipment was not useable. Realizing the
;need for expert ass1stance he wrote to the Director of CIDR,

thmlhe knew because he used to work in the same building in

France that CIDR has its offices, requesting assistanca.
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CIDR was happy to assist but did not have financing.
Therefore, CIDR contacted various donors and private voluntary
organizations and eventually OXFAM and "War on Want" in Britain
agreed to provide initial financing for the project.

CIDR sent its first man to Koughani in 1974. | He and .
his w1fe ‘Lived in Koughani for several months learning the way
;of life and organizing the first farmer group.. He then moved
to Bakel to begin activxties in other villages. Two other
CIDR volunteers arrived in 1975 to assist thh the extensxon
effort and SAED began contributing some assistance in the form
of pumos and technical advice. The CIDR group moved into
1rrigation work in addition to traditional culture in 1975.

As a result of this move to a more advanced technology, War on
Want Withdrew its support. In the meantime AID had begun to
support the pro;ect with R&R funds, prov.ding additional pumps
and tools.  The followxng table shows how the project developed

and the inputs of various groups from 1974 to the present.

YEAR - VILLAGE H2Z HA ' HA ' :
No., TOTAL TRADITIONAL IRRIGATED = FINANCING
- 1974 9 32 32 -0- = War on Want
1975 15 76 54 22 War on Want/
. : B SAED
1976 19 210' 95 llS USAID/SAED -

AID through the R&R program assisted with financing
,the 1975 program and in %i;;lprovided preproject funding of
$124 000 to keep the SERDA/in the field thus avoiding a complete
loss of momentum. The total AID contribution to date is $294,000

and financed pumps, tools, studies and costs of the CIDR/SERDA
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staff in 1976 and 1977. 1In 1975, 1976 and 1977 SAED financed
dikes and clearing, pumps, farm inputs and staff having a value
of approximately $225,000. OXFAM and War on Want assisted with
staff, tools and studies having a value of approximately
$50,000. The‘total investment for the first three years was
$569,000'fromlall3sources plus considerable farmer labor.

The SERDA group (formerly CIDR) has overcome the ever-
present "start—up" problems inherent with the introduction of
a new technology and has established a working relationship with
the farmers of the area.: This process, which lS time consuming
and not very spectacular‘took over three years to accomplish.
A.I.D.'s entry into the project now, ‘when project needs are
higher and the program is accelerating after having proven
itself, is very,sensible,

The villages in the Bakel area receive a sizeable-
income from laborers in France. Based on the best estimates
available at the present time approximately 20% of the 5, 000.
farm families have one worker in France.. This one worker.
sends back approximately $l 000 per year making a total of
some $1,000, 000 per year flowing into those villages. The
PP team has naot. programmed these funds as a local contribution
because: ' 1. The risk factor of investing in a totally un-
known agriculture is too high to be acceptable to the
villages; 2. This money is used in other community and
private projects such as pharmacies, schools, houses, etc.;
and 3. If the farmers were to rely on this money, financila
control would lie in the hands of the select 20% of the village

which is most wealthy thus raising serious equity problems.
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Therefore, the PP team finds that the project
offers an opportunity for AID to provide the needed capital
inputs on an equitable basis in a time frame which meets
AID's criteria. |

' When the PRP team studied the project in October,
1975, it was planned that the project would davelop very

_slowly from 1ts modest beginningsibtﬂowever, due to the
'strong interest of the people and a push by SAED the program
greatly accelerated SAED, from its own budget prOVided
bulldovers to clear stumps from fields and to build a nine km
dike around the Bakel perimeter and a tractor and disk to
break ground on 115 ha as a stimulus to the farmer groups.p
The farmers responded admirably to this stimulus and the PP
team noted that their portion or the work. canals, bunds and.
leveling on 115 ha proceeded well.‘ It was obVious that by
utilizing a blend of mechanized and hand construction, an
accelerated development schedule can be undertaken. The

PP team carefully analyzed the«laboryrequirements_and avail-
ability (see section 3-a.(1) forsconstruction and 3-A,(2)

for agricultural) and reached the conclusion that an ‘accelerated

- program is possible..

ReQuest for Financing

o The request for financing for the project in Bakel
.was received in July, 1975, from SAED. Conceptually there
is no difference between the present project and the project
as envisioned in July, 1975. Both this and the project re-
quest deal with the idea of small, village level, communally

operated and managed perimeters.
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However, over time, the scale of the project has
changed considerably from a level of $3,100,600 for a 1,320
ha project defined in the PID of Spring 1975, to $2,600,000
for a 915 ha project in the July 1975 request from SAED
to $1,345,000 for.a 200 ha pilot project in the PRP of
October 1975 to the present project of $6,671,000 for 1,800
ha;’ The evolution of thinking behind these changes is as
follows:

,;g;t1975 PID ~ This was ba51ca11y an identification
f'ﬂof a potent1a1 proaect w1thout a flrm idea of
1what was feasxble or llkely but served to
jstlmulate thinking about the progect.

2. 1975 request ~ This request was submltted as’’

/a result of the PID team lnvestlgatlonyf ;
fing and technlcal detalls were not preclsely'worked
out and there was a very . hxgh 1nvestment ln central
;infrastructure.

.3, ‘1975 PRP - This teaﬁ, while in the field discovered
,a potent1a1 flooding problem on several of the iden-
:tlfied perlmeters. Without any data on topography
in the area the team was forced to consider a smallexw
project on areas where the farmers were able to say
that floods rarely occurred.

4. 1976 PP - During the initerim between the PRP and
the PP, SAED got down to serious work on the project.
They sent topographic teams to the field to deter-

mine diking"needs and to perform detailed tOpographic

surveys and mapping of areas being planned for the
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1976 season. SAED contracted for bulldozers to
construct one protection dike and to clear

'stumps from the lands to be farmed in 1976.

It provided tractors with discs to break up

,the new lands. These activities allowed the PP
fteam to judge the feasibili ty first, of providing
;flood protectlon with a reasonable chance of success
fat a reasonable cost, and secondly, of utlllzlng a
fmlrture of heavy equlpment and hand labor to

accelerate the develooment process. As aresult

' V.
of thelr review of the'englneering, economic and
A .-)‘\’ \ ",
human aspécts of thls accelerated development the
\ I
-recommendatlon\to proceec with the 1896\hectares

o )

'1dent1f1ed by SAED was made.

This evolutlonary process took place both w1th1n SAED
,and A I D. and both are in agreement that the preseht prOJect
‘reflects the proper approavu now. The current plans are
backed by enough data and experience to allow confldence

on both SLdes in the ultlmate success of the project.

B. Detalled PrOJect Descrintion

1, Sector»Goal - The development problem which

‘this pro:ect addresses is how to maximize utilization of

‘wateriresources, the scarcest resource in the Sahelian

reglon, in order to increase food production. At the same
tlme the progect addresses a local development problem,

that of 1mmigratlon.-
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Better use of water resources is essential if food.
production in the Sahel is to be increased and agricultural
development is to proceed. The rational and proper develop-
ment of the resources of the Senegal River Basin is one
of the highest priority items of the GOS, which views‘this
development as a step toward‘alleviating a chronic cerecal
deficit situation while at the same time providing an attrac-

'tive alternative to- immigration.‘ The problems associated

with immigration are well understood by both thedGOSyand the

people who are 1mmigrating.' Both can foresee”in‘the future

that this labor market may be closed to:item'and they are

interested in developing an alternative to replace migration

to France as a source of income for the area.: They feeiithat‘
agricultural development based upon a more technologically
advanced methodology w111 proVide a suitable alternative.

In order to reach the goal of maximLZing utiliza-
. tion of water resources, conSiderable investment w111 be

required beyond the present project‘

ijarger scale pro:ects’

keyed to the total developmeytuof the River Basin wxll be»

'installed The o. M V. S.fand the GOS plan future ventures

y;n the Bakel area and”the present pro:ect's impact upon the

’lation in terms’yf Mntroducing irrigation technology
;iSRextremely importanthto future development activities,
here are numerous improvements in the quality of

life which will be necessary if agriculture, no matter how
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advanced its technology is to be arn attractive alternative
to immigration. Health facilities, education facilities,
access to the social and economic life of the rest of the
country, etc., must be improved if the Bakel area is to

be a more attract:.ve place to ?zwe. . The PP team d:.d not
mcontain the sPLlls nor have the tzme to precisely identify
all the activities needed on a prlorlty basis to complement

the agricultural act1V1t1es';:However, 1n dlscussions with

farmers and OfflClalS in Bakel the follow1ng prioritles
appeared eVLdent-f
1. Transport and communications,
2,'vEducation,
3; Health.

FAC 1s presently addresswng the flrst prlorlty and
is conslderlng an lmproved all wea her road to Bakel from
Matam Further small 1nvestments in rural roads to lmprove-
dry season acoess to VLllages are also necessary but. re-
quire close 1nvestigatlon to evaluate economlc and social
impact and deflne proper standards or improvement.

Educatlon 1nterventlons, both formal and nonformal,
‘are crucial to acceleratedkdevelooment in ‘the area. ”Atn
‘thb present time any formal:educatlon beyond primary level
»is avallable only ln St. ‘Louis or Tambacounda. In order to
' encourage more advanced educatlou for the youth of the
region, a secondary and technlcal school should be con-

sidered. In the nonlormal education areas, adult literacy,
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hygiene, agricultural development and how the people relate

to development need to bevaddressed. Promotion Humaine can

provide the human resources. to begin this nonformal education.
The health component of thls progect will sexve as

_a pllot to 1ndicate the potentlal for a w1despread health

f interventzon ln the future.

o ?2 Pugpose - The purpose of the project is to

»sintroduce the technologles of irrigated culture in 23

villages along the rlver 1n the Bakel area and to demonstrate

the feaszblllty, both technically and economlcally,gof 1rr1ga~
tion in the area.
Small v1llage—1evel perlmeters of the type lncluded

in thls project are considered to be phase I of the}three

phase development process. The process lsrbased ngan |
evolutlonary approach to lntroduclng lmproved technologles
so that the farmers can understand and particlpatf":fwvnb
developmentmprpcess. The three phases are as detalled

below-

I. Development of small perlmeters (20-300 ha) based on

T

'vlllage cooperative groups." These small perlmetersuy
J L“ﬂswill demonstrate the feasxblllty of 1rrigat10n and |
"Tafitrain the farmers in the management of the lrrlga— |
'dftlon enterprise. The small perlmeters are replicable
N with minimal outside assistance once the technigques

are entrenched.
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;;T Development of middle sized perimeters (800-1,500'ha)
based on inter-village groupings with each village
having their ocwn lands but with the need for some
central management. These perimeters will provide the

'“opportunity for villages not haVing su1table lands of
;ftheir own to participate but Wlll not require major
;dresettlement of populations. Due to increased in-A
j‘vestment costs and more intricate organizational require-
‘jments these perimeters will require some outSide assis-
f“ance for replication.‘
IITI. eDeve10pment of large (lO 000 ha) perimeters utlliZlng
advanced technologies and- central management.‘ These
v'large perimeters may require some relocation of popula-
tions and Wlll require intricate management organization
jDue to the advanced technological and managerial charac-
lteristics of these perimeters, they wrll require exten-
1sive outside asszstance for implementation and managemex

Present plans for the Bakel Area call for supple—

nting phase I actions which are underway now with possrbly

’a medium szzed perimeter wrthin four to five years leading ‘

to a large perimeter ten years or more thereafter.

In the past SAED has concentrated on phase III de-~
velopments and very large scale operations. However, dur-
ing the past two years SAED has shown increased'interest
in the evolutionary approach. The Bakel region shows great

promise as a testing ground for this concept as the social
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organization and worldliness of the people lends itsgelf to
rapid adaption of the technology at village level. Also,
the likelihood of village investments in replication and
' expansion of the phase I perimeters is high due to the
‘availability of investment capital in the area. It is
expected that the 1,800 hectares developed under.the
'phase I program Wlll be adequate to demonstrate the
oner a big enough area to thoroughly acquaint some - 20 000
persons with the potential
3 Outputs - Three outputs are- necessary to’ ‘achieve
the purpose of the proJect~
1. Introduction or improved ‘practices for
;dry land crops,
2. Development of l 800 ha of irrigated
Jsmall perimeters iu 23 villages,and
3. Improved understanding of the health
situation in the area.

The first output is crucial, not only for achievingv
the purpose but also for achieVing the second output SAED |
is. well aware that the people involved in the project put
primary emphasis on their traditional subsistence crops and
'that, in the medium term, any irrigation works will be
supplementary to traditional culture, not a replacement
for traditional culture. Therefore, SAED wisely decided

to work with the traditional culture as well as with the
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village level irrigation system. Until such time as‘the“
people have faith in the irrigation system as having a |
lesser risk factor than traditional culture, they will not
give up traditional culture for irrigation. Therefore
.steps to reduce the labor requirements and increase the
yields of traditional crops are a necessary complement to
irrigation actiVities.

The second output is. a direct step to the project
pﬁiﬁaéé;} The creation of small village-level irrigated
perimeters as. a baSis=for developing the management capabi-
1ities Within the Village group is essential if the farmers
are to be able to manage their own actiVities in the future.

Inputs - A) The major inputs for the agricultural
portion of the project are as follows-

1. 'Technical aSSistance,

2. ‘Land clearing and conditioning,

3. dVillage labor,

v411'Pumps and hand tools, -

t5;'ngricu1tural supplies,“

JagfiAnimal traction equipment,

;5,W:Administrative infrastructure,

| IS,a‘Administrative operating costs.

The detailed description of what is included in each
of these headings is given in section 3.F of this paper deal-
ing with the financial plan. The PP team agrees with SAED
that these are the minimum inputs nc::ssary in order to

achieve the desired outputs.
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5. Health Component:

Despite the American Public Health Association
and AID PP Tean's
Team's/findings that no serious impact on the health or
the environment is likely to occur due to the project, it
is proposed to include two activities parallel with the
‘production project, namely a health surveillance program

and a Village health program.

The health surveillance program can.be conducted

by the combined serVices of the Departm\nt;of Parasitology

at the University of Dakar and the Anti-malarial Service
(SerVice de lutte anti-apaludique) based in Thies.; Both
of these serVices are under the direction of the Chief of
the Department of PariSitology, Professor Samba Diallo, who
is responsible to the Director of Health in the Ministry of'
Health. Thus, the surveillance portion of the progect will
be well integrated into the official ministerial and academic
Senegalese system and the project:Will tend towards an in-
stitutionalization of such a health monitoring capability
Within Senegalese development projects.z It is also pro-
(posed that an institution in the v. S. prOVide back-up
assistance through periodic consultation to check field
results and make statistical and other types of analysis
of them. | : _

The village health services program will be built
upon the basic health structure now in place and will re-

ceive technical assistance from the AID Regional Health

Office in ADO/Dakar.
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a.) Descriotion of Survaillance Program

The Parasitology Department is headed by
Dr. Samba Diallo, a Senegalese parasitologist, who has
within his Department which is part of the University of
Dakar four physicians, specialists in parasitology, and
four 1aboratory technicians plus secretarial support. This
Department has all equipment and expertise necessary to
monitor intestinal parasites, schistosomiasis and
onchocerciasis.w The Anti-malarial Service in Thies,
which is part of the Senegalese Ministry of Health, is.
also headed by Dr. Samba Diallo. It has 40 personnel
30 of which are technicians of various kinds, an
entomologist, senior nurses,'nurses, sanitary agents,
laboratory technicians, etc. and has the capability of
carrying on a malarial surveillance program. Indeed the
service was created for that very purpose with a mandate to
work on development progects, but is hampered by a lack of,
operational resources. Thus, the AID assistance for
this program will be a happy marriage between the needs and .
capabilities of the anti—malarial sexvice and the Bakei
'agricultural production pro:ect.

Both services under Dr. Diallo can provide

surveillance teams which would make surveys for schistosomiasis,
maleria, onchocerciasis and intestinal parasites in some 25
villages (23 villages in the project plus two other villages for

control purposes). Out of some'lz,OOO people in the main villages,
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a sample 6f 2,000 persons would be selected after making
an initial census of the populations family by family.
This will allow the surveillance regularly of the same
persons and considering an average of 25 persons per
carré the team would take a sample of some 80 to 100
carrés, .Some participating in the irrigated field coops
and;some not.

After the initial survey, two surveys would be
made,each year, one at the end of the rainy season and one
dﬁting the dry season. An institutional contract will
be established with a U.S. institute or university to
provide:

1) consulting assistance to set up the surveillance prégram;
2) yearly consultation to monitor field surveys, and énélee
results; and

3) at the end of the fifth year to make a health evaluation
of the project.

b. ) pescriotion of village health services program:

The village health services program will build
upon;existing Ministry of Kealth services in the Bakel
areé and will be implemented in the project villages.
o At the present time there are about 10 dispensaries
in these villages and a Health Center in Bakel. The distance
between a village having no dispensary and a village with

a dispensary rarely exceeds 5-6 km.
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The program to be implemented under this project will
aim’at strengthening existing medical services to improve
diagnosis and treatment of endemic diseases and to provide
health and sanitation training in the villages. |

In orderito accomplish this the following activities
are called for-

yl. Retraining dispensary nurses in microscopy,

'2.- Purchase of 12 microscooes,

.d.jfTraining of 23 village sanitarians and 23 Maternal/Child
. 'Health Workers,

4."Training of village health workers for those villages
lacking dispensaries,

5. Provision of basic drugs and medicines for':each of
the 23 villages.

¢. Funding of Health Component -
Funding for the health and surveillance activities are

provided in the project budget (p 89).> These activytiesiwill

be managed by the ADO/Dakar Regional Health Officer (Dr Vincent)
and. training of health workers can be coordinated withhthe ‘
Sine Saloum Rural Health Pro;ect which has a similar village
,level health delivery services emphasis.} ADO/Dakar and the
Regional Health Officer believe that GOS services under

vDr; Diallo have the capability of carrying out the surveillance
program outlined Progect implementation plans for these
vvactivities will be finalized on receipt of the final APHA Team

Report, and funding adjustments ‘will be made as necessary.
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6. Peace Coxrps Involv:ment

ADO/Dakar has discussed with the Peace Corps
Director in Dakar the provision of one Peace Corps Volunteer (PCV)
for the project. His‘role would be coordination between the
‘SAED activities and health activities. He will assist in making
arrangements for the health surveillance and health services
program, helping Senegalese counterparts to explain the purpose
.of these activities to the villagers and to popularize the
recommendations of the health workers. For example, ‘the PCV
will promote canal clearing and lining‘as a preventive health
measure. In cooperation with SAED he would attempt to identify
and'reduce ponding. Through regular contacts with villagers he
can provide background helpﬂﬂlfor the surveillance activity and
follow up on items such as.}setting traps for mosquitoes which |
the entomologist from the Thies based anti—malarial service under
Dr. Samba Diallo will be programming, promoting improved sanita-
tion practices, and helping villagers to budget for amortization
of equipment. Both ADO/Dakar and the Peace cOrps/Dakar are in
agreement in principle to recruiting a- PCV for this kind or role
in the project.

Part 3 - Project Analysis

‘A. Engineering Analysis -

1. General: The irrigation possibilities for the

Bakel area are divided into three phases:

- Phase I : Small village-level perimeters 20-300 ha each,
- Phase II : Medium perimeters 800-1,500 ha each
- Phase III: Large perimeters 4,000-10,000 ha each.

The present project deals only with Phase I of the SAED

program, small perimeters of 20-300 ha each based on
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village management. The Phase J activities can in turn
be divided into two parts: |

a) Perimeters where no f£lood protection is needed,

b) Perimeters where flood protection is needed.

| Several perimeters (290 ha) hawve been surveyed

which do not require flood protection to meet the "threshold
feaSibility" standard established by SAED of flood free four
years ‘in five.\ 100 ha of these perimeters are planned for
development in 1976. SAED has also surveyed a number of
perimeters together totalling 700 ha which could meet f?
"threshold feaSlblllty" if protected by 1ow dikes (less

than 2 meters). These. perimeters needing diking plus“more

of the ones not needing diking are planned for development
in 1978.

At the same time SAEDHhas identified another 910 ha
in parcels located in other villages which show potential for
irrigation either with no dikes at all or,with low dikes.

A detailed survey w1ll be made of these perimeters to determine
dike requirements in late 1977. , .

The present project plans to include about 1,800
ha“ of land in small village-level perimeters.' The details
_of the status of plans for these hectares is shown in Table 1,
Annex H. 986 hectares located around several villages have
been surveyed for diking of which nearly 700 ha require less

than 2 meter dikes and 290 hectares do not require dikes.



£-23

‘The remaining 910 hectares located arowvnd other villages
will probably require about the same proportion of diking
so for planning purposes we have used 700 ha to be diked
and 210 hectares not requiring dikes.
2. HXdrologz

Since the height of the flood and the amount,
duration and,eatent of inundation is the basis for 1dent1fy-.
ing areas for perlmeters, and deternining need for and
determlning the height of dikes, the nethodology of deter-
mining the effects of the river flow hydrology on the land

i . B
‘my

is of interest. The only stagevrecorder for the river: 1
‘the Bakel,region is the ORSTOM maintained stage located‘et
iBakel ‘ The tOpographic surveys are tied to that flood -

‘ stage record During the topographic surveys, SAED engineers
interviewed farmers to determine probable flood heights and
corﬁelated tho farmer opinions with the known flow$elevae
tions at the Bakel stage.v The correlation of the Bakel 5

v‘“.'

perimeter farmer data, which lies close (about 5 km) to

the Bakel flood stage guage; were very good. ThlS generally
confirmed that the farmers memories were approrimately
correct. For those perimeter irrigation areas lying some
distance from Bakel, it was assumed that the farmer memoxy
data was similarly correct. The farmer experiences also

indicated that the flood height elevations in the flood

plains lying inland from the river were about cne meter
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lower than thas flcood flow elevations on the river. This is
explained in part by the assertion of SAED engineers that
the river ¢rests for a short period, 3 or 4 days, after
a precipitous rise, and the amount of flood flow up the
marigot channels would not permit £illing up the lower lying
areas to flood crest height before the maximum flood crest
eclevation had receded. Thus.a lesser flood level elevation
would occur in the inland flooded areas. SAED engineers
indicated that the main river would crest for about 3 to
5 days and thus confirming that the crest period may be |
too short to permit filling up of the inland £lood plains._
The flood flow hydrologist working for A.I.D. felt thatih
a differential of one-half meter between flood height-ini
the river and flood height in the marigots was more'reasonable,
(See Annex E.)

During an interview with Mr. Mohammed Curtin, a
40 year resident in Bakel, it was stated that up to”1§664
the Bakel flood stage reading was about 13.5 meters and
from 1967 to 74 or since the drought, the flood stage read-
ing has been 7 or 8 meters. This indicates that during the
drought period and up to present the river may be flooding
at lower elevations than would occur during a normai fiood‘
flow year. Mr. Curtin also stated that a siniiar dronghtfg
and lower water stage elevation had occurred in 1939-45.

The discrepancy between SAED theories and the

farmer interview data indicated that the PP team needed more

{;).'“.‘») " i P ",. ;
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firm information before determining that the chances are
good that the irrigation perimeters to be selected can be
adequately protected from floods at a cost which is
economically feasible.

The success of exgznding the activity depends largely
upon the probability that at least four years out of five
the proposed irrigation areas will be free of inundation
and damaging floods, or can be diked with low (2 meter) dikes.
Therefore, AID contracted a hydrologist yhose report is-
attached as Annex K. As a resulc of the hydrologist's -
findings and discussions with the SAED engineers and the
economist on the PP team, it was decided that designing the
dikes to a one year in ten flood level would bevpreferable
in order to reduce the risks. 3Since the dikesiare only a
small part of the project, the increase in total cost was
minimal and helps assure proper use of the»remainder of thé»
investment.

3. Plans and Specifications

The PP team visited the SAED headquarters engineer-
ing office in St. Louis where detailed topographic surveys
completed The topographic su*veys were made to 10 cm
contour intervals and are correlated to mean sea level
elevations and the Bakel flood stage guage records. ' This
permits a determination of the areas that may ne free of

floods based on the known hydroleglcal flood level data.
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The 10 cm contour intervals provide a suitabie
topographic map on which to plan and design the rice paddy
irrigation systcms. The SAED engineers are designing the
individual paddies so that there is a maximum of 10 cm
(4 inches) difference in elevation between field dikes,
Under this design criteria, very little field leveling
will be required. A 10 cm difference in leﬁels of an in-
dividual rice paddy is tolerable to rice even at the maxi-~
mum water depths. The field paddy design is an acceptable
practice.

The SERDA (former CIDR) staff, as a result of ‘ex-
perience in growing rice on these‘sbils, d;termined £hat é
300 square meter paddy size is optimum and will adequatei§;
permit hand or animal traction cultivation (just being
introduced). If mechanical tillage should be utilized, the:
paddy areas may need to be enlarged to permit efficieng?
mechanical cultivation. For the present, the>relativéiy’
small paddies will tend. to reduce the amount of iéq@igedf
field leveling. Since the soils are good, but more pe:meable-
than desirable for ideal rice lands, the small pldﬁsfwiii;
help promote more efficient irrigation w;terfapplicgﬁiéﬁ;,
practices. ,

SAED engineers have planned and designed the.
ﬁain ditches and laterals to.take advantage of the naﬁural
topography. The main canals are aligned along the generxal

level of the contours and will require few major drop

structures. The laterals cut across the contours and small
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drop-turnout structi:res will be required in the laterals (o
prevent channel erosion and to provide water control. The
water flow in the laterals wlll ke relatively small. The
SAED engineers will need to develop 2 snall standard precast
concrete drop and turnout structure that can be readily in-
stalled as required in the laterals. SAED is conducting

a credible engineering job.

4. Pumping Stations

The majority of the irrigation systems will be sup-

plied water from the Senegal River. Pumps will be installed A
on small rafts. This set-up has been tested for two years
in the Bakel area and is operating satisfactorily. SERDA
staff have recommended that two standard size Lister Dies;l
powered pvmps (15 hp and 32 hp delivering about 150 and 300
M 3/h4 respectively) be used. As the areas to be irrigated
expand or are adjusted, an appropriate sized pump’or pumps
may be used. A 15 hp pump will serve about 15-20 hectares
and similarly a 32 hp pump will serve about 30-40 hectares.
It is recognized that a specific pump should be designed;to
sexve a specific sized area, but due to the flexible nature
of the expanding activity, an'exact‘sized pump cannot be
fixed. Experience over two years indicates that the two ,
sizes of pumps noted above will provide for most anticipated
conditions. Under operation,vthis means that for smaller

than ideal areas, the pump will not be operated for a normal

: period, for larger than optimal areas,;the phmp will. need to
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operated overtinme. The systens are designed to be operated
daytime hours only; thus there is reserve time for pumping
additional water., When the irrigated areu.. expand beyond the
largest optimal pump capacity, two pumps may.be operated in
tandem. 1The activity will have sufficient flexibility_and
spare cquipment to provide for this "modus operandi.”
S. Construction Methodology
The wvillagers are constructing all the,facilitiegg
(canals, laterals, field bunds, drains and small perimeter‘
dikes) by hand. Table 2, 3 and 4 Annex B show labor'require-
ments and compare labor avnilability and requirements dur-
ing maximum deveiopment. The villagers usually turn out in
labor gangs of 35 to 100 about 5 or 6 o'clock in the morning
and usually work for three or four hours. SAED recently
provided two rented D-8 bulldozers which were employed to
stump 115 hectares of proposed perimeters areas. -Tne
SAED equipment was utilized to remove the neavy stﬁmpsvre-
maining after the villagers had conducted the light
clearing and burned the small brush., The SAED stumping
activity has encouraged the villagers to increase their
irrigated hectarage.
| It is planned that the dikes for the project:will
be constructed by a contractor arranged through SAED:
"SAED is experienced in contracting procedures and has
'demonstrated its ability to supervxse construvtion activities
in othexr projects in the Basin. The dikes will be con-
structed as "semi-compacted" dikes. Special compaction

equipment will not be brought in to compact the dikes but
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vork will be done in such a way that the dike will be con-
stantly traversed by the dozer. Since it is not expected
that the dikes will be in serious danger from current erosion,
rip-rap will not be used. %The dikes will be macde one meter
wide with 2:1 slopes on the sides. The height of the dikes
will vary from one meter to 2.5 meters depending on the
contours of the land. Plans haﬁe been developed by SAED
which are sufficient for construction.

SAED has three engineering technicians assisting,tne
villagers with the field engineering layout of ditches,
‘laterals and field bunds. The field engineering is adeqnatei
The water delivery systems are being staked out'and'ccnst;ﬁctea
according to the planned designs in eleven perimeters in-
spected by the team., The wvillagers, under SAED field techni-
cal supervision, were monitoring construction proqress on
schedule and it was asserted that the targeted planned hectarage
for cultivation will be achieved. The‘villagers are conduct-
ing & satisfactory ditching and field bunding job.v Expetience
will teach them that good initial ditching and bunding will
significantly reduce maintenance.

6. Cost Estimates

Cost estimates are dealt with in detail in the

‘financial section of this paper.‘ The PP team determined
the amount and labor requirements of construction of the
main canal, laterals, field bunds, and drainage ways and

the results are shown in ?ables 2 and-3, Annex H.
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‘ It is notea that the amount of field work as estimated
ln SAED plans and desmgns are less than trose es;imated by
SEBDA staff. This confirms the statement of the QERDA staff
| that extra field bunding work will be conducted. The team
believes that SERDA estimates are a bit higa, but have
weighed the average amount of work in their favor.

The average labor requirements data as collecied
from villages by the team correlates very closely with SERDA
estimates as shown in Table 2 Annex H. ,

7. 6llA Certification

SAED has developed plans and specifications for hous-
ing, warehouses and chop and has surveyed aud designed over
half of the irrigated perimeters in a very professional way.
Based on this, a 611A certification can be given from both

an engineering and management standpoint.
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8 . Detniled Analysis of Capability of SAED to Implement
Activity frcm Planning, Design and Superwvision
Standpaint

SAED as notad above is carrying on adequate
engineering plans and design program for the activity.SAED's
chief designer is an expatriate Frenchman. He is overworked and hé
a small Senugalese staff. However, they are getting the assigned
tasks completed, Management studies of SAED have been under-
taken by Bureau d'Etudes et methcdes (BOM- part of the GOS
Fresidency] and SATEC. These studies will indentify SAED's
management strengths and weaknesses and develop recommendations
for strengthening the management aspects. A Project Paper for an
AID training projexzt in SAED is being prepared.

In the Bakel area, SAED is sponsorinyg th:ae SERDA
technicians, a SAED representative, a field supervisor and three
technical assistants. It is planned to increase the staff to
prbvide a2 technical assistant to each village, For the moment,
the staff is able to adeguately stake out and supervise the
initial construction work. Later, the technical assistant work-
load will increase as they are expected to assist with agronomic
as well as irrigation practices. In addition to the supervising
engineering staff, SAED has two mechanics in Bakel that have
been trained by MATFORCE in Lister Diesel Motor maintenance and
operation. The mechanics are training village employed pump
drivers, who will be running the pumps. The SERDA staff is of
the opinion that SAED staff will be adequate. This aspect will
need to be evaluated as the activity is expanded this season
and the next, to determine if in fact they can adequately con- .
duct the necessary work. An initial small SRED staff will promo-
te the villagers to do mure of the necessary work and this will
be good. The villagers must evéntdally be in full control and
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and manage and run their irrigaticn systems without too much
téchnical assistance from SAED if the activity is to be fully
successfully installed and running.

9. Detailed Analvsis of Cenability of People tc
Implement Construction Portions of Activiktv

The field operations have been dealt with in detail
tbove. The villagers are demonstirating the capability and will
to conduct all necessary field construction activities except
the larger dike construction which is beyond their capability
and will rneed to be constructed with heavy equipment. Farmer
construction activities are engineered an? supervised by SRED
staff. The PP team's analysis of the labor requiiements in-
dicates that adeguate village labor is available ﬁo conduct
2ll the construction activities envisaged in the initial years

of the activitv. (See table 4, Annex H).

10. Timetable for Imolementation of Construction and
Analysis of Whether Time is Reasocnable '

The timetable for implementation of the construc-
tion activities appears reasonable particularly in view of the
adequate village labor supply. Two to three months is adequate
time to implement the planned ccnstruction activity during the
initial beginning years. These estimates are predicated on .the
basis that SAED will continue to provide heavy stumping and : _
construct the major dikes. It is assumed that SAED's management.
capability will expand with progress of the activity.

11 . SAED Phase IT - Medium Sized ?erimeters

The project under ccnsideration only cornicerns Phase
I. However, for purposes of future planning it is noted that
SAED has identified for future irrigation perimeter development

about 2,000 ha or more area of land lying along the river
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tdjacont the bridge about 1.5 kilometers north of Diawara. The
\:Iand appears to be suitable for irrigation developmernt. Land
elavations determined near the.a:ea indicate that relatively

low dikes would be required to adequately protect the area from
flooding. The dikes constructed for the Phase I sm:ll perimeters
would be utilized as a portion of the dikes for the larger peri-
meter. They would probably be made higher and strengthened to
provid2 protection for the more entensive Phase II operation,
but wculd not be rendered useless.

Further discussion concerning the suitability of
area this large for irrigation is speculativé'hntil three steps
are taken : o

1) The results of the flood hydrologist findings
regarding floods from the marigots to indicate the precise height
and extent of the diking effort required to protect the, area,

2) If the report of the flood hydrologist is‘favbrable
(i.e. indications of only minimal dike requirements) then SAED
or an engineering firm will conduct a detailed topogr aphic
survey of the entire area proposed for irrigation and include
enough of the surrounding zones to be able to plan and design |
the required dikes, |

3) uUtilizing the detailed topogravhic maps, a'deﬁailed
irrigation land classification survey must be madevdete:mine the
economic possibilitiles of those irrigablé soils. 'J_vih’

When the above steps are completed SAED will be ablae
to determine if it has the capability to plan, design and prepare
specifications for the entire job., There are no particularly
significant problems envisaged when ‘the above items are
determined. The implementation and operational experiernce uaow

being gained by SAED with its smaller perimeters in the region
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will provide invaluable base data for planning, design and
cost of the larger perimeter. 1f AID decides to consider
funding Phase I1 activity,documentation for it might begin

after the cvaluation of Phase I in 1979.
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~N. Agzenomic Analysis
1. General

The popnlation of the area is almost totally subsistence
farmers. They have survived on this narginal existence since time
izmenorial by planting dry season sorghun and millet arnd a sorghum crop
uncder rece;;sion agriculture following the annual Seregal River overflow
in September and recession in November. During this period sedimentation
is deposited on land adjacent to the river banks and sufficient moisture
is retained by the soll to support an average sorghum yleld of 500
kilograms per hectare. Cultivator's inputs are limited to labor ané!
seeds. |

Sorghum and millet are planted under rainfed conditions on.
the sandy soil (dieri), further away frcm the river banks in June and’
harvested in October/Wovembeyr with average yields of 350 kilogfmms'
obtained under traditional methods of cultivation.

Traditionally, some rice was grown by the women in the‘swampy
areas but suffers a total loss four years in five due to the vagariés
of the climate. Some peanuts are also grown by the nomen of‘the area
on the lightest inland soils. An average rainfall of 625mm (25 inches)
may be reduced in certain years to less than 400 mm (16 inches) for long
periods of time such as occurred during the drcught years of 1965-1972
These often result in hardship to the pqpulation~and,1css in crops and
livestock. |

The climate is strongly influenced by the desert. Great
variations may occur batween peak day and night temperatures. An n
avernge temperature of 45° C in April, which is the hottest time of the

year, will drop to 25° in January.
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2. Soils:

The predominant aoil types on the porimeters ave fondd soila
which constitute about 65% of the surface project azea. These goils have
up to a 44 % clay content. They are well aaratedeith good capillary
action, permeability and drainage. They aras irrigable and suitable for
vheat, sorghum, peanuts, corn, cowpeas and vegetables. They hava akout
35% clay content.

The following summary is drawn from'an OXFAM report on soils,
- of the reglon. (Attached as Annex G.)

The soil types of the perimeters are as follows:

1. Heavy alluvial soils (51-€0% clay), known as Hollaldes.

They are found in perimeters along the river and in low-
laying areas. They have £ine-tex£ured particles of 1ow'
permeability and a PH of 6 to 8. About 10% of the perimeters
are of this soil type which is irrigable and has slow drain-
age characteristics which makes it suitable for rice
production.

2. Medium heavy soils (45-50% clay) content, known ask(Faux
Hollaldds). They are found adjacent to Hollaldds soil type.
These soils are irrigable and suitable for rice,‘sdrghum
and cereal crop cultivaticn. About 30% of these perimeters
are of this soll type.

 ‘3, Medium soils with (30-40% clay) content, Known as Fondes.
| Théae gsoils are well aerated and have good capillary action,
permeability and drainage. They are irrigable and best
suited for wheat, sorghuﬁy milleé, rFeanuts, tomatoes and

other vegatables but rice rrcduction is possible. about
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Random borings of more than one neter depth mado at these perimoters
by pedologists of the Socidité 2'Aménagenent ot d'Exploitation des Torres
¢u Dolta "5.A.E.D." and technicians of the Ccmpagnie Internaticnaly pour
le Davoloppement Rural "C.YI.D.R." indicate the absence of hardpan at
these depths. Also there ave no salinity oproblems or salt formations
at this tinme,

No detailed soil surveys have been reported made of the perimeters.
Bowtvur, the soils are fine textured with tair tilth, low to fair
permeability and capillary action which are suitable fgr cereal crops
production. They are probably deficient in nitrogen, phosphates and
other minerals such as potash, magnesiun and trace elements. Soil erosion
due to lack of cover crops is evident in several places but not serious.
Much of this erosion is caused by the heavy harmattan winds in March/April,
the uncontrolled grazing by livestock and the Senegal River overflow and
inundation.

Predoninant use of primitive agricultural tools (daba) hive been
responsible for the conservation of the soil crust and limited disturbancé
of the soil surface with subsecuent minimum serious erosion. |

3. Crop Research Work:

Crop research has been carried out in the Upper Sénegal Hivg:
Valley since 1965. The Institut sénégalais de Recherches Agricolesf(iSRA)
has an experiment station at Richard Toll where research work is carried .
out on rice, wheat, sorghum, millet, sugarcane and vegetables. Also
CMVS/FAO/UNDP have three experiment stations at Guede (Senegal), Daedi
(Mauritania) and Kayes (Mall). Research work at Guede which has Fondes
type soils include wheat, corn, sorghum, millet and cowpeas. The Xaedi

station at Vandam has a Faux Hollaldes soil type. Research is performed
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there on wheat, rice, sorghum, millet,com, forage crops and sugarcane.
. The Kayes atation in Mall has a research progran that includes wheat, rice,
corn, lorghum,‘ulllat and vegatable crops.

The Institut de Recherches Agrorcmique et Tropicale (IRAT) and
the Office de la Recherche Scientifique et Technique Outra-Mer (ORSTGM)
collaborate with these stations in different phases of their research
activities. Also the West Africa Rrice Develorment Association and the
West Africa Major Cereals Project work with these stations in developing,
breeding and testing rice, wheat and sorghua varieties respactively. |

Several semi-dwarf rice varieties 1nc1&ding £he I.R. line with
a short maturity of 90 to 110 days have teen identified and tested at |
thece stations. These varieties have shcwn disease resitance, adaptability
to the local climate and soils and high yields in excess of eight metric
tons per hectare,

Semi-dwarf wheat varieties with a maturity of 110 to 120.days
hive been tested and have shown good adaptability, disease resistance,
high yields and acceptability by the local population. Further testiﬁé
for planting density, planting dates, fertilizer application, irrigation
frequency, weeding, insecticide, pesticide and herbicide use and harvest- ‘
ing date experimentation are required. The Mexipak variety was repo:ted
to have given yields in excess of four tones per hectare at the Kaedi |
Experirent Station. Also semi-dwarf sorghum varieties tested at the OWVS
Experiment Stations have given yields of three tons per hectare and Niebe
varieties produced 2.5 tons per hectare while composite corn varieties of
.IITA (A and B strains) have. given yields 1n excess of five: tons pe* ﬁ“
_hectare. Crop rotation experiments with double and trible cropping

patterns were successfully performed on the principal soil types at these

stations as follows:
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On Bollalde and Faux Hollalde Scil Tyves:

Wheat planted under {rrigation in November aﬁd harvest@d in March.
Upland rice planted under dryfaming conditions in June and harvested iﬁ
Octader.

Rice planted under irrigation in Movembsr and harvested in March.
Rice planted under dryfarming conditions in June and harvested in 0ctober;

Rice planted under irrigation in November and harvested in March.
Sorghum planted under dryfarming conditions in June and harvested in
October. o

Rice planted in November under irrigation in November and harvéste&
in March. Corn planted under dryfarming conditions in June and harvested -
in Octaber. ‘

On Fonde Soll Tyres:

Wheat planted under irrigation in November and harvested in Maxch.
tiiebe (cowreas) planted under irrigation in March and harvesﬁéd in'ﬂay.'
Sorghum planted under dryfarmed conditions in June and harvestéd iﬁ'dctpber.

Wheat planted under irrigation in November and harvested in March.
Niebe planted under irrigation in March and harvested in May. Corn planted
under dryfarmed conditions in June and harvested in October.

Wheat planted under irrigation in November and harvested in.ﬁ#:ch.
Sorghum planted under dryfarmed conditions in June and harvestgd in>0ctober.

Wheat planted under irrigation in November and harvéstedvin,ua:ch.
Corn planted_in June under dryfarmed condition and harvesgsted in October.

A wide range of vegetable crops including okra, tomatoes, cabbage,
Irish potatoes, sweet potatoes, eggplants, onions, carrots, garlic and

salads are suitable in rotations beﬁween October and March.
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4. Crop Varietios Plantcd at Por'metersa:
At present, the following crop variocties and iines are planted
4t sone of the parimetors, under dryfamming conditions:
Rice 1 D 5237 (upland)
Millet Souna III
Souna Gam
Sorghun CE 90
CE 67
Mali
Soudan
Corn BDS
ﬁDS
2410
Also the following paddy rice varieties are. grown by trans-,i
plantation:
IKONG PAO
TAICHUNG
Fertilizer application is confined to rice with' 150 kilograms ofi
18-54~0 applied per hectare. None is applied to sorghum and millet.
However, animal manure is used when available.

Experience with the 1975 crop in Bakel and the 1974-75 crops in

Matam indicated that the best results were obtained from IkongvPao

(4 T/ha average versus 2 - 2 5 T/ha for Taichung Native), Therefore, in

the future it is planned to utilize Ikong Pao on a much larger percentage

of the area.

To maintain conservatism in yield estimates the team has decided

to make the following assumptions regarding yie1d5°
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Beginning Increasing to
) ;’“ in 8 years
:uc. oas 4.0
Corn (irrigated) : 1.5 : 3.0
Sorghum (irrigated) 1.0 2.5
Niebe (irrigated) o5 1.5

A chenging yield is assumed because as farmers become more cxpefienced
with {rrigation and irrigated culture and as improved varieties are identified
teated and adapted the yields are certain to be increased. Past experience
in the Guede and Matam perimeters conforms thése assumptions.

Due to the uncertainty of acceptance of improved technoleogien absolute
yield increases are not the goal of this project. ther the emphasishof
this project is to improve traditional culture in order to rélease addition-
al labor for irrigated culture. The introduction of animal traction on
the drylands as well as on the irrigated lands will do much to release labor.
A small increase in yields on dryland farms is likely due to t@e efforts
of CIDR and SRED. However, it is assumed that these increases will not
result in increased total sorghum and millet production but raﬁhg; in less
hectares planted and more time spent in the more profitable‘andﬁlégg‘risky
irrigated farming.

A field trials station is recommended for thevaggelfaréé;fatﬁg;site
tentatively selected by the‘CIDRFPéfSthei,_four;kiiééétgrs_we§§¢§f ﬁake1.
An area of ten hectares earmarkediforvadaptive Qeée&ﬁcﬁ‘éiéégiﬁégéé}is
suggested. This station willlpérfbrn.crop adaptability test, varietal
trials, seed density tests, crop management experiments, fertilizer treat-
ments, irrigation method applications, insect and disease identification
and control, ipt:oduction of new crops such as wheat, lentils, chickpeas

and other high protein pulses and cereals and their management. Research
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and extenslon efforts should be coordinated to make maximun utilization
of the station for farmer field days and demonstrations for villagers
in the region.
S, Dry Land intorventions

The dry land interventions are planned to encourage improvement
of traditional cultivation methods. The methodolagy of approach which
has been used in the past and will continue is one of planting community
dezonstration plots based on the farmers groups in each of the villages.
On these plots improved varieties of sorghum and’maize will be demonstrated
along with use of fertilizers, improved cultural practices and animal
traction. This component of the overall project is essentially a
technical assistance project with nearly ail the costs being for the
staff and technical experts. The PP team e;timates funding of approxi-
pately $220,000 atérihutable to the dry land component., This cost is

broken down as follows:

T.A. $ 62,000

GOS staff 30,000
Vehicles 7,000
Housing 60,000
Operations 27,000
Equipment 15,000 -
Ag Inputs . *7,000
$218,000

Dry land demonstraticn plgt;(will be undertaken in each o£ the
23 villages utilizing ag inputs proViéea éree of.charge by the projéét.’
Farmers will be trained in use of the improved technologies and en-
couraged to utilize these technologies on their own fields, The férmers
showed great interest in possible improvement in their traditional

farning methcds as a complement to the irrigation activity.
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6. Pasticides

The small, village level irrigated perimeter project under consid#ra:ion
is not viewed by SAED as a maximum production effort. It is aimed at
focreasing local food resources but ualike the major, large scale
frrigated perimeters like Dagana and Nianga, is not a maximum production
project. The systematic use of pesticides is therefore not .contemplated
in this project. If a serious imsect or pest outbreak occurs, SAED will
consult with the Crop Protection Service which is being supported through
the AID financed Sahel Crop Protection Project (629-0916). Two AID
entomologists are based in Dakar for that project and would be

available for consultation.
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C. Sociological hnalyais (detailed report attached as Annax X)

1. Introduction

Social analysis of the project shows that it can integrate
into tho society of the Sarakolle whe inhabit the project area and can
respond to easential nceds of the population. There is a common will
evident among the farmers to organize themselves on the basis of village
coraunities to make their region an exarmple of modern agriculture,
Already the local farmers have come to understand the need for joint
organized action. The sedentary viliagers involved in the project
speak a common language and share a common ethnié identity. Thus, the
project area constitutes a homogeneous region for development.

The SERDA techniciu.s are well integrated into the local scciety
and into SAED's operations. SAED itself, whose Director General comes
from aakel, is well motivated. The villagers place great hope and trust
in the Director General as a "son" frcm Bakel. There is no question
that the project already has had some impact on this traditional éociety
and in the future its impact will become progressively greater. The
villagers ability to adapt and to accept the changes progressively appears
to be positive. The potential for a positive impact on women is present
since for the first time women are working on a project on an equal
footing with men witl |

2. Operation of Cooperative Groups

A. Membership
All farmers and individuals can join: tha Cooperative

groups which operaté the village level parimeters. There is no distinction
made with respect to sex, age or caste for admission into the groups.
Each member brings his own work-capital (humar investment). Every family

in the village has at least one representative in the cooperative group.

d the group itself sets 12 sets up its management
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ragulations and divides tha group up into teanms.

In many of the villages collectiva gardens have &lready heen
established. Members are satisfied with the workings of these collectives,
Profits froa theie collective gardens are used as village funds to set up
gharracles, tuild dispensarias and schcols and other village community
projects.

What is remarkable in the village cooperative system as it
oparates so far is that the leaders are wiiling to keep village levei
rules flexible. They demonstrate a strong interest and desire 1n

reventing cooperation itself from heceming an apple of discoxrd. There
is a strong feeling among the Sarakolle that investments derived frem
corunity undertakings will be used for the community as a whole and
not for some privileged groups. Thus, the cooperative concept envisioned
by the project fits into the community concept of the Sarakolle.

B. Motivating Future Membersg

There is motivation at several levels for future
nembers. Dynamic individuals, who are aware of the economic advantages of
ncdern agriculture, have bzen observed in the village groups. These
individuals recognize the need for collective egforts. and understand
the econo;:c advantages irrigated agriculture will provide.

A second group of active participants is made up 6£ those who .
are close relatives of the natural leaders. Otﬁer participants join
because the cooperative group becomes "a village undertaking”. Thus,
one would be marginal in relation to the cormunity if one did not part~
icipate in the work which elders had come to view as worthwhile. Thus,

for most members the detemining factors are of a psycho~sociological

nature.
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that nmight be termed creative competition bstwesn various
villages has also taken root. Saraklle villages tend to watch and
rival one another. The conatruction of sumptuous mosques is an example.
¥orking fieclds cooperatively beanefits from this spirit.

Another =mctiva*lon observed is the desire of cooperative
nenbers to apply new techniques on individually worked fields. ‘In
fact cooperative members seem to sen their main advantage in apply%ng
new technology gained in the cooperative on their individual fieldé.f

C. The Village Group Leadars

In six villages observed at rancdom, fou; gtoué heads
wvere sons of chiefs. One group is headed@ by the nephew of a village
chief and the sixth group is led by a menber of the second most 1mpértant
fanily. Thus there is a reflection of traditional leadexship pattern
anong the cooreratives. However, there is some innovation at the work
team level. Work teams (averaging S5-7 in number) were cbserved both
with an individual of slave ancestry (Thiocubalo) and a member of the
ruling family as heads. Most team leaders had travelled abroad (mainly
Europe) and were chosen based on technical competence and education. This
is somewhat of a depaxzture from traditional authority stxuétute among the
Sarakolle. There appears to be a strong self-imposed discipline and team
leaders are generally obeyed.

3. Project Impact on the Social Structure and Impact on

Women

The project is an innovation in the Sarakolle
environment. It is the first time that families of all social conditions
and castes come together in a project for the whole community. New

structures of authority departing frem village tradition are appearing.
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[ Leader
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and nanager; factors not necessarily linked to the individual'g bizth
status. Thus, working collective fiolds will bacome a matrix for
experiance which will avolve towards trazsformation of the sccistal
structure,

Also, for the first time in the history of the region a project
cvarlooking the sexual division of work is belng undertaken. Womon
traditionally have been under the ahsolute authority of the men. How-
ever, the presence of women working alongside male heads of households
will have long-ierm remifications on the structure of authority. The
wozen will gradually realize that they play an equal role in the project
and will formulate judgqments on the overall society. The germ for a
positive improvenment of the conditions of wemen is present. This will be
a gradual process. The women in the SakaZolle society bear a lazge
labor buxden with their days full of heavy lakor such as water drawing;
grinding millet, etc. The introducticn of mechanical pumps under the
project will illustrate their efficiency at moving water and the £arm§r
groups will be encouraged to invest some of their returns in pumps for
wells. Animal traction will also help to encourage practices which save
labor for women.

tmigration from the project area to France, wiich has beén the
characteristic and traditional pattern, ray not change in the near future
because of the project. Almost all young nen leave the Bakel area at age
14-16 to replace a brother or cousin in Europe. The relatively large
arount of money which can be earned by emigration has been the impetus
for this movement. Income from collective £ields is too low up to now

to rival the enticement of earning money in France or Dakar. After a
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period of 4-3 ywars, however, there may be some slowdown in emigration.
4. Swwrary

Transfcrmations of a soclological nature are cxtremely slow;
almost unperceptable in the short term. Present day Sakarolle socioty
givera ninimem of security to the individual at the least cost. The
- prcject can provide an extra margin of security. Soclologically speaking,
deviant individuals are generally looked down upon in rural communities
whea they cxperiment with innovations that §q wrong. Negative group
foedback devices (ostracism, malicious gossip and loss of prestige and
influence over other) ccme into operation. When an innovatibn»is
successful the imitative reﬁponse of others in the community leads‘tc
broad-scale acceptance. Thus, positive and negative feedback mechanisms
are critical. The present project already has begun this process and has
the benefit of a gradual but successful initiation over the past two years.

Sociologically, this bodes well for the project.
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HEALTH INFRASTRUCTURE
I INSTITUTIONAL FRAMEWORK - GoS - ADMINISTRATIVE
' REFORM MODEL1

Admim{strative Structure and Technical Cadre

The structure of the Government of Senegal is shown in

shown in Charts Nos.l and 2.
National Level: The Planning Council defines planningtpolicy.

options and objectives of the Plan.
Regional Level: The creativity in the model is the existence

of the function for development within the territorial admini-

stration. This authority has been modifiéd and reinforced by -

the law of February 1, 1972, called the "Administrative Reform."
Senegal is divided into eight regions: Cap Vert, Casamance,

Diburbel, Fleuve, Louga, Senegal-Oriental, Sine-Saloum and

Thies. Each region has a Governor who represents all ministries
and acts as head of all Government officials employed in the
region.. However, technical ministries have their own regional
inopectors.

Each region is divided into "Departments", 95¢h °£;Wh1°h
is administered by a "Prefect", placed undér.che.;uﬁhéfi£§ b£
the Governor. Prefects have a role of departﬁéhﬁgifgdéraina-
tion, technical transmission and assistance to bbﬁhzéufal and
urban communities under its juridiction. The role of the pre-
fect is well described thus:

place at the depagcment level of lLower. The head of

the department, the prefect, is appointed by the
president. He is the depository in his area of the
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Technical Structure
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of Projects

-Assist in Regional
Development Plan
-Assist in Imple-
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councils
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" CHART No. 2
REGION
Territory Admini-

stracsive Structure

Governor

Coordinates and
controls Regional
services re: eco-
nomic and social
development

DEPARTMENT

Prefect

Coordination and
control of Services
and Organisms in
Department. eg. re:
economic development.
Coordination and zon-
trol of Government
employees in the
Department

CIRCLE
Subprefect

Coordination; control
of civil services in
social and economic
Development sectors.
Assgists rural Commu-
nities and controls
Development activi-
ties in Regional and
local planning

Participation

Structure

Regional Council

Consultation for
advice re: desifn
& Regional Develop-
ment Plan special
requests

Department Council

Consulted in prac-
tice eg. for set-
ting up Department
and Regional Deve-
lopment Program

- special request
- gets level of

rural taxes

Arrondissement Council

Consulted for ad-
vice on all actions
dealing with invest-
ments and develop-
ment concerning the
circle-

Special request
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RURAL COMMUNITY

President of Rural Rural Cot'ncil
ounc : :

Implementation of deci- -Makes decisions

sions of Rural Council re: management
of rural communi-
Village Chief ties
-Voices opinions
Implements Administra- on all develop-
tive decisions of Rural ment projects
Courcils. Support of concerning the
developrment actien ce- Rural Communities

cided by Rural Council.
Collects rural tax and
animal tax.

Rural Population
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powers of the national government and again repre-
sents each of the ministers."

The prefect ic the figure to whom local lead-
ers look as the voice of the government. His is
therefore the key post in the government's link
with the people--the one upon whose success or fai-
lure any effort to introduce new ideus and progres-

:

sive changes most heavily depends.

.Departments are divided into arrondissements (circles).

The head of an arrondissement is a subprefect. He is

Placed under authority of a prefect. He has the responsi-
bility for promoting - development in his circle and obtaining
participation of the population. He exercises a monitoring

and control function over the Rural‘Councils which are the

representative organs of the Rural Communities, The subpre-

fect controls financial management of the Rural Communities
but, as budget officer for the Rural Communities, he 1is
under mﬁnagement of the Rural Councils.

The Administrative Reform has created the Rural;COmmg-
nities which bring together several villages and arer£hE*i ’
basic organizational level of populations of rural afeaé}:

Villages, i.e., several families or carrés close to
each other are the smallest administrative cell. The "vil-
lage chief" is appointed by the subprefect, and ié‘underfk
the joint authority of the subprefec: and pfithelpreSideht
of the Rural Council,

Content of the Administrative Reform 

Deconcentration : administration structure

These measures increase the power of the heads of ad-
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ministrative unics. At the level of the arrondissement, the
subprefect, with the Center for Rural Expansion (CEk) over
which he has authority, promotes rural development. The De-
partment is a transmission organ (between the Region and Rural
Communities) where the prefect has a team of trainers, whose
task is to sensitize, to assist and train rural councillors.'

Decentratization : participatory structure.

The Rural Community has "moral personality" and financial
autonomy Each Rural Community elects the Rural Council of
which two-thirds of the members are elected by the people and
one-third are representatives of the cooperatives. This Counc:
manages Community affairs. Financial resources come from rural
tax (paid by each person) and from other taxes. The income'
from rural tax is allocated to the financing of local develop-
ment projects, which are approved and voted for by the Rural
Councils.

Technical Structure : the CER

Available to the administrative authorities (governor.l'
prefect, subprefect) are Regional and Departmental technical
services, the Representatives meet once a month " The CER is
at the level of the arrondissement.

The Center for Rural Expansion is a service which contri-

butes to the economic and social development of the Rural
Communities; it is under the technical snpexvision_of the
Minister of Rural Development.

It provides technical assistance to the rural populations
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for the implementation of local development projects. The CER
bas a budget provided by the national truasury for the imple-
mentation of specific projects.

The ideal staff of technicians in the CER is as fallows:
agriculture, livestock, forests, water resources, cooperation,
sanitation, youth and sports, fisheries, and technical educa-
tion. There are also women who teach home economics. Once a
- month the head of th2 CER devises with the members of the team -
a plan of action.

Finally, the Services of the State Secretariat to "Prbmqé
tion Humaine" are the vehicle that allows for'intérprefiﬁg

the Village Health Program, suggested by villagers.
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I1 MINISTRY OF PUBLIC HEALTH AND SOCIAL AFFAIRS

The organization of the Ministry of Public Health and Social

Affalrs {5 shown in Chart de. 3.
Regional Level

In each of the eight Regions, except the Senegal Oriental

Region and the newly-created Louga Region, one finds a Regional
Hospital which serves as a referral center for the Region and
allows for treatment of the serious cases refefred by the health
facilities of the rural areas. |

A.study of the role played by The Bakel Hospital in the

Senegal Oriental Region shows that the hospithl treats orly a very
few of the cases that they normally might treat: the other casas
stay- at home without receiving vitally needed care.

There is (on paper) in each Region a "Communicable

Disease Control Service" (Service des Grandes Endemies) vhich

carries out immunization programs. This Service does not provide
total coverage of the population. It also dues not seem to pos-
sess a well defined communicable disease control policy. Vaceine
stocks in Bakel did not exist. Responsibility, in principle,
covers prevention and surveillance of yellow fever, smallpox,
measles, cholera and malaria. In the countryside, including the
Bakel area, immunization reacheé only a small number of children.l
’Rural medicine is the responsibility of a Regional Chief
Medical Officer, who supervises health Services in the Depart-

wents (called "Circonscriptions Medicales" in the Health Servi-

ces.)
Senegal Oriental's Chief Medical Officer has, in fact, lit-
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tle time for supervisiosn since he is directly responsible for

the Circonscription Medicale covering the neighborhood of the

Region's main town, Tambacounda, and has clinical work in the

Health Center (Centre de Sante) of Tambacounda as well,

Departmental Level

Each Circonscription Medicale (Department) is equipped with

one Health Center (Centre de Sante): a small hospital with 20

to 30 beds of which ten are maternity beds. ‘It is directed by
8 physician, assisted by one or two midwives, and nursing person-

nel. (Really only a small hospital.),
The Bakel Health Center which the Team visited has deteri-

orated and is very inadequately equipped.

Rural Community Level - Arrondissement

Health Posts are rural dispensaries located in the_main‘

villages of Rural Communities; in principle, each Rural Community
should have one Health Post. These are two or three-room buil-
dings with a covered terrace in front, with a total surface area
of between 60 and 70 m2. Those we saw were in a poor state of re-
pair and badly deteriorated. None have running water and elec- |
tricity. Water for cleaning and other uses comes from hand-dug
wells, ten to twenty meters deep. Some health posts have a well
on the premises, others are close to a well, and to others water

has to be fetched from a distance.
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Hinistry of Hoalth plans require staffing patterns in cach

of these Health Posts as f~llows:

1. One Infirmier d'Etat, i.e. a professional male nurse;

2. One auriliary nurse, called an "itinerant worker"

(agent itinerant) when working in the Health Post because

his task is, besides assisting the nurse, to visit the
'villagec of the Community once & month, note all epidem-
iological problems and report them to the nurse, to teach
health education in order to prepare the population for
vaccination campaigns, and to adviéé the populgtion on
hygiene matters; and

3. One laborer for cleaning and other h2avy tasks.

In fact, in most Health Posts there is only a nurse., Be-

cause of the inadequate medicine supply, the Health Post lacks
essentlal drugs 8 to 9 months of the year. Patients ceaae.to
come to the Health Posts as soon as they are aware of the'l§¢k
of drugs. S

It is interesting to note that in the informal morning
meeting with the prefect, he mentioned the existence of a small
but effective hospital operated in Mauritania across the river,
staffed by Republic of China physicians, with ample stocks of
drugs which they freely dispensed to all comers, including
those who go there from the Bakel area. He emphasized that the_avai-
lability ;f such quantities of drugs for distribution was |
quite a mystery, considering the difficulties of transport,

crossing national borders, etc.
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He was very concerned that sorely needed medical
"supplies and the moat essential drugs are received in
Bakel only twice a year and then in quantities estim#ted
to be two-fifths of the minimal requirement.

I1I HEALTH MANPOWER PROBLEMS

Physicians: Most recent statistics (Dec. 1974)

show a total of 281 physicians in Senegal 119 of whom
(42%) are Senegalese. This means one physicians per
15,000 inhabitants., National averageﬁ should be inter-
preted in view of the concentration of physicians iny
Dakar: Cap Vert Region has 3,800 persons to a physician
vhile Diourbel has 66.700 to one. Senegal-Oriental is
even worse off in its ratio as shown in the Chart
No. 4. Senegal-Oriental is the most underserved region.
The Medical School at Dakar graduates about 30 students
8 year, of which ten are Senegalese. Efforts are being
made to increase the number of Senegalese students. So
far medical positions are limited in the Government
budget and no solution is apparent that'willfsoon bring
a sufficient number of physicians to staff all the
Health Centers in the interior.

Hidwives: In 1974 there was a total of 330 midwives
~in Senegal. Almost two-thi:d§;§£ £hésé:are located in
§h£VCap Vert Regiqn. -



HEALTH PERSONNEL O? SENECAL (1975)

CHART NO. 4

Poctors Pharmacists Kursed Wi TN, VI
Reg.| Pudlic [ Private | Total | Pop. per ~ [ Pc:. per No. ¥op. per No“%p per Yo. "
Health | Pract. Doctor Pharm. Nurse Nurse Tech. Pers.

1 9" | 33 130 4,276 13 42,753 449 1,238 95 5,850 865 640
175 50 225 3:732 34 24,697 936 897 212 3,960 1,174 718
2 o 1 10 58,552 - - 138 4 242 9 65,057 35 16,729
20 - 20 33,082 1 661,640 330 2,002 16 41,352 116 5,703
3 *0 1 11 - | SuL042 - - 111 5,058 10 56,146 43 13,057
10 - 10 67,808 1 678,080 249 2,722 17 39,887 1 6,000
4 12 1 13 29,407 1 382,291 196 1,950 11 34,753 117 3,287
19 3 22 18,884% 1 415,448 317 1,310 19 21,865 97 4,282
s 4 - 4 41,397 - 60 2 759 2 82,79 16 10,339
4 - 4 66,885 - 128 2,090 6 44,590 28 9,555
6 10 2 12 66,813 - - 154 5,200 15 53,450 94 8,529
11 2 13 65,783 - 305 2,803 26 35,891 129 6,629
7 11 2 13 37,513 - - 113 4,315 9 54,135 71 6,28
11 2 13 45,670 - - 298 1,992 33 18,082 106 5,737
SEN, 153 39 192 18,341 14 251,533 1,221 2,884 151 23,321 1,245 2,830
250 57 307 14,004 37 116,527 2,563 1,686 329 13,104 1,761 2,448

Regions: 1 » Cap-Vert; 2 = Casamance; 3a Diourbel; 4 = Fleuve; 5 = Senegal-Oriental; 6 = Sine-Salowm; 7 = Thies

% First figure for year 1966. second for 1975.

Source: Rapport Annuel du Sexvice de Santef.k 1974.
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The state school for midwives, located in Dakar provides
a three-year midwifery course. The graduating class consisted
of twenty-five students in 1973 and twenty-seven in 1974, all
of whom were Scnegalese. 1If one or two of the students wére
sent from, and willing to return to work in the Senegal Uriental
Region, it would be possible to gradually increase the number
of midwives employed there.

Nurses: Training of professional level nurses (Infirmiers

d’Etat) is given at the Nurses' School of Dakar and lasts for
three years. This school has graduated 40 to 50 nurses a year
(of both sexes) during the last several years.

Iraining of auxiliary nurses is given in two schools:

(a) St. Louis offers a two year training course, main-

ly clinical, for a diploma of Agent Sanitaire,‘

the equivalent of a "Health Auxiliary".

This school occupies an overcrowded old building,
and could not take more students. Sixty students
(of both sexes) are recruited in ﬁhe first year; .
at the end of this first year ten male students
enter the school of Khombole. With normal attri-
tion, St. Louis delivers 40 tb 45 diplomas at thé‘

~ end of the second year.

(b) Khombole: receives each yegr from St. Louis ten @'
students who have completed their first year‘andi
provides a one-year course centered around hygienne,
ﬁutricion. sanitation, the practice of demographic

surveys in villages, and prophylaxis of communicable
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discases. At the end of the year the students

receive a diploma of Agent d'Assainissement (i.e.

Auxiliary Sanitarian).
These students appear particularly suitable to ensure
the needed contact between villages and Health Posts, i.e. the
functions of "itinerant workers". It is unfortunate that bud-
gets have Limited the number of students in Khombole to ten

per year. The functional title of Agent Itinerant is given

to graduates of Khombole or St. Louis whén they assume their
tasks of visiting villages around a rural Health Post. Most
national statistics do not distinguish between the professional
and the auxiliary. Distribution of nurses in Senegal is
better than for physicians. There are nine nurses per
physician or one nurse per 1,700 inhabitants, if one iﬁéludes
both professional and auxiliary nurses:

Besides these national-level scho&is, there is in Dakar
a school which trains nurses and midwives for teaching, suvper-
visory and management functions. This school opens its doors
to students interested in modern public health perspectives,
and has been set up through the communal effort of all franco-
phone countries in West Africa with the WHO's cooperatiort’

It is the Centre d'Etudes Superieures én Soins Infirmiers

(CESSI). Studies last two years. Each year about thirty de-
grees are given, of which several go to Senegalese

nationals.
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Pharmacies, Drugs and Supplies

The Central Pharmacy Sexrvice (P!ARMAPI'RO), located in
Dakar, is responsible for the purchase and distribution of
drugs and supplics to the entire MOPHSA system. It is also charged
with the inspection of pharmacies attached to private and pub-
iic establishments. In addition, it is expected to imploment
the international conventions on narcotics . The funding,
organization and manpower available to this unit presently

do NOT permit it to fulfill ANY of these functions satisfactor-

11y.
The provision of drugs and supplies to the Regions, espec-

ially to the rural health system, is particularly weak. .The
hospitals, which have physicians to speak on their behalf and
strong contacts with the Ministry of Health, are able to ob-
tain a larger allocation of the pharmaceutical budget. The
Fourth Plan called for the formation of a new regional phar-
macy to t2 located in Tambacoﬁnda to serve Senegal Oriental.
As far as the Team has been able to ascertain, although the
Fifth Four-Year Development Plan was approved in April, 1977,
no new r.egional pharmacy has been establishedhin Tambadbunda.
the headquarters of the Senegal Oriental Region in which |
Bakel is located. . Neither was information available as
to whether the proposed pharmacy would distribute drugs to
indigents -- currently being undertaken directly by the MoPh
& SA in Dakar -- and also be authorized to sell them at cost
(duty free) to the village cooperatives. If the latter is

not the case, the Regional Pharmacy, even 1f established,
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will have a very limited effect.

1V EXTENT OF SENEGAL'S GENERAL HEALTH PROBLEMS

The nathre of preventive medicine and sanitation:

A summary sheet of the most current data available on
‘both in- and out-patients' countrywide morbidity and mor-
tality was given to the Team by the WHO Country Representaé
tive (see Chart No. 5), together with a copy of his .
"Country Profile". More time, resources, and contacts
would be required'to obtain figures that accurately reflect
the present health situation than were available to the =
Team. However, WHO is currently doing just such a refined
statistical study of health data for each region and the
raw data for one region (which had already been completed
but not yet processed) were seen during our visit to the
WHO Country Representative's office.

Even more specific and detailed data will become
available eventually as the intensive and extensive Senegal
Rivar Basin Study is carried out by Gannett Fleming Corddry
and Carpenter, Inc. It will be noted that the Team met with
Dr. Max Miller, Professor Emeritus of Parasitology and
Chief of GFC & C's Public Health Team in Dakar.

Until such time as these more refined and complete data
become available, the currently available data give an ap-
proximate and generalized picture of prevailing health condi-
"tions. This is not true of the organizational patterns

provided describing the "Nature and Extent of Public Health
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, CRART MO, 5
TNE TIM LEADING ILLNESSES

spitalized, Deaths

Deaths from Coexmunficable

Total Out-Pe. Total Hospital-
Sistes 1915 1.2%3,220 1002 {xed 1973 135,284 1007%
_Dndtagaosed 191,295 10.94 | Undiagnosid 24,828 18.35
Parasitic .
Dissssss 401,409 28,71 Qbstetricy €0, 321 44.74
Resplratory Parasitic
Syate A0Q 282 22,83 Infections 16,937 12.52
Digestive Respiratory
Systen 209,914 11.97 System 8,928 6.60
Injuries 122,483 6.99 Digest. System 6,716 4,96
Diseases of Perinatal
$kin Tissue 89,167 5.09 Moxbidity L 6,057 $.48
Nervous Sys. 81,951 4.67 Injuries 3 484 2.57
Endicrin, -
Obgcetrics ub, 864 3.70 Nutritional 2,198 1.62
Orthopedtc 25,326 1.44 | Clrc. System 1,217 0.90
Blood Genito-
Dyscrastas 14,970 0.85 Urinary System 1,016 0.75
Cenito- Blood o
DOrinavy Sys. 14,521 0.83 Dyscrasias 975 0.72 .
Totsl of the : Total of the , LA
16 Leadiag 11, 1,526,897 87.09 10 Leading Il1. 108,049 79.87
Totel Deats 13,412 1002 | Total Deaths
from Comm. pis. 100%
Indiagnosed 2,466 18,39 1 Cases Deaths
2erinatal 2,941 21.93 Malaria 483,773 563 39.23
Parasitic Inf 2,660 19.83 Measles 26,267 324 22.58
JDigeat, Svstenm 1,684 12.63 Tetanus 1,086 230 __16.03
. Blood Dvseg, 814 6,07 TB-Resp. Svys. 2,691 145 10.10
Circulatory , Cerebral-Spinal
SYaten 786 5,87 Meningitis 367 56 3.90
.Jeap, Svaten 725 3,40 Diptheria 399 49 3.4)
Zodocrin, -Nut, 706 5,26 Whoop. Cough 25,208 23 1.60
Icterus (Hepa-
Qtatetrics 225 1.68 tic ¥alfunct.) 819 16 1.11
JXajuries 121 0,83 | Amoebiasis 3,926 9 0.63
Lentta-Ur. Syd. 101 0.17 Typh. -Paratyph. 140 8 0.56
_Total of 10 10,753 £0,17 Total of 10 -544,976 1423 _ 99.45

Sources: Statistiques Demopraphiques et Sanitaires du Senepal - 1975
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Services Presently Operating”. However, charts of organization
everywhere do not necessarily reflect the actual day-to-day
"informal"” workings of the entity described, nor in anyway .
aptly describe the problems of inevitable political and inter-
personal relationships. The differgnce here is only one of
degree; there is evidence from our field observations that
there are large discrepancies between what actually exists and
what is reported in charts and descriptions. Nevertheless,
there 1s a conSensus that the health infrastructure in Senegal
is superior ﬁo those of other French West African countries.
What does exist provides a nucleus around which could be built :
integrated health services that cou1d be2mofe costreffecﬁivg'

¢han the present precarious rural health‘structﬁre;M,
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V HEALTH INVESTMENTS

Both the WHO Country Profile and the USAID/Senegal -
Sector Assessment list the Central Reorganization of MoH
as the first project of Health Investments Under the
Fourth Plan--Senegal 1973 - 77 but show no possible so..ran
of funding. The provisiins of the Fourth Plen for the
Health Budget, national,bilateral, and multilateral funding
are shown in Chart No. 6. This same material indicates
that careful planning is urgently needed to establish .
health priorities and thus make the most effectiveluse of i
the ve}y limited Health lianpower, Financfal and Physical
Plant resources, coordinating their development with sther
sectors of the economy in relation to projected populatien
growth.

The recently completed Fifth Four-Year Developﬁent

Plan was not available.

VI HEALTH SERVICES IN THE BAKEL DEPARTMENT

a. Department Level

Health services in the Department emanate from the

Bakel Health Center under Dr. Ly, Chief,  Circomscription
Medicale. Its staff.is comprised as follows; SRR
physician o
‘midwife

1
1
2 registered nurses.
1

agent technique‘mediéalf(ttained for specialized
task) o |
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mrv NOC 6
KEALTM INVESTMENTS UNDER TIE FOIRTH PLAN; Sanegal 1973 - 77

TITLE OF POSSIBLE SOURCES '
FRQIECT OF FUMDING 1374 _ 74-73___15-76 __76-77  TOTAL
Central Reorgen- .
Szation of Moll - == . .- - .-
Remodeling of
Existing Facll. *BN-UNTCLY . 50 63 83 13 209

Hev Yacil. - Health

Posts and Centers BN-UNYCEF, UnSS 47 54 23 123 317

Logistic Support BN-UNICEF, FAC 38 35 34 32 139
Basic Health
Service Development BN-UNTCEF 15 1 13 16 -
Pragtle Vaceines USATD-FR, USSR 14 6 1 16 63
School of Nursing Unknown -- 250 - ;- 50
vight Against ' N .,.' R
Leadins Diseases FAC 25 35 10 10 80
Rutrition Protec- : S : BN i
tion Program BN-UNLCET 19 6 -3 2 3
Central Public Health - [ ; o ‘, ‘
Lab. Fight Against TB BN-Canada 121 se == 86 207
Regfonal Pharmacies BN-Unknown 4 4 @ . 18 Y T
Regional Pullic Kealth Labs.  BN-FAC - 3 16 22 10
_!Aood. Lank ' BN-FAC 17 9 48;_' 2 36
Dental Care BN 9 2 n 1 36
Psychiatric Assist, BN-,E_‘M_SL; Royar Club 20 2 16.“ e e ﬁ3_6. l
Social Centers BN-UNICEF 2 ‘/’.":Si-' | &4 , 55 - 156
Cobalt Boab FAC e 16 - Ty

Environmental Sanitatjion BN-FAC, FAO

=Somone and Nougouna or FED
Kaolack Hospital BN i

Note: Units of Millions of CFA Francs,

*BN = Banque Nationale
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CHART X0, 6
{Continuad)

73-74  74-73  75-76

TITLE OF PRWJECT POSSIBLE SOURCES 76-76 TOTAL
OF FUNDING

Bospital Cooplex ‘

Ileuve Arca _FED-BN 490 244 195 122 1040

Jambacounda Hospital FAC == -- el 150 150

piourbel Rospital V. _Germany - -- - €0 €0

Zinguinchor Hospital FAC .- -- .= 150 150

LeDantec Hosp{;tal o

Stomatology BN 7 -- g = 7

.LeDantec Hospital :

=Laboratory BN 32 25 32 25 114

Pediatric Ward at o ‘.;f !

Fann BN-Can. ‘261 - -~ - e 261

Doctors' Offices,

Hospitals at L Ly L

Thies and Diourbel ? = 20 - 15 IR - 1Y

F

UNDING OF SENEGAL'S FOURTH FOUR-YEAR PLAN -
(in millions of CFA framcs) .- =

SOURCE OF FUNDING _ FY 76 FY 75 FY 76 FY 77 TOTAL 1IN §
National nudgec‘ 280 - 323 226 150 979 4 mill,
Muitilateral Ald 533 25 235 169 1,191 5
Bilateral Atd 363 392 156 S13 L% 6.4
832 3,50 16.4

L6 %69 81
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3 agents sanitaires
1 auxiliary nurse (female)
2 matrons

The patient lcad averages 100 patient visits per day
{40 new and 60 old) but can be as high as 200 per day in
the rainy season. There are about 30 deliveries per month,
none Seing caesareans. Serious and complicated cases are
flown to Dakar for treatment.

The annual budget for medicines, supplies, and
equipment is reportedly one million CFA francs and has been
unchénged for the past 10 years. It is equivalent to a
mere 10 CFA francs .(4 cents) per person per year.

The budgeted amount for administrative purposes is
reportedly 500,000 CFA francs and is used mainly for staff
salaries. Because of its gross inadequacy cleaners of the
health center and the village health posts have been laid?
off and the buildings are in a very poor state of cleahli-
ness and disiepair.

The Services des Grandes Endemies is represented by

a single nurse in Bakel. He is in charge of the ArrondiSse-

ments of Ololdu and the Commune of Bakel. Instead of the
car that is the normal provision for the post, he has only
recently been provided with a mobylette and a meager gaso-
line allowance of 20 liters per month.,

He has been supplied with an old microscope and a
few slides but no stains. Hence he is unable to do micro-

scopic examinations for malaria, tuberculosis or leprosy.
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He occasionally examines stools for parasites,
The nurse is in charge of treating 72 ,epers in Bakel,

and 258 in the Arrondissement. Rifampicin has been recently

fntroduced for the trecatment of leprosy but is not available
and DDS is the only drug used. Tuberculosis cases are

flown to Dakar for diagnosis and prescription. Treatment

1s carried out in Bakel and in the five village Health Posts
of Muderi, Diawara, Golmi, Vafera and Balou, by the nurse.

Syphilis is treated only if patients can afford the
$16 cost of the drugs in a pharmacy: Benzathin Penicillin
plus Bishuch injections, according to French traditions.

There is no evidence that this nurse has any guidance
Or support on epidemiological surveillance of his region,
and problems like malaria, schistosomiasis and onchocer-v'
clasis are not given any organized attention.

This situation represents the rule rather than the
exception. Remcdial measures should include community
organization and the use of village health workers. This
requires solving the logistics of drug distribution and
sale, revising of the Senegalese legislation to remove
commonly used safe drugs from the list requiring prescrip-
tions and authorizing them for general sale through commer-
clal channels.

b. Village Level

The villages are served by 12 health posts or rural

dispensaries, generally manned by one person as shown below:
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Balou: 1 agent eanitajre (auxiliary nurse)
Vafera: 1 auxiliary nurse specialized in surgery
Golmi: 1 infirmier decisionaire--trained on the job
Diawara: 1 registered nurse

| Muderi: 1 auxiliary nurse specialized in surgery
Gande: 1 agent sanitaire when trained

The patient locad in the Diawara and Golmi health pests
averages 30 persons daily and is similar to those of the
30 posts throughout Senegal-Oriental, see Chart No. 7.

The physical facilities are generally in a state of .
disrepair, furnished with a bench and table. Theyiaggtprng

.vided with no supplies.

VII ASSESSMENT ANMND FINDINGS

Sustaining the Villagers' Confidence

The importance of sustaining the confidence of the
villagers is stressed in the Project Paper. It was the con-
sensus of opinion of all USAID/Senegal authorities inter-
viewed that the essential feature of maintaining confidence
is for all involved NOT to be "heavily dependent on govern-
mental support for operating expenses." It cannot be over-
emphasized that this was concurred in fully by the Prefet

du Departement de Bakel when the Team met with him. The

Team that developed the PP also stated that most (but not
all) activities to be carried out under this project
require”...internal self-sufficiency, individual farmer

autonomy, and reliance on village cooperatives."
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HEALTH/SANITATION INFRASTRUCTURE OF SENEGAL (1974)

R.= Average Radius of Coverage
P.H.I. = Sanitation Programmation Throughout the Country (Programuation Sanitaire pour le Pays)
NB ; In 1974, Senegal ‘Contained Only 7 Regiona; It Was In 1976 That Diourbel Split Into Two Regions (Diourbel ané Louga)

to Make a Total of Eight.

Sources : Rapport Annuel du Service duo Sante, 1974.

HEALTH CENTERS HEALTH POSTS MATA 'l'! P.NHI,
" Regtons '~ | H [ Accessible | NB R Access. | NB R Access. | NB R Access.] K8 ] ¥ |
Population Pop. - Pop. Pop.
_Cap-Vert 4 843,119 1 {132 13,509 | 62 | 1.7 | 1,263 |17 | 3.2 se9s 12| 29
Casamance 1 113,772 6 ;‘!8.8 7,938 86 | 1¢.2 19,379 8 1336 15,808 2.1.35.9
Diourbel 1 116_766 6 1462.2 15,923 44 115.6 17,679 g 134,35 18,928 é ‘Z-'}__
E‘leuve 1 106,886 4 _159,3 : 6,528 65_114.2 16,183 6_148.4 11,551 6 1 48.4
|__Seneugl-Oxiental | - 89,820 3 1729.5 8,982 0 125.2 20,399 3 29.5 14, 56Q 3 1. 79.9
| _Sine-Saloum 1 99,800 9 29.1 10.822 B3 9.6 20,399 10 22.6 14, 560 J0 21.6
L _Thien 1 122,825 g 20. % 10,728 S7 6.1 19933 2 12.3 9,959 10 14.5
L_SEWEGAL 9 130,469 |38 1429 | 10,364 {428 [12.1 16,790 32,91 110 895 |66 | 2308 |
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The Region of Senegal-Oriental may be called "the end
of the line", and i3 at the bottom of every list in terms
of distance from and communication with the capital (acces-
sibilicy), population density, health facilities and
technical resources as well as GoS financial support. With
this in mind and in recognition of the hardships and expense
of travel, it is easy to understand the people of Bakel's
reluctance to depend very much on their government. Super-
vision from Tambacounda, shown on the organizational charts,
is most inadequate and in practice consists of a brief
visit once or twice a year at most. There is no telephonev
or other means of communicating on a regular basis,

Despite the commendable determination of the Sarakollé'”
people, reflected in their practical insistence on self-
sufficiency, there are in addition some needs for better
provisions of technical and professional health setﬁices
from the GoS to supplement the 'boot strap', self-help{  
operational aspects of the irrigation projects. o

Intensive and concentrated health education is én ab-
solute requirement in order to gradualiy achieve confidence
in the use of the VHP for broader health services first,
and..then, through such use, bring about a more Judicious
and cost-effective distfibutioh of medication. This will
cbme about as a result of the guidance provided by trained
health workers. Discussed elsewhere in this report and
closely related to this point, is the need for radio commu-

nication between these Posts and the Bakel Health Center
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and later, the Tambacounda Hosplital for continual contact and

access to professional advice and direction.

Overview of Health Infrastructure and Related Problems

This selective overview of the health infrastructure reveal;
several problems which are common to all developing countries
( and even the U.S. to a certa@n extent, since the deficiencies
are a matter of degree). In both facilities and manpower there
exists a severe maldistribution of resources which favors the
capital city and urban areas at the expense of the rural areas
where the majority of the population lives, Severe shortages |
of manpcver exist in almost all the health professions. Super-rﬁ
vision is either inadequate or lacking entirely in and around the
Bakel area of the Senegal Oriental Region. 1 “V;:4"

These conditions will continue to hamper any major expansion
of the health delivery system and even if the budget was avail- .
able. it is pot sure that improvemeits brought forth by remedialv
work would advance at a faster pace than the rise in demand and
population. This is why a solution has to be found that would
- follow ways different from those of the past and which would use
all existing sources and structures which though admittedly im-,
perfect are nevertheless Openly orieneed towards regional deve-

lopment.
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APPENDIX E
DISEACSE SITUATION

1. Review of Existing Situation
Little reliable morbidity and mortality data exist for

the Bakel project area. A malaria survey in 1968 is the
only epidemiolcgical study reportedly undertaken in the pro-
Ject area. Figures on the disease situation quoted in other
reports about the Bakel area must therefore be assumed to
be educated guesses based on data from other areas of the
country or else théy were derived from data of clinical
observations made at the Bakel hospital. el
There are no laboratory facilities in Bakel. Tﬁé

nurse assigned to the area urder the Service des Grandes

ﬁndemies at times does some rudimentary laboratory work,
mainly stool examinations, aﬁ the request of the Doctor in
charge but his equipment is limited to an ancient microscope
and a few slides and does not permit him to do any examina-
tions for malaria or schistosomiasis. |

This nurse's intended duties are the carrying out of

infectious disease surveillance activities in the arrondisse-

ment of Ololu and the Commune of Bakel, which together include
the entire Bakel project area. His activities in this res-
pect have, however, been nil during the past four yeérs due

to the lack of transportation among other reasons. Instead,
he has been providing nursing services at the hospital in
support of the-Doctor, and the treatment of some.léprosy
patients. This nurse seems to have been totally forgotten

by his district headduartgrs in Tambacounda who have given
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him very little guidance or support of any kind.

An examination of the daily case register at the Bakel
hospital revealed that approximately 75% of the patients
scen were disgnosed as having malarisa. The remainder of
casaes were recorded as diarrhea, schistosomiisis, or some
eype of injury. From this register and from conversations
with medical personncl and ‘villagers, it would seem that the
main disease problem in the Bakel area is malaria.

The malaria survey of June 1968 was undettaken by the

Service de Lutte Antipaludique (SLA), the malaria control

service of the Government of Senegal. Spleen and blood
examinations of cae to nine year olds were done and the .~
results for the villages of Golmi and Kounghani are shown in
Table 1. These results indicate that oolaria in the two
villages is approaching hyperendemicity. Similar results
were obtained by the survey in other villages throughout the
project area.

The Senegalese government has a nationwide program of
chloroquine distribution which 1s of two parts, viz. pro-
phylaxis and chemotherapy. Both parts of thit systém have
failed to operate satisfactorily throughout the country due
to various economic factors but the situation appears to
be even more serious in the Bakel area beoouse of added
difficulties with transportation. At the time of our visit
we were unable to find a aingle chloroquine tablet anywhere

lin the project area. this includes village pParmacies.
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TABLE 1

SUMMARY OF MALARIOMETRIC SURVEYS AGES ; - ©
GOLMI AND KOUNGHANI JUNE 1968

Golmi Kounghani
Total no. slides examined .40 40
Total slides pc:)s“iti{rle:'y,:f“ | 24 - 30 .
Percentage of pos. slid.}é‘s,i 60;02 | 750%
Positive slides by specv'ie.s* |
P. falciparum -22 28
P. ovale | ‘ 4Mf ; Eié:
P. malariae 0 1
Mixed infections *éi;j’ 2ﬁ?i
Spleens examined 43 40
Positive spleens 20 25
Spleen rate | 46,07 6251

":A;\?erage enlarged spleen "2.'0”-~ ST 51;‘6
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government dispersaries, and even the Bakel hospital. Ths
failure of this system to get the needed chlu.oquine to the
villagers is a major health problem. Evidence shows that
1f prophylactic supplies reach the villagers during the wet
season the number of cases occurring during that peak sea-
son will fall'markedlv. vAt'this point in time prophylaxis
remains the most effective method of controlling malaria

in Africa. | |

| Schistosomiasis is considered to be of secondary
importance in the Bakel area probably because it is usually’p
chronic and is more difficult to diagnose clinically
program under the direction of Dr Junod of the Services

des Grandes Endemies proposed to do a thorough survey of

school children in the Bakel area to determine the 1eve1 of
schistosomiasis prevalence and to locate disease foci:
mThis program has not yet reached the Bakel area but a simi-
' lar survey conducted by Dr. Junod in.Tambacounda showed a
_34 9% prevalence rate for S. hematobium among schooi chil-

dren.

The consensus among medical personnel in the Bakel area

is that only urinary schistosomiasis (S hematobium) exists

there. This view is a1so supported by Dr. Watson in a WHO
'r'eport1 which gives a prevalence rate of 227 in the Bakel
;_area.‘ The source of this information is, however, not
identified

| Thc‘third disease of concern in the Senegal-Oriental

chion is onchocerciasis., Information compiled by Dr. Junod
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based on clinical and entomological studies has set the
northern limit of Jdistribution of the vector of onchocer-

ciasis, Simuliun damnosum, as Neyes which is about 30 km

along the Faleme River from the Southernmost village in
the‘Bakel project area.

Our observations, which were confirmed by Dr. Junod,
are that the Sénégal and Faldme Rivers in the Project
area provide no suitable breeding sites for S. damnosum
and therefore it is unlikely that onchocerciasis will extend
into the area from the south, Furthermore it is most
unlikely that the intermittent low rate punping of water
from the river for this project will crecte a suitable envi-
ronment for the development of‘§. damnosum.

Among other diseases of iﬁportence mentioned by'Dr°”Ly,
the doctor in charge of Bakel hospital, is Asian flu whieh
apparently caused high mortality in a number of villages
when introduced by some pilgrims returning from Mecca. He.
also identified measles as a,problem particularly because
it usually appears in the hot season and causes greatvdis-
comfort. Reference was made to a cholera outbreak that
occurred in 1971. However, there has'been no further
occurrence since.

Another major health concern in the area is the lack -
of an immunization program.f This falls under the respon-
s8ibility of the Services des Grandes Endemies which has

undertaken no programsvduring the,past two years.
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0f particular eoncern is the lack of yellow fever vaceci-
nations in the area since 1965. This indicates that the
number of susceptibles in the area is enormous and the pos-
sibility exists that a major epidemic of yellow fever could
occur at any time. At present Bakel is allocated only 100
. doses of yellow fever vaccine per year and these are spe-
cifically for the 100 pilgrims who are chosen to go to
Mecca.

To any observer it is obvious that the general disease |
problem in the Bakel area is enormous but ‘that the health
infrastructure as it now exists seems totally incapable of
dealing with the problem. Hopefully more. surveys will be
done in the future, similar to those undertaken by Dr Junod
to define the problem more precisely.

. Fleld Studies

Field studies of two types were undertaken by the Team
in the Project Area, viz., (a) epidemiological surveys and
(b) entomological surveys.

a. Epidemiological Surveys

1) Methodology

- The purpose of these surveys was the determination
of prevalence rates of malaria and schistosomiasis. These
‘rates were intended to provide comparisons with the previoualy
.reported information and serve askbaseline data for futureﬂ

'surveys.
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It was declded to survey two villages, one with an
operating irrigation perimeter and the other without. The
latter village was intended to serve as a control. Other
criteria for the selection of the villages included their
similarity in size, geography and relationship to the
river. Kounghani (population approx. 1,100) was selected
as the vill~ge with a perimeter, and Golmi (population
approx. 1,600) that without one.

By means of a random selection of carres (family groups)
within each village a potential subject pool of 300 persons
per village was selected, using the Chief's tax register.
From this pool, those persons to be examlned were selected,
approximately 200 for malaria including lOO for schistoso-
miasis ln each village. Consultations were held withlthef
Carré Chiefs to identify the selectees, inform them of thef
surveys and seek their participation. The sehistosomiéglg'
selectees were given urine containers and togetheriwith}the
additional malaria selectees asked to report the following :
day at a selected central point for examination. The urine'
gamples were then collected, and blood smears and spleen;
palpations undertaken on all in attendance. The atteﬁoence
of 181 persons in Kounghani and 149 personexin Golgljoot
of the selected 200 in each case is an indiootlonfofﬁthe
success of the selection proeedore,'

The malaria slides were’stained in the field and brought

to Yale University for miooropic’enalyses.
The urine samples were filtered stained with ninhydrin

and heat dried in the field 2 The stained filter papers were |
zexamined at the San Juan Laboratories of the Center for Disease

Control (CDC) for the presence of S. haematobium eggs.
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11) Results
(a) Malaria

o The parasite age-sex specific prevalence
iretes for Kounghani and Golmi are shown in Tables 2 and 3,
jrespectively The prevalence rates for all ages are seen
“to be 39.47 and 18.6% for Kounghani and Golmi, respectively.
A comparison with the 1968 survey is not possible since
that survey was limited to the 1'9 age group. A comparison
of the rates of the two surveys in the 1-9 age group is
however possible and 4s shown in Tehle ﬁ.: Such avcompa-
rison shows that while the difference in the rates for

the villages in 1968 (75% to 60%)iis not significant, that
of 1977 (52.87% to 22.47) is indeed significant). However;
in the absence of pertinent data in the years immedieteiy
preceding 1977, the inference cannot be drawn that the
difference is due to the introduction of the irrigated
perimeter in Kounghani. Addicional studies.are reqﬁired
to monitor the differences and the effects of various
influence factors other'than the perimeter. :Indeeohthe
. generally intermittent nature of the irrigation practice,
the frequent drying out of the fields et relativeiy'
short intervals (under 1 week) , the distances of the peri-
" meter from the villages and the relatively minimal water
retaining areas of the perimeter in comparison with the

naturally occuring watex’ bodies a11 tend to lndicate that

: the effect of the perimeteriWill be insignificant.



TABLE 2

'MALARTA AGZ-SEX SPECIFIC PREVALENCE (PARASITE) RATES -

KOUNGHANI (POP. 1,095) APRIL 1977

Age

Group

MALES

FEMALES

BOTH SEXES _

Number

Examined Positive Positive

Number . Perceﬁt

Number

Number

Percent
" Examined " Positive Positive

Numb

er Number

, , ) Percent
Examined Positive Positive

<1
1-4
5-9
10-14
15-19
20-29
30 +

0
16
23
iQf5
8

o -
9
o

0
56.3
47.8
30.0
75;0‘
163

-fiiiiT_

1

- 12
2i
13
7
15
.33

1
6
12

.

100.0
50.0
57.1

2 |
200
18,2

1

1

- 28 15
R

42

, 23 S
15
22

11
8
4
7

100.0
53.%
52.3

- 47.8

53.3
18.2
16.7

All Ages

73

1“ﬁf;§%dé§5 f'

102

37.3

175

69

39.4

6-4




TABLE 3

- MALARTA AGE-SEX SPECIFIC PREVALENCE (PARASITE) RATES
GOLMI (POP. 1,617) APRIL 1977

VATES FEMALES

BOTH SEXES
Age — Number Number  Percent Number Number  Percent Number Number  Percent
Group | Examined Positive Positive | Examined Positive Positive | Examined Positive Positive

<1 0 0 0 0 0 0 0 0 0
1-4 17 7 41.3 4 0 2 33.3
s-9 | 26 3 11.6 1 213 a7 16.2

10-14 | 30 & . 134 | 13 %08 | & 18.6

15-19 | 6 1 1.7 | e j7f735;3?"‘f*??iéff?lf°" 25.0

20-29 | 1 0 e | 10 1 10 | 1 9.1

0+ | 7 1. w3 | 9 -9t o _ 16 6.2

= = W O o~

All Ages 87 o184 :°<bi53??~7f7?i1095§" 18.9 . 140 26  18.6

0N71=-4




E-11

TABLE &

COMPARISON OF MALARIA PREVALENCE RATES
MAY 1968 AND JUNE 1977

Prevalence (Parasite) Rates (%) |

Village All Ages | Ages T -9 Vrs.
1977 1977 1968

Kounghani 39.4 52.8 75.0

Golmi 18.6 22.4 60.0
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Tables 2 and 3 show that the prevalence is highest in
both villages among the children and young adults under
twenty years of age, probably reflecting the higher levels
of inmunity among adults. It is interesting to note also
that the single infant (age two months) examined was posi-
ttvc. indicating that the trcnsmission occured during the

dry season. ,
As in the 1968 survey, Table 5 shows that P falciparum

is the major spccies'cf infection accounting for‘92% and
817 in Kounghani and Golmi, respectively,with P malariae
and P ovale accounting for the remainder.

A thorough.examination of spleens was'done'only,in
Golmi. The results, shown in Table 6, indicate a splcenic
rate of 16.77% and that the disease is'mccoendcmic or‘ini
the "high danger zone" accbrding‘tc the,classificaticnhcf
the World Health Organization.3 | o

(b) Schistosomiasis

The age-sex specific prevalcncc tatesj

(April 1977) for S. haematobium in Kounghaniténd.cclni are

shown in Tables 7 and 8. There is no significant diffcrcnce
in the prevalence rates of all ages, 11 6 percent in ff; |
Kounghani and 12.8 percent in Golmi. While a number of
cases have been found in the adult age groups above 24 years
in Kounghani, none wete found in‘Goini. This maf be a
reflection of the fact that noatly children and young
adults were examined in.Golmi.:
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TABLE 5

SUMMARY OF MALARIOMETRIC SURVEYS

GOLMI AND KOUNGHANI, APRIL 1977

B 'I'ot:a.l Slides Examined o L40
'_ ,',Total Slides Posit:ive“ 26
Positive by Species
P. falciparum | 21
P. malariae 4

" P. bvale '

+ . Mixed infections .0

- Kunghani

75.
69

&

Percentage Positive 18.6




SPLEENIC RATES, GOLMI, APRIL 1977

14

TABLE 6

Age No. No. Size of Spleens Spleen
Group Examined Positive l 2 3 4 Rate (7)
1-4 16 2 0o 2 0 O 12.5
5-9 32 6 3 1 1 1 18.7
Ages 1-9 48 08 03 3 1 1 16.7
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The intensity of infection in both villages is low,
ranging from 1 - 27 with a mean of 6 eggs per 10 ml. of
' urine in Kounghani and from 1 - 61 with a mean of 3 eggs per
"10 ml. in Golmi This indicates that the infections are
perhaps mi1d without much evidence of morbidity and that
: transmission is intermittent. The absence of cases among .
the under five age group is' perhaps worthy of note foricompaé}
rison in future surveys.

b. Entomological Surveys

Entomological investigations were limited to surveys ’
of houses for mosquitoes using pyrethrum spray, and surveys f
around the irrigation perimeters for mosquito larvae because
of the time. constraints. R

Six houses each in Rounghani and Golmi were surveyed.
Of the 42 mosquitoes found, 24 in Kounghani and 18 in Golmi,
only one was anopheline. Its somewhat battered condition
made its species identification impossible. _ h

Larval searches consisted of spot checks in most peri-
meters visited plus intensive searches in the perimeter at
“Kounghani during two different visits. During both visits;
to the Kounghani perimeter every area of the perimeter was
checked for the presence of mosquito breeding. Areas
examined included ditches, %oot prints. general low spots;
and areas under plants. No breeding of any kind was found
except in a large holding tank which was being used as a
aourcs of water for hand wate:ing of small plnts. Larvae

_found in the tank however. were non-anopheline. -



TABLE 7

SCHISTOSOMIASIS HAEMATOBIUM AGE-SEX SPECIFIC PREVALENCE RATES

KOUNGHANI (POP. 1,095) APRIL 1977

Age
Group

— MALES

FEMALES

BOTH SEXES

Number
Examined

Number
Positive

Percent
Positive

Number
Examined

Number
Positive

Percent
Positive

Number
Examined

Number
Positive

ercent
Positive

<4
5-9
10-14
15-19
20-24
25-29
30-39
40-49
50-59
60 +

0
14.3

0:

10

41

0

0

~
\Y

5
17
1

e
v 10 e

o

HHowNO Do WO

5.9

11.1

All Ages

rlo oo 0ood oo

86

-
o

11.6

Egg Counts: Range 1-27 egga/10 nl urine; Geometric Nean 3 egge/10 ml urine,

91-3




TABLE 8

SCHISTOSOMIASYS HAEMATOBIUM AGE-SEX SPECIFIC PREVALENCE RATES

GOLMI (POP. 1,617) APRIL 1977

SALES

FEMALES

BOTH SEXES

Number
Examined

Nuriber
Posgsitive

Percent
Positive

Numbex
Examined

Numbex
Positive.

Percent
Positive

Number
Examined

Number
Positive

rYercent
Positive

5.9 17
10-14 | 22

2
| 3
°

0

0.
11.8
22.8

Q

0

o
0.
1.1 -

20

31
| E R

3
[ e B
£ ;ffhsf;i?f‘ifj
T
5
2

o

© © 00 © H W a N

0
10.0
19.4
23.2
33.3

W
c
U
W
(')
o v D = 0 e owm

All Ages ! .56 B

Jo.w d M U D ® VO W

o

leeeeceru o

[
s

94

-
N

Egg Counts: Rahge.l-Glfeggéjio ml'utine§  Géométric;néanAG‘eggsjiO‘ml_urine.

-3
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¢. Conclusion

Further surveys of a long-term nature on an annual and
seasonal basis (rainy and dry seasohs) are needed to deter-
mine the incidence and transmission seasons of these

diseases as well as monitor any changes that occur.
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APPENDIX F |
ENVIRONMENTAL ENGINEERING AND SANITATIUN

‘I SARITATIUN

In Senegal, the current magnitude of diseases associated
with poor sanitation rates high among the country 8 health Ppro-
blems. Data of l975 indicate that parasitic and enteric dis-
orders rank first and third respectively,_of a11 cases referred
on an outpatient basis,’ amounting to more than 47% of the total
of the "top ten" maladies 1 Previous investigators have commented
on the major role which sanitation plays in public health in
the project area and nearby locations in Senegal 2 3 The obser-'
vations of the Bakel assessment team support and underscore
thege findings.

The status of rural sanitation in the Bakel vicinity reflects
traditional attitudes regarding personal cleanliness, ‘a lack ?b
of concern for publiec places (central meeting points in v1llages)
and unfamiliarity with the modes of disease transmiss1on Most
commonly, disease occurrences are viewed to be of divine design.
These concepts are reflected in the generally diligent care of
pit privies and family dwelling areas juxtaposed with the pro-
liferation of garbage and non-degradable solid wastes (especiaily
metal cans) in alleys and streets. These latter items, together
with other water receptacles such as old tires and broken clay
pots and calabash, provide convenient and proliferous breeding
grounds within the villages for the malaria vector during the
wet season The excavations for clay to make adobe bricks for
building construction (borrow pits) also create substantial

breeding sites for mosquitos wfthin and around the villages.
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Some burning of trash was evidenced in alleys in the town
of Bakel, but this activity is not undertaken in an organized
fashion, nor could it be considered a normal practice in local
villages. No»community solid waste disposal mechanism currently
exists in the project area. |

As mentioned above, pit privies are generally well-main-7
tained. There is usually one privy per married woman in a fam-
ily. It is normally located at the rear of the living quarters,,
often open to the air. This condition most likely presents
maintenance problems during the wet season. The privy area also
serves as a bathing place mainly for men, who do not normaliy
bathe i the river. Effluent from this activity, as weli,as:

urination, however, is directed out the rear of the?com-
pound to the surface of the common street dr to shallom(}’ |
(approximately one meter deep) and crudely cdnstructedfsoak-
away pits.

_The privy itself is of the dry type, averaging approrimately
two meters in diameter and we are told, six meters in depthv
They are unlined with rough -hewn log bases and cement floors
The round oepning of 15 cm. diameter could obviously be improved

upon. A depth of one-half to one meter of charcoal is provided

at the bottom for odor control and to improve percolation Odor

control and waste reduction through liquefaction by the addition
~of caustic soda is effected on the order of every ten years. o

(At an approximate pit volume of 15 cu. m.; therefore,la conserf

vative eatimate of 15 individuals could be adequately served

over tbis period of time ) After percolation of the resultant
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liquified mixture, the pit is reused. It is expected that this
procedure would cause organic clogging of the immediate soil
structure over time and require the construction of a new pit.
No feuilles (trench latrines)'were observed in the project
area. _‘; | o |

In addition to individually maintained'privies urination
and defecation occur in public p1aces (streets and back lots)
and fringe areas, as well as in and by the river. dnused
buildings also provide convenient waste disposal facilities.
Ironically, it was noted in more than one instance that simple
school shower and wash facilities (standard design using rotary
hand pumps and gravity delivery) constructed in some villages
about ten years ago by the Fonds Europnéens du Développement (F».'E.D.)
have fallen into disuse (mainlv because of valve breakage and un-

availability of repairs), and are now used for excreta disposal

These conditions do not seem to suggest that public toilets
would find ready acceptance among villagers of the region d
Custom, rather, would seem to indicate that great difficulty
would be encountered in ensuring the proper use and maintenance
of such facilities.

Food handling and storage are complicated by the high local
temperatures and the lack of adequate refrigeration The few
propane-operated refrigerators in Bakel can barely keep food
at 20°C No such devices exist in the villages, even at health
dispensaries. Butchered meat is sold at a central location in
the Bakel bazaar which is far from well-kept and supports its

own colony of flies. The unavailability of an adequate safe
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water supply contributes to the low standard of cleanliness on
the part of food handlers.

The Team was informed that rats are not considered to be
a problem presently, the last infestationlhaving occurred following
the 1Y72-74 drought. The potential_certainly exists, however,
and rodenticides were_obeerved to be in use in family vegetable
gardens outside the viliages.

In summary, the traditional lack of community (vis-a-vis
individual) sanitation contributeo“significantly to the endemic
parasitic and enteric disease problems among the villagers in
the project area. Insanitary conditions have’been accepted
as the way of life. This signals that the necessary puhlicf
health improvements will come slowly with changes in attitudes
~brought about by health education. Furthermore, the relatively
basic and extensive nature of these conditions dwarfs any poten-
tial adverse health impacts of small scale irrigatlon Inroads
on the putlic health problems however will be made only when
concerted effort towards sanitation and water supply improve-

ments is made in addition to increased food prodnction proéréms;

II. WATER SUPPLY
Water supply for the small perimpters irrigation project
has been analyzed in the Project Paper from the standpoints of
(1) The availability of water for crop production during
the low flow seasan,
© (2) Maximum flood-stage elevations for the determination

of diking requirements.
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Additional discussion has been provided in the Nebiker
environmental assessment, which focuses on general aspects of
water quality implications as well.? The present treatment
does not intend to duplicate these prior presentations.

General climatological data affecting the water éupply-
regime are summarized below. Kayes (Mali) and Matam are appréx-
imately equidistant upstream and downstream of Bakel. The
underlined values for Bakel have therefpre bgén interpolated

at 50% in cases where Bakel data were not readily available;_;»

TABLE 1

MEAN ANNUAL CLIMATOLOGICAL DATA 4
AT VARIOUS POINTS ON THE SENEGAL RIVER

, "Piche"” Rdin- Rel. Total
D. Tmax Tmin Ave. Evap. fall Hum. Sunlight

Location (km) (VL) (°C) (°C) (mm) (mm) (%) (hrs)
Matam 625 37.0 21.6 29.3 3218 526 48 3325
Bakel 784 36.8 22.0 29.4 3081 683 46 3106

(Mali) 914 36.6 22.3 29.4 2944 754 45 2888
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As far as can be presently determined, no detailed ground-
water study has been performed in the Bakel region. The Ministry
of Rural Development and Hydraulics has recently submitted to
AID/Dakar a preliminary 3-year/$1.35 million proposal for a
hydrogeological study of the Senegal River basin from Boghe to
Bakel? This study would investigate the extent and dynamics of
basin groundwaters, paying particular attention to hydraulic
interaction with the Senegal River itself.

Preliminary groundwater investigations done in conjunction
with the Matam irrigation project6 have unear;hed information
regarding two aquifers in that region:

. 1) An upper lens commencing from 7 to 15 meters in depth
and extending 46 to 66 meters in thickness; and |

2) A lower layer, beginning 30 meters below the lower limit

of the upper one, and extending over 50 meters in
thickness.

The studies suggested, furthermore, a hydraulic connection
between the upper aquifer and the river, the aquifer beiﬁg’re-
chai:zed at flood stage and subsequently discharging to the river
during recession. The actual thickness of the lower aquifer,
as well as its possible hydraulic connectiens, remains to be'=
determined. The transmissivity of botn aquifers is high, and
they can readily yield large quantities of water to wells, pos-
sibly effecting recharge from the river (Upper aquifer:

T= 1800 sq.m./day, S = ,001; Lower aquifer: T = 1050 sq.m./day,
§ = ;0003). It is believed that this general condition operates
n the Bakel area as well. The study has recommended more extensive

groundwater investigations. It is expected that the OMVS -
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commissioned two-year environmental assessment uf.tke entire
basin will provide some of the needed information regarding the
groundwater relationship to the Bakel small perimeters during

the implementation of the project.

During the low-flow period field investigation by the assess-
ment team, the Senegal River was observed to be at a noncritical
stage. Rough flow studies using floats and cross sectional measur
ments at Bakel and Kounghani indicated that the river was well
above the 107 frequency minimum (9 cu.m./sec. at.Bakel) for
April.” Unlike the situation of pooled water reported daring the
same month of 1976 by Dr. Nebiker, the Senegal river was viewed to
have a continuous flow through the project area. The Faléme tributary,
at the southern limit of the project, however, did exist as a chain of

ponded reservoirs.

Agriculture places the greatest demands on the water resources
of the Senegal River. While it is impossible to estimate the use for
traditional cultivation practices, the specific requirements for the
proposed project are dealt with in detail in Annex I of the Project
Paper. It may simply be added that tnat analysis does not conside1
the potential availability of groundwater._

Water supply for the town of Bakel (pop 6100) is provided -
'through a system constructed and maintained by SONEES (Societe

Nationale d Exploitation des Eaux du Senegal). Contrary to the

report of the preliminary environmental assessment, river water
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supplied to the inhabitants of Bakel undergoes a three-stage
treatment process before delivery (fLocculation/sedimentation,
rapid grav.ty sand filtration, and disinfection). The opevation
of the system is somewhat unsatisfactory, however. Annual |
bilied consumption approximates 45,000 cu.m./year to 20 public
standpipes/municipal connections and 49 private connections.“'f

A survey in 1973 indicated a pumpage of about 33% in excees‘of
billed consunption and attributed the difference primariiy'to
distribution system loss due tothe condition of the condults.® This
analysis could not be verified during the present investigat;&n,
although inspection of the pumping facility'did suggest thehhdgh
supply-rate. At a delivery cost of $0.40/cu.m. ($1.50/1000§hl.),
reduction of the high system loss is worth pursuing.

Rural water supply for drinking, cooking, and men's bathing
is fetched from the river in buckets by women end children as
often as three times per day. Other activities requiring the
use of water are carried out at the river's edge. Conversations
and observations led to an estimate of 25-40 1/day per capita
consumption in the study region. This would lead to an approx- ”
imate total annual domestic demand among the 23 villages'of the'
project area of 280,000 - 450,000 cu.m. Stated another way, the
total domestic requirement would vary between Y and 15 1/sec ,
which can be compared to the one percent Low-flow frequency of
the Senegal River at Bakel in April of 3000 1/sec As previously
stated, the additional magnitude of available groundwater in this

sector remains to be determ;ned Initial signs are encouraging
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No industrial demands on the local water resources were
identified during the Team's field investigation.

In summary. the combined availability of surface and ground-
water resources in the Bakel area for reglonal development schemes
has not yet been adequately determined. While a long period of
record is afforded for surface flows, relatively little informa-
tion exists regarding aquifer dimensions and dynamics It is pos-
sible that considerable future demands may be met by exploitation
of this undefined resource. At a minimum, it will be necessary
to elucidate the recharge relationship between the river and basin:
groundwaters, so that the effects of proposed hydraulic manipula-';
tions on the natural hydrologic cycle and subsequent ramifica-

tions may be appropriately assessed.

ILI. WATER QUALITY

Several aspects of health-related water quality 1mpacts of
the small perimeters irrigation project have been considered in
the Nebiker environmental assessment. 3 fhis discussion ia
intended to amplify on that framework, and, as with the above
sections on sanitation and water supply, will attempt to look at
the quality question in the context of competing uses and related
aspects of local environment. It is impossible to evaluate ration-
ally the impact of a particular development activity without refer-
ence to such a total picture, which assigns relative weights
(qualitative or quantitative).to_the existing situation and the
proposed modifications B

Within the general pattern of concentrated utilization of
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the Senegal and Faleme Rivers for a multiplicity of purposes,
it can be said that the villages in the project area experience
varying degrees of water. quality problems, depending primarily
on the contact population and particular flow regime during the
critical period of March-April. It is not believed that irriga—n*
tion of the present magnitude will significantly alter low-flow
water quality. Pesticides are not now employed and fertilizer
applications do not coincide with the time period for potential
return flows during the dry season. Moreover, the opinion of |
the preliminary environmental assessment that any such return
flows might even be directed away from the river is herein sup-
ported. It cannot be said at the present time what effect‘ath'
ten-fold increase in irrigated areas might have in terms of ‘river
quality, particularly salinity, but this is certainly no justi-
fication for foregoing the tangible benefits to be derived from
increased food production. With a uery low salinity currently,
the river appears to have ample assimilative capacity. ‘
A, Existing Data

A search of available information at the OMVS and UNDP
Documentation Centers, as well as the Ministrylof Rural Development
and Hydraulics, yielded no data regarding either surface or ground-
water quality in the project area. 1In the lower Senegal basin,
however, primarily in the tidal region below Boghe, numerous
jphysical and chemical investigations have been conducted. Essent-
1ally, these have revolved around descriptions of the salt water

intrusion pattern and the quality'of irrigation waters for agri-
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cultural projects. The Bureauv de Recherches Geologigues et

Minieres (BRGM) and Institut Séhégalese de Recherches Agricoles

(ISRA) have been in the forefront of surh investigations.

Illy (19/3) provides a general description of groundwater
characteristics above Boghe, in the vicinity .of Salde, Kaedi,
and Mataq, the latter approximately 150 km. downstream from
Bakel.? His findings show elecfrchnductivities of phreatic
layers in the range from 100-500 umhoélqm;‘ Ions predom#nat¢ in
the following order: Ca” Mg> Na > cl, with 804 practicalj.y
absent. As expected, low salinity waters are, found in regibﬁéﬁl
of high floodhinfiltration, and the most minéralized.in areas
of high ground or clay soils.

Similar results were found in the investigation of the deep
aquifer (the so-called Maestrichtian layerf. East of Nianga,
measured salinities decreased from below 300 mg/l (EC <475
pmhos/cm) to less than 100 mg/l ( EC < 150 muwhos/ch) at Seme,
approximately halfway between Bakel and Matam. fhe ionic regime
. reported is similar to that of the upper layer.

As far as could be determined, the only water quality moni-
to;ing in the project area to date has been conducted in'conjﬁh-
tion with the Bakel water supply system; Sampleg are collecﬁed
monthly for microbiological analysis . at ﬁhe f;steu£;in§pitﬁte.
and annually for chemical and physical analyé{s ;t;the“méiﬁ"-
SONEES laboratory in Dakar. This task sepafation is not : considered
to be wholly satisfactory. Results of relgvaht.analyses reéuested
during the Team's stay have not yet been received. |

A preliminary review of data, however, indicates tha% delays

of several days between sampling and laboratory analysis severely
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compromises the validity.of many microbiological results.
The SONEES lab was seen to be underutilized during a visit to the
facility. Equipped with basic instrumentation for a wide rande
of standard parametric obgervztion and maintained by a modest but
enthusiastic and capable staff, the SONEES lab could provide
valuable support to future activities, should the proper insti-
tutional errangements be effected: Furthermore, the Departﬁent
of Chemistry in the Institute of Technology at Dakar University
possesses both an atomic absorption spectrophotometer and a - gas
chromatograph, which might become important resources‘for app:oé
priate GoS programs. | A~’j“

In conjunction with the recenfly initiated OMVS Environmental
Assessment of the Senegal River Basin, a program of eﬁrfaee’and
groundwater quality monitoring is planned.l0 A reﬁiew of the
revised project proposal indicates that the primary objeetive of the
surface monitoring program will be to provide input to‘the deve-
. lopment of a predictive mathematical model that will ineorpdrete,
in addition to water quantity/quality programs, biological, pub-
lic health, and socio-economic componenﬁs. Predieted effeetsi
would lead in turn to the proposal of mitigating measures. The
initial parameters of interest in this task are listed in‘
Table 2.

The groundwater monitoring program, on the other hand,
appears to be oriented more towards the establishment of an on-
going system for measuring the effecte-over time of particular

development actions. Coupled with thie;eetivity'would be the
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TABLE 2

WATER QUALITY PARAMrTERS OF INTERFST IN SENECAL
RIVEK BASIN ENVIROMMENTAL ASSESSMENT10

*WATER QUALITY PARAMETeRS

BOD
NOD
cop
Ammonia-N

’ Nitrate-N
Total-P
pH
Total Solids
Suspended Solids
Disolved Solids
Chlorides
Temperature
D.O.
Chlorophyll
Total Coliform
Fecal Coliform

BOTTOM MUD PARAMETERS

Moisture
Ash

ESTUARY
X

P MM X

L O B B

WATER QUALITY RATES OF RESPONSE

K. - (Rate of BOD)
Rn = (Rate of NOD)

P-R (influence of Algal Systems)

B - (Benthal Oxygen Demand)

Rg = Reaeration Capacity

FRESHVATER
RIVER

]

MMM MMM M MMM M M

x
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development of recommendations for pollution control activities,
including health education, fertilizer and pesticide application

schedules, and institutional arrangements.

B. Field Study
1. Methodology

Physical and chemical anelysee'were.conducted=onﬁthe
waters of the Sénégal and Falém€ Rivers during the period 4-23-77
through 4-28-77 using a Hach DR-EL Portable Laboratory. Surface
samples were collected from the rivers in most cases within 5 meters
of the bank, from one unprotected hand-dug well, from the Tuabo marigot,
and from various points in the water supply system of Bakel. The
range of river reach investigated totaled approximately 132 km, from
Gande (downstream) to Senoudebou (upstream, Faleme) (Figure 1). This
distance includes all present perimeters and those planned in the

South, but does not extend to the undeveloped areas in the,North.

Analyses were conducted for the following constituents
pH temperature, hardness, akalinity, nitrate, orthophosphate,
iron. maganese, chloride, electroconductivity, turbidity, color,
and in the case of the Bakel water supply, free residual chlorine
Thirteen of sixteen samples were analyzed within 12 houre of collection;
the remaining three were processed within 24 honrs; vRefrigeration
was inadequate for optimal preservation. Turbidity was measured on

settled samples, and pH was determined only after ‘storage.



IGURE 1. WATER QUALITY SAMPLING SITES, BAKEL PROJECT AREA 2 [ L
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D IRRIGATED PERIMETERS 3,
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O DISSOLVED OXYGEN ANALYSIS ONLY ¥:3 ¢
© BOTH PHYSICAL-CHEMICAL AND DISSOLVED OXYQEN ANALYSIS AT

SCALE: 1/200,000 -
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»Additionally, snrfoce dissolved oxygen was measured at
eight points along the investigated stretch, using a modified
Azide-Winkler technique. Where possible, both midstream and
bank samples were collected at each location.

The intention of this study has been to highlight important
investigative points for the future and to develop a general
idea of the riverine background chemistry, rather than to pro-
vide a complete characterization during low flow:

2, Water Quality Suvrvey

Water quality sampling was conducted in the course
of the Team's field investigaticn as described in the methodology
section above. Results of analyses are presented in Tables
3. - 6. .

The waters of the Senegal River along the stretch studied
(2pproximately 63 km) were relatively homogeneous during tﬁe
study period. In general, they are of acceptable physicai and
chemical quality for agricultural and domestic purposes.szorbl-
dity, although currently low, would be expected to be objection—
able during the rainy season, however. Except for one bank
sample (Diawara) obtained from shallow, stagnant water in an
area of intensive use, electroconductivities ranged from 61-78 o
Muohos/cm through the stated distance. Color varied betweenl
0 and 20 units, generally increasing downstream. Additional
measurements would be required to determine if this pattern is
significant. The waters are scS: and contain no noncarbonate

hardness. Alkalinity is low wu»+ 2xists totally in the bicarbonate



PHYSICAL AND CHEMICAL ANALYSES OF SENEGAL AND FALEME RIVER WATERS, DOWNSTREAM AND UPSTREAM OF PROJECT SITES

Distance | Date of Ty.0 1 Total Totcl Electro-
Upstream Sample/ | Temp. 2 Color | Turb- | Hardnes#| Alkalini-| conduc- *0 P
Locetion from Cande | Analysis]| Afr |Site/Lat; pH | (APMA | idity | (mg/1 ty (wg/l | tivicy Fo Mn 3 4 cl
(km) (=14/1D) ] (°C) °c) units) | (FTU) | CaCO4) CaC0,) {pmhos/cm) | (ma/1) } (wg/1)) (me/L W) | fg/1 P! (oc/d)
Senoudebou '
South (F=2) 132 28/28 37 30/35 18.1 10 S 40 50 90 0.25 nil nil 0.0} 1.%
Selin (FR) 308 28/28 42 29/35 | 8.3 110 40 50 65 110 0.7 ntl nil 0.0} 1.5
Balou: (FR) 65.0 27/27 37 30/29 | 7.6 50 15 65 90 150 - - nil nil - i
SR at éon- .
fluence
u/EFR 62.5 27/27 a3 30/29 (8.2 0 0 35 45 61 - - nil nil -
Kounghani . i:'
South (SR) 42.8 26/26 | 30 | 27734 |8.7 5 0 3s 43 68 0.1 0.1 nil 0.02 1<3sn
]
Kounghani . U~
(SR) - 42.5 24/24 30 27/32 _18.4 15 5 35 45 70 0.15 0.2 nil 0.02 <3 s ™~
Bakel (SR} ) 34.3 26/26 34 32/20 |8.5 15 10 30 50 69 - - nil il - i
Manael i
Morth (SR) 18.5 23/23 “134.5 1 30/- 6.7 - 15 27 45 70 0.14 0.2 0.2 0.07 < 2.5
do. 18.5 28724 | 32 l30/29.517.9| o ojL 35 45 68 0.1 |o.2 0.1 0.02 _1<13s
Diawara (SRY 14.0 25/26 31 33/21 8.3 15 0 45 _s0 - 120 - - 0.05 nil -
Gande ‘ .
North (SR) -0.3 25/26 39 33/20 18.2 20 0 | 385 50 78 - - nil nil -

;‘SR';!- Sangsnl‘ River;

FR = Falema River -




JABLE 4

CROUNDWATER ARD MARICOT ANALYSIS IN PROJECT AREA

* Turbidity too high to measure after 12 hr. settling;

‘Lack of l1ter apparatus preventad other measuremsats.

Date of Temp. Total " Total Electro-
Sample/ Temp, Ha0 Color Turbi- | Hardness | Alkalinicy conduc-
Location |Analysis Alr Site/Lab pH (AT A dicy (mg/1 (ng/1 tivicy xo? 70,
(/6/1] (o (oC) unies) | (FTI) | caco,) €ac0,) (emhos/co) l(og/l W) | (en/il py
Diawara
Well #1
(app. Hgg :
depthebm) 25/26 34 29.5/21 7.3 140 25 550 630 1500 0.5 9.1
d.o. 23723 29.5 29/- - - - - - 1500 - -
Tiawvara
Borrow Pit
(app. H20 .
depthaSn) 23/23 29,5 33.57- - - - - - ~.2300 - -
Tuabo Mari- ‘ ;
got (app. L
1 ka W of :
Tuabo) 23/23 4.5 | 27/- - - % ‘ - - 285 - -

8T - 4
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TABLE 5

DISSOLVED OXYGEN MEASUREMENTS, SENEGAL AND FALEME RIVERS

Distance | Electro-
Upatream Temp.] Temp. | conduc- D.O.. D.O.
from Sampling | Aix H20 tivity Satu- D.0, meas.
Location Gande Date/Time o sumhos/, ration | D.O. sat.
(km) (=24/77) 1 (°C) o) e (ng/1) | (wg/1) (€A)
Senoudebou
South 132 28/1015 37 30 90 _ 8.0 7.6 105
gelin 108. 28/1215_| 42 29 | 110 9.2 7.8 118
Balou R | o  , 'f;fﬁ/“uAf‘ﬁ
(Midstream) 65.0 27/1000 37 30 | 150 5,6V 7.6 . 74 |
(Shore) 27/1025 - 30.5 ) - . 1.7L§ “?7{551 ~0101 - L
Senegal R. at o  ﬁin‘ S
Confluence w/ " s
Faleme R. , ' LR K
(Midstream) 62.5 27/1130 - 30 - 10.4 7.6 137 .1
(Shorxe) 27/1100 33 3) 61 ~10.2 7;6‘5 413&-*fﬂ7 B
Golmi g L
(Midstrean) 48.5, |27/1225 40 33 70 ‘9.8 7.3 134
~_(Shore) 27/1245 - 30 68 "10.6 7.6 139.
Bakel
(tidstream) 34.3 27/1400 41 31 70 9.4 7.5 125
(Shore) 27/1420 . 31 70 10.5 7.5 140
Diawara ' :
{Midstrecam) 14.0 27/1700 - 32 83 11.3 7.4 153
(Shore) 27/1715 41.5 34 82 9.2 7.2 128
Gande o
(Shore) 0 27/1820 36 31 77 10.9 7.5 145
(Shore 40m 1 EERTN (IR
N 27/1845 - 31 - “10{4‘ : 7;5'u xlf139




TABLE 6
ANALYSES AT VARIOUS POINTS IN TOWN OF BAKEL WATER SUPPLY SYSTEM

\\. Total Total Electro-
Teap. Hard- Alka- conduc- Free
Sample Temp.| H20 Color | Turb- | ness linity| tiviey NO 0 Residual
Location Date/Time | Afr |Site/Lab} pH | (APHA idity | (mg/1 (mg/1 (,mhosl -(ng;l (ng’ 1 c1,
. L=28/717 | (°c) (°c) units) | (FTU) | CaCO,) ! CaCO3) cm) N P) (zg/1)

Senegal R. . T
at Water
Supply Intake | 2671130 | 34 32/20 8.5| 15 10 30 50 69 nil nil
Sedimentation
Tank (before ) ) o
filtratfon) 26/1045 37.51 31/21 7.4 30 15 30 50 89 ° nil - nil
Public Stand- .
pipe (after : - : "
filtration) 26/1115 - --32/20 7.5 10 15 30 50 - 0.05 - ni) - '

d.o. 26/1700 | 37 32.5/25-1 7.5 20 15 30. ] so | 73 __lo.os _0.01 - 5
Privatec louse : = T
Connection 23/2215 - - - - - - - - - - 3.5

d.o. 24/1600 | - - - - - - - - - - 0.05

d.o 26/2215 - - - - - - - - - - 0.0v |

d.o. 2571430 | - - T - - - - - - 0.01

d.o. 26/2100 | - - O PR - - - - - - 0
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form. Only one sample did not exhibit an alkaline pH between

7.9 and 8.7. Manganese and iron were somewhat high, exhibiting
staining potential. Chloride is of minimal importance. Within

the linits of the experimental methods employed, nitrate nitro-

gen and orthophosphate appeared low to average. Daytime dissolve
oxygen values considerably in excess of saturation at various

points aiong the river (Table 5)'indicate'a'fair1y efficient turn
over in production. It is expected that the available nutrients

are recycled into algal mass from the immediately available

organic forms, and most likely the depressed nitrate levels indi-
cate nitrogen to be the limiting factor in river productivity at this
time of year. With the advent of the rainy season, however, increased
river velocity, turbidity, and nutrient load from appreciable manures
deposited on river banks would tend to reduce the importance of this
variable. Fertilizers applied at this time, therefore, would have
little impact on surface water quality.

In general, during the study period pollutional effects of
intensive river use appeared to be localized, with the river
restoring itself to a relatively high physical and chemical qua-
lity in areas between population centers. Under ponded conditions,
however, the river could not be expected to exercise this self-
purification potential: , o

The greatest public health problems associated with river
.. vse would appear to be in the southern area of the project.
along the Faleme River. Here, with a flow inferior to that of ’
the Senegal River, water,quelity was viewed to be comparatively

lower. Existing as a chain of ponds not connected to the
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Senegal at the time of the f£!e2ld investigations, the Faleme showed
increased electroconductivities (90-150 umhos/cm), color,turbidity,
hardness, and alkalinity, although only color and turbidity could be
considered objectionable (Table 3). While iron is indicated to pe
higher than in the Senegal River, manganese measured lowar to the point
nf beine undetectable. WHutrient levels did not differ significantly
from Senegal River samples, but daytime dissolved oxygen mea-
surements were generally lower, In spite of the fact that the
Faleme D.0. levels were predominantly morning values, compared
to primarily afternoon concentrations for the Senegal River,
it appears that some other factor is involved. The data are not
complet2 enough, however, to be conclusive.

The one multi-parsmeter well analysis conducted (wells are
an infrequent source of water in the Bakel ' region) indicates a
significantly poorer quality supply than the Senegal River
(Table 4). Indeed, the water sampled is condered unacceptable
even for irrigation purposes. Altiaough located in an area not
subject to inundation nor a high degree of recharge, this open
well most likely reflects a high degreé of contamination rather
than a low quality groundwater. Such wells are utilized only
when access to the river is somewhat inconvenient (approximately
one km in this case). Yet under these conditions, even borrow
pits serve as sources for all uses except drinking.

Although no microbiological testing was conducted during
the survey, it is most assuredly believed that both the river
‘gnd open hand-dug wells present greater public health problems

from this perspective than from that of physical and chemical
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quality. A truly meaningful description of the hazard would
require an input of resources greater than envisioned under the
scope of the present study.

The quality of the Senegal River would indicate that mini-
mal treatment (disinfection) would suffice for potable supply

during the dry season. Currently, Javel water (liquid bleach)
is added twice daily in batch doses after filtration for disinfection

purposes. This procedure has grave shortcomings. There is also a lack
of free chlorine monitoring in delivered supplies and in the short~
age of chemicals in stock at Bakel. An indicationiof the result-
ing variation in free residual chlorine is given from a time-
sequence of checks on tap water from 23 April through 26 April
(Table 6). The data in Table 6 also suggest that water quality
is not significantly improved by the Bakel treatment system as
currently operated. Under such conditionms, flocculation, sedi-
mentation, and filtration can only be justified during the per-
iod of high turbidity. Even then, the system would requir:
improved operation and maintenance, which cannot be presently‘
assured. Attached algae on the sedimentation‘tanh‘and neir'
were abundant at the time of inspection. BackwaShingiof-the'
sand filter at the stated bimonthly rate is'aisoaa,very cnestion-
able practice. - ,

The experience indicates, therefore, that considering the
water rates associated with the existing system. other water
supply options should be considered in the project area. parti-.

cularly the exploitation of groundwater.
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N. AGRICULTURAL CHEMICALS

‘As far as could be determined, no pesticides are currently applied_

in the Bakel project perimeters. This finding includes HCH, which
was specifically mentioned in the iiebiker environmental assess-
ment as being employed. 3 SALD s officials both at the St. Louis
Headquarters and at Bakel further insist that it is not intended
to use any in the future They stress that the objective of
these perimeters is not the achievement of optimum crop production.
rates but mainly subsistence farming on a relatively small scale..
Thus they are prepared to accept some losses due to crop pests

The fertilizers now employed in the project area (12 of 23
planned sites) are ‘1listed in Table 7, along with the totai amounts.

used during 1976. - NPK 16- 48 0 and KCl are applied as base nu—

trients at rates of 120 kg/ha and lOO kg/ha respectivelyiff;::
(46% ‘N) is utilized as a cover at a dose of 100 kg/hrd i“ti

14~ 7 7 (156 kg/ha) is used only on maize and sorghum qull‘ferwe
ilizers are applied by hand

The Matam perimeters, which are apprOXimately of the same

size as those of Bakel but pursuewhigher production rates, do

use the pesticide Basudin i &gy) It is applied to

the rice fields at thefrate of;20>kg/ha one week after plantingl

and then repeated 2- 3 weeks later_i.Fertilizers used are the

same:as in Bakel.
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PABLE 7. FERTILIZERS APPLIED IN PROJECT AREA, 1976

TYPE AND AMOUNT FERTILIZER (kg)

PERIMETER NPK UREA KCI NPK
16-48-0 (L67N) 14-7-7

Kounghani 2000 ' 2000 2000 500

Golmi . - - - 700

Yafers o] 1300 1600 1000 1850

Aroundou “.] .80 | 90 | 600 26400

Ballou B Y R 450 | 2500 1100
Tuabo “| ase0 | 2000 | 600 -

Manael o] aseo | ase0r |00 700

Yelingara | 0o | 1400 | 500 -

Diawara | deso | 2650 1500 -

Moudery | -1s00 . | 900 | 800 -
Galiade .| osoo. | 600 o | 400 500

Gand¢ 600 150

Bakel 1500 150

12400 8050

. TOTAL S

‘Sm::c,e:'” SAEDieldStation. Bakel
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APPENDIX G
SOCIOLOGICAL CONSIDERATINIIS

l. The Problem

The following are among the major sociological concerns

considered in relation to the environmental health assessment of
the Bakel Project.
‘a. The socio-cult-ural1 patterns which have evolved

around the rlver, viz.,h(il the various ways in which the

SaraPolle of the Bakel area relate to the river, (ii) behavioral

hvgiene and community sanlfaflonz,

impllcatlons for personal

(iil) the qLery whefner the‘lrrlaatlon progect in its proposed

iniflal stages would concelvahlv cﬁange 1n any substan.ial w1ys

those patterns of 1nd1v1dua1 andrcommunlty behav1or to such -an

extent thaf they would;poseyan added he;lth;;ffenvironmental
hazard.

'b If could be demonstrated that 1ncreased food pro--

duction tends to improve the general level of@nutrltlon, whlle
improved and more secure incomes lncrease the villagers'

'capacity to help themselves in improving their health through both
preventive measures such as improved housing and sanitafion, and

remedial measures such as the purchase'of necessary medicines.
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Yet, develooment has another face, namely, the strains
placed on certain segments of the community (often the
wemen 3¢ 4 and hence the children) resulting in adverse
health conditions. Will such negative experiences

take place in Bakel? What can bé done so as to minimize
the probability of their occurrence? Useful suggestions,
though in a different context, are to,be found in Afrique
Mé’dicale.5

C. Any form of "infervenflon," even when sought

,after by the villagers themsel }:would introduce factors

of change ln the communify.if"New" structures are associated

with the irrigaflon pro:ecf, such as a farmer s cooperatlve
.thaf departs from the i'rac':h.i-:l.ona'l hlerarchlcal order

and whlch includes women on lfs membershlp,.and the

4division of agrlculfural 1abor on pr1ncip1es dlfferent

Vto fhe tradlflonal sex-role cafego ,es.. These are

innovations rhaf miaht have”far-reachlnq 1nsf1tufional

fconsequences. How w111 the qarakolle community structure
\reacf to these innovafions? Is there any danger of

serious disorganization? If these structures lead to an
enhanced status for women, will the women be expected to
assume more "aggressive" roles in matters of property and

goods allocation, personal and community sanitation, family

' planning, and the education of the children?



d. If the answer to the . last set of questions
is positive, should health education for community
sanitation, preventive me¢dicine, child health, nufrition6
and self-help in matters of health emphasize the role of
the woman/ and hence aim at educating the women in these
matters? What other indigerous agroups . within the
Sarakolle community (such as traditionally designated
leaders 8+ 9/ 10) shculd be enlisted and trained for community

health education and organization?

2. Sociological Survey

a, Methodology

The survey was based

‘ :two“types of interviews

i) Spontaneous interv1ews‘invoiving no definite set of -
questions
ii Planned intervie s using a questionnaire. All

interviews were conducted verbally and recorded by




1)

Spontaneous

No interview schedule was used for these question-and-answer
interviews. The occasion itself determined the sequemnce of
questions, although the general subject about which information
was to be scught was determined prior to the interview.

Interviewers included:

a)

c)

;’d)
e)

£)
T.anorth and south of Bakel.

h)

5 )

SAED officers, in charge of technical side of the
Dagana Agricultural project--three officers in charge
of cultivation and marketing, and two in charge of water

supply.

Leaders of the village of Gamal, particularly thosa
involved in the Matam project--a large group,but the chief
answered most of the questions on behalf of the others.

Several officers responsible for various parts of the
total agricultural project of the Société d' Aménagemernt
et d' Exploitation des Terres du Delta (SAED). . Their
spokesman, however, was Mr. Newman, who seemed to he
betgir informed and more outspoken than the othes four
or five. :

Three SAED off;éérs, Bakel.

The Bakel Préfet and his deputy.

Various village groﬁpS'ielated to the various.périmeters both

g)f7The leaders of the village of Golmi--the Chief acted as.

spokesman, although other members of the group occasionally
volunteered to add information or clarify a point.

Three religious leaders (marabouts) at Kounghani.

School teachers at Koughani and the medical assistant with
others of the village people at Golmi.

Individual interviews with various specialists in Dakar -
and Bakel. ' .



11) Planned Interviews

A schedule of iaterviews was developed and tested prior to
its use on a random--one out of ten--sample of household
§carréw)heads’and their wives both at Golmi and Kounghani.
ineteen carré heads and their wives participated. The size
of their carrés ranged from 4 to 77 family members with’a
median of 23. Three of the carré heads were not reached.
Aaswers given were usually supplemented, modified,-or assis-
ted by other villagers present at the interview. = The level
of serinusness in providing answers varied from :asual,
ambivalent responses to careful consideration of most questionms.
One of our cases was obviously defiant. The problem of trans-
lating from English to French and to the Sarakolle language
added a dimension of subjectivity. While the whole process
was an approximation of a scientific approach, no such value
is claimed beyond that our findings are based on repetitive
descriptive statements that show a general pattern of social
benavior among the Sarakolle of the Bakel region. '

b. Findings

The following generalizations are inferences from interaction
with the various groups of the Bakel river rerion and their
situation, and the interviews, dialogues, discussions, and obser-
vations over a period of two weeks. '

1) A social life built around the river - True to traditional

. African beliefs, the human ar.d his environment make one ecological
_entity; they beiong to each other. While this is true of the
human, the land, and the animal, it is even more SO of the
Sarakolle people and their river. Social life in its totality
seems built around the river. The regularity of its annual
rise and fall provides life and a threat to life as well. The
people have to guard its banks for fear of floads duriag high
water period. ' A '




Close to the river, the young are born,
baptized, initiated into adulthood, and it provides
the occasion for them to meet, have their youthful |
experiences, get their entertainment und sex education.
Mothers wash their menstrual rags in its water. The
i-g,}a;i,y-s soiled clothes, all other clothes, bedding, hides.
of animals, part of the food they eat are all washed
right in the river. It is there too that they empty
night pots, urinate, float away dead animals, then ‘lrink
of the same water, to be sure, only a few feet away fromv

all that other activity.- Their animals too, - Phare the

,same river. .

The Sarakolle firmly believe that the river is self~
‘cleansing and its water purifies everything else
.Besides, ”it tastes far better," declared the medical

assistant of a village dispensary. Disease has nothing

to do with‘the river,zthey assure you. ’“Disease‘is_

;natural, and‘to.be,expected“.

The river provides fish for. food. It also provides’

- year-round recreation for young and old. It is a social
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location where people gossip, share news, weep over
each other's shoulders, unlcad their emotional strains
and, perhaps, experience some form of therapy.

Life from the womb to the grave is so closely

integrated with the river that separation is likely to

require great concerted effort over a protracted period.

({i) vValue of personal hyglene fairly recoonized,

J
but very litfle awareness of community sanitation

The Islamic religion empha51zes personal hygiene

‘through its elaborate system of daily ablutions for fhe

grown-ups.- Babies and children, too, are reporfed fodﬁ
be bafhed qulfe regularly.. The Sarakolle seem fo take
pride in keepinc fhELI clofhes clean'and:the 1nner walls
vand the floors of fhelr*houses well plastered:. But fhe
refuse goes fo fhe commons or publlc places and bath water
‘:into the narrow s*reefs and back alleys. It should be
noted, however, fhat crude soak-away ditches supposedly to
receive bafh wafer and all kinds of human waste have been
dug next to the outer walls of many houses in the streefs

;orvbacknalleys.l



Animals are butchered, skinned, the meat carved anc
portioned right in the open, unprotected from dirt, sand
drifts, and swarming flies. Care was observed in
locating kitchens but smoke and pet animals in the
ccoking area diminished.the apparent attemnt to be clean.
Regarding sanitation, the villagers have a long wav to go ~f
~ before a barely acceptahle stdndard is achieved. Sanitation
’consciousness might be- viewed as a concomitant of a

further stage of soclo-economic development. o

Regarding disease, wevfound very little“awareness
of causality .i Disease is "natural" the consensus seemed
3to be. If you pressed the question further f”it is~from
;God, we were assured, else a surprised shrug as if it were
iridiculous even to ask the cuestion.' Like the river,
;disease is a given part of the ecological whole.

A slight modification of the above generalization
’is the general recognition of the mosquito as a villain. They

smoke it out, but damp dark inner rooms, sometimes with

uncovered{pots‘left with water in them indefinitely,

» provide,excellent breeding erounds for the mogquito.



Yet there is the continuous search for health.
Perinatal mortality was reported frequently. Several older
people' in both RKounghani and Golmi could not recall how many
children they had lost. 1In two cases, sudden infant |
mortality was reported and both asked, "but vwhy?" The
uillagers do seek protection, a magical form, for them-
selves and their children‘through the purchase of amulets.
With‘prolonged illness they seek help at the dispensary
or, further on, the Bakel hospital. Almost every Head of
Carre we interviewea reported a circumstance that obligated;

someone of his family to seek medical help as far{away~asA

Dakar, almost the only place in Senegal yiufwould hopeyto'

find a measure of professional specialization.

Oral hygiene seems’t"‘be'ohserved by many. The

crushed tip of a tWLg taken,fronwan indigenous tree serves

as a popular form of toothbrush. Humerous cases of what

looked like oeriodoita _ubJe, however, were ohserved

in each of the villages visited.
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Attempts to improve housing conditions through

‘use of concrete rather than mud and wattle plaster over

walls and floors were observed heing done invariably hy
villagers with inproved incomes from labor earnings and
savinge in France. The economic variable, at this stage,
seemed to be associated with travel abroad, hence being
exposed to a technologically more advanced culture, of which
inproved liviné conditions seemed to be a consequence.

This relafienship seemed to hold also in the case of dental
 work exhiblted in gold caps on teeth Whlcb probably carrled .

the added value of a status svmbol.ﬁ

A 1ogical inferencedwvdld'indlcate that improved means

of subsistence through increaseddirriaated perimeters and

'public health.

'A distinctive feature of the "crop producfionAproject

in the Bakel Region of Senegal” is its grass-roots, small
size, self help character. It builds on the initiative,

cooperation, and continued effort of the affected population.
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1i11) Irrigation means ''greater security from diough%s and famines,"
we wege repeatedly told by'villagers who have already had an
experience of irrigation farming such as at Gamal of the Matam
area and the villages near Bakel. Assessing the experience of
two years, a Gamal leader summed it up thus: 'We have worked
much harder, had much more food; we are not less healthj, but
we merely broke even. When asked‘aAbvout vhat needs to be done,
he answered, "More irrigated perimeters, enough land for each

‘family to have a plot to farm."

The Sarakqlle are basically hefdsmen, Their wealtl. is in the
head count of their‘cattle.',Irfigated perimétéﬁéfﬁ@uid?ﬁé
expected to introduce a factor oflchange'iﬁ%tﬁe‘ﬁééﬁs;of sﬁbsis—‘
tence, in available diets;and, most probably, iﬂ B#siéASénSe

of community. From obsgrvations elsewhere in Africa.l}and
tenire tends to individualize people's behavior, and reieasgs

it from commitments of{interdependence to a greatér_mgasure'

of independence in acquiring and acqumuLating‘wééiéh.z'ﬁgnce,

the gradual disappearance of primal systemsﬁbf,dispéréion of

wealth,

- No matter how you earn your wealth, whether through marital:
aliiances, trading of cattle, or even, wages earned in France
as in the case of about one-third of fﬁe Sarakolle adult males);
you are committed to share that wealth, first, with the immediate

tiembers of the extended family, then with "friends' who keep
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pressuring you until you prudgingly give away the last frenc.f
This is especially true of cash, less true of cattle, although .
'butchering cottle for elaborate wedding and other feasts is a
must. Begging, too, is an accepted form of wealth dispersion.

It is not only the poor who beg. Grain supplies follow a dual
system of communal and l1imited individual ownership. Everyone
works on the carré's common field; the produce goes to & common
‘granary. Almost every nuclear family, at the same time, is
'expected to have it's‘own private field. The crop from the pri-
vate plot goes into a private granary. But then the head of theu

- carré has the sole right, once the common granary is, empty; to |

- make the grain in the private stores available for the consumption

of the whole carré .' As would be expected, conflicts do ‘take

place over which "private" granary should be tapped first, even to
the extent of family Spllts A basic principle needs to be
-pointed out in this respect ~ The Sarakolle system strikes a
balance between communality and individuality, between being an

asset and being a liability

fWith agricultural expansion there tends to be a'release of labour
}from communal obligations leading ultimately to individualized
fownership of the means of subsistence. Wealth differential often
:leads to a feudal like system of relations. The nucleus of such
- a system already exists in the hierarchically structured Sarakollt
lfsociety in which there are privileged classes and slaves. It woul

Tﬁynot be surprising if expanded agriculture reinforced the preseat
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system until it places large land holdings into fewer hands,
assigning a larger proportion of the community to serf@om.

We cannot, however, predict with any confidence in what
direction will the Sarakolle society change. All that we know

is that the system has not changed much structurally, even with

~ the continued one-way interaction with the outside world through’

the considerable number of men who work in Europe. They carefully
conform to the obligations of their community once they return
home. The Sarakolle societ§ is far from being an‘empty shell.

It is definitely solid.

“Wéal;h‘differential*entails pr1viiege1diffé:ehtia1; hence,

the‘pfobability of greatér sanitéry and nutritional advantage

iv)

for a few, but comparatively worse conditions for many,

'ﬁgleeg the land-reform gcts of the Senegalese govermment are

cérefully adhered to, and the Proclaimed principles on which

agricultural cooperatives of the SAED ﬁroject of Bakel are
strictly observed. Mass instruction in sanitation and personal
hygiene must accompany'all‘stagés of economdc development.

L

The most noticeable evidence«of'the Solidity of the Sarakolle

- community may be found in the women's year-round schedule of work

The Sociological Survey appended to the Project Paper illustrates

the load of work women carry from infancy into old age. During

the dry season a contrast between males and females is observable
Men waste the days off dozing, chatting, or playing games under .

the shade of trees and man-made covered resting places. Women
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meanwhile slave, carrying water, preparing food, pounding
the grain in wooden mortars, plastering floors and walls as well
as looking sfter their children and husbands. It is , clear
that irrigated perimeters do increase work for women. About as
many women as men were seen preparing land for cultivation. It
has also been reported that the wives of absent husbands take, or
share with other families, plots of land to cultivate. The
Farmers' Cooperatives were reported to have female members on
them, one such cooperative having more women than nen. The clear
demonstrated consequence of irrigation farming means more toil for
women in the fields which might mean an adverse health effect on
their infants. We have: nothing from.the Bakel region to support

such a conclusion. It is only an inference drawvn from elsewhere

in West Africa.

Precautionary measures Wlll have to be taken for the sake of

maternal and child health

‘At this point, educating the villagers in the general benefits

v‘of the equitable distribution:ofpdabor by sex could be ‘undertaken.
;Interest in the hgaithh;f children, to. be equally demonstrated by
‘emen and women, would be‘a good starting point of the discussion.
rAdvancement in this respect will be very slow and no real break-
through should be expected until there are sufficient schools for
the education of all school-age children, both boys and girls.

In the two villages we studied, the lack of teachers and facilitie
was a major reason for less than 20% of all school-age boys being

actually in school. Far less than that was estiuwated of school-a;

girls. In relation to this discussion and all discussions of
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health, sanitation, and hygiene the solution must include

the education of women.

A hopeful observation in this respect is that class-lines

gseem to fade a little within the Farmers' Associations. The
leadership has gone in many cases not to the .recognized heads
of villages but to members of much lower traditional status.
The reason is that the latter most of whom have had an overseas
experience in France, were found more experienced in reading;
writing, accounting and machine operating The knowledoe

related to the new, more-advanced agricultural technology seems

~ to have been an impelling force resulting in the foregoing of

tradition. Yet the Sarakolle community is. far from being on
the verge of a social revolution Only feeble experimentations
with new forms of social relations are taking p1ace.‘ How rapidly

will they spread? We do not know.

geIn order ‘to- estimate the probabilities of social change in the

'lSarakolle society we must first make an assessment of its ‘present
‘structures The Sarakolle are a highly regimented stratified
~peop1e whose various positions in the community have been ascribed

by tradition. Humans are born males and females, nobles and slave

and "nothing could change that," not even accumulated wealth.
While the Sarakolle recognize social practices for the dispersion
of wealth, the practices that accumulated wealth in the hands |
of notables such as the nobles and the marabouts seemed to be

more effective. The notables seem never to lose their advantage.‘
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Adong the factors that give the Sarakolle structure such
solidity is the fact that they (the Sarakolle) continue to
remember that they are themselves immigrants who have a sense

of 'conversion' and mission. Hence, they are a people set-aside,
whose emphasis is on their own rights as well as their own
righteousness. The Sarakolle people are "good-hearted", we were
told; "they extend hospitality to strangers, friends and foes."
fheir living is.a religious duty. Fixed is the place of the
individual which "does change neither ppward nor downward in the

community." Iumpbility_is a~virtue.

Paradoxically, however, many of the Sarakolle we interviewed
expressed a sense of satisfactiot with the one—way traffic of

villagers to France. Thare is general recognition of the bene-

fits. The Sarakolle do not starve?during the years of drought

because of income from overseas relatives Those benefits also
included an exhibition of expensive clothes,lradios bicycles, “
motorcycles, pots, pictures, photographs, and silverware. Some
fvillagers have also recognized the value of mechanical devices

long before SAED appeared on the scene, such as privately owned

pumps for lifting water for gardening and brickmaking purposes.

.On the surface, Farmers Cooperatives which use mechanical devices
L?assisted by -SAED technicians seem as if they are departures from
tradition. Assistance and cooperation in matters of livelihood
and means of production is an innovation. Yet the way a coopera-
'tive is organized very closely follows traditional lines. The

notables '"conceive" of the idea, and like comrades they discuss ;
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it again and again among themselves smoothing out any differences
of opinion until they reach a consensus. Then the whole scheme

is discussed in public. But once consensus is publicly noted,

the leadership is left to those who are better qualified. The

new phenomenon is that technology introduced so far has been
slightly ahead of indigenous capabilities--hence, the need to
forego traditional lines of stratification. We have only to pose
_the Question: is_technology pulling the traditional structures
"apart? Or are those structures,flexible enough to adapt themselve:

to innovations?.'We are‘pursuaded of the latter being the case.

The position with respect to the utilization of foreign expertisc
is a similar one. At one time all foreigners were suspect but
fforeign technicians with SAED have established a place of respect
and trust among the villagers Nevertheless, other strangers ‘
jsuch as the male nurse and school teachers will have to be kept
"outside" of the village perhaps for many years to come. The
difference lies in the fact that the foreigner continues to creat«
a bit of excitement and.curiosity and raises their hopes for
"better things" to come. i In this we. observed the dynamics of a
f:society which is open and closed at the same time. Living on hope
it cautiously allows in a little of the new, but still clings
.fstrongly to its past. This creates strains, perhaps tensions,

to be sure.ybut this is an integral part of the process of

development.
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6. The status of the Sarakolle women should be expected tc change

as a consequence of irrigation farming. Several new factors have
been introduced, all of which embody 5 significant departure from
traditional principles and practices. For instance, women are not
confine§ anymore to growing peanuts and working on the small private
plots. They work side by side with men, as their equals, or the
irrigated perimeters. Moreover, monetary dealings such as paying for‘
téchnical services provided by SAED, gasoline, chemical fertilizer, |
seeds, and the selling of the produce for éash tend to remove the
traditional sanctity attached to gfowing fond for family consumption
about which questions of ownership were not permitted. The end of
season balance-sheet showing credits and debits will sdqner or later
invite queétioning by the female members of the deperéﬁives wﬁo, no
doubt, will claim the right to’deéision-making: VSélfaf, the issue
has not been raised on accounﬁ;of ﬁhe newness'of the'operation and
because the farmers just‘"brékgyevén" at the end ¢f each of the last
two years. Already we haVé.héard;&isgruntled voices. from members of
one of the older perimetefépy}feoﬁié who'hévé‘made a considerably
greater work inbut will n6; remain satisfied for too long with only
the excitement of the}ﬁdtveau venture. Tﬁey will demand sufficient

economic returns to make the investment worth it.

Meanwhile the health of mothers and children may suffer. Prospectivel
the key to the situation is the women who should become the center of

an adult education activity aimed at better hygiene, sanitation, nutri.
tion, maternal and child care, and family planning. Lucrative offers :

should be made to Sarakolle women in school to movilize them for such
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ar important role in the education, not only of mothers and
grandmothers, but alsv a whole generation of younger women who
have been wed at a very early age (14 or 15 years) and left behind

by husbands who had gone seeking their fortune in Europe.

It should be noted, though, that Sarakolle men do not whole-heartedly
endorse a change in the status of women. Of the 19 heads of _q_a_rg_af
we interviewed, almost all gave a non-enthusiastic recognition of
importance of educating young girla. They were split, almost
equally, over the issue of employment of girls that would take them
away to Dakar, or any city for that matter. Almost all of them,
including their ﬁiyes,lwould notvaocept that their daughters choose

" gsaid one. "I must

their marriage partners. 'He has to be Hoslem;
know exactly who‘he is, of what.family, ahd*histcharacter hefore

1 consent to marrying my daughter to him,"‘Said another ~ Most of
_them, though, had a non- qualified "Vo not under any condition would
- my daughter marry someone I did not choose for her Of a11 the
"questions on the schedule of interviews,.those about their daughters

and the future generation elicited most controversy

7. Next to female extension workers and health educators, the
marabouts must be viewed as trusted traditional teachers who alone
next to close kin have access to homes. Their traditionalism is a
characteristic that must be contended with if a number of them were
to be recruited as teachers. A starting point would be their own
self-interest. In the village of Kounghani, younger marabouts seemed
jobless. The income from land, mosque and shrire gifts, charges for

Koranic classes for both young and old, charges for amulets were
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enough some years ago. But they, too, suffer from the population
explosion which increased their number faster than.the economic

"carrying capacity” of marabout villages.

Nevertheless, the marabout are a great social force in

Senegalese society generally, a matter well recognized by the
government. If an approach were to be found by which a few of
their young may be recruited for health teaching, that by itself,

would open doors for a successful adult education campaign.

It should be pointed out that the State Secxétariat de Promotion

Humaine could conceivabiy;bé a possible charnel for health education

at the village level.
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