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I IN'l'RODUC'i'ION 

The following is the final Report of the Tedm which carried 

out an Environmental Assessment of the Bakel Irrigated 

Perimeter Project between April 11 and May 6, 1977. The 

Assessment was undertaken on behalf of the American Public 

Health Association (APHA) in accordance wi~ the terms of its 

contract with the A3ency for International Development (AID), 

Contract No. APHA/AID-AFR-C-1253. 

The Team was comprised as follows: 

Ulric P. Gibson, Ph. D., Enviror1mental Specialist-Team Leader 

Swailen s. Hennein, ?h.D, Sociologist. 

Kevin L. Palmer, M.S., M.P.H., Malariologist. 

Sh~ldon A. Miller, M.H.A., Health Administrator/Planner. 

Frank P. Carro4. M.S., Environmental Health Engineer. 

A. Objectives and Scope of Work 

The Team's Scope of Work as defined by AID is shown 

in Appendix A. As stated therein: 

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 recommended design for 
the incorporation o~ an appropriate health component 
in the project to protect villagers in tha activity 
area from any potential adverse health effects of a 
new water impoundment and provide cost estimates for 
such a prog~am. The EA team should study as many 
possible alternativfSand or internal modifications of 
the project as possible and make recom~endations to 
USAID and the Government ot Senegal (GOS) concerning 
the various options weighed. 
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B. Back9round Inform.::ition 

1. Previous Environmental Examinations 

A preliminary environmental examination was conducted 

during the development of the AID Project
1

Pa.per {PP) 1 and 

forms a part of it. The Executive Committee for Project 

Review (ECPR), however, found· that examination to have 

dealt inadequately wjth the potential negative health 

impacts. 

Subsequently, another environmental assessrnent2 

was 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 immediate negative impact. 

It reconunended free prophylaxis for all residents of the . . 

prujec~ area as the main car.trolling measure. The 

ECPR, however, disapproved df this proposal - see the 

Scope of Work, Appendix .A .. 

That assessment also pointed to much less significant 

pctential impacts of increased schistosorniasis, and ecological 

changes due to the use of fertilizers and pesticides. These, 

it pointed ou~ should not be totally ignored b~t should be 

carefully and regularly assessed in che future. . .., 
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2. Project Description 

A full description of -the Bakel lrrigated Perimeter 

Project, as provided in the AID Project Paper (PP)l, is to be 

found in. Appendix C. It is therefore not intended to repe-=tt 

that description here, bnt to emphasiz12 those aspects of the 

Project that are of particular relevance to this environmental 

assessment. 

The Project is located in the far eastern:region of 

Se'°n{gal around Bakel on the se'nefgal River and the lower 

reaches of its tributary, the Fal~me River. It proposes to 

introduce farmer managed irrigated crop production in an area 
. 

previously characterized by dry land and flood recession 

farming. 

The irrigated perimeters will be worked on a village 

level cooperative basis in 23 villages with a total population 

of about 31,000. The Project is concerned only with the 

first of the proposed three·-phased development which will con­

sist of small perimeters varying in size from 20 to 300 

hectares with most being in the range of 30 to 50 hectares 

each. The total area of the peri.metcrs will Je le96 ha. Small 

pumps of 15 hp and 32 hp and of capacity 150 and 300 m3/hr, 

respectively, will be used to pump water ·mainly from the 

/ d l' " . d f . ( ) Senegal an Fa eme Rivers, an rom marigots swamps in a 

" few cases, for irrigation. 
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The Project will introduce farmers to double 

cropping consisting of a £irst crop of rice during the 

rainy season of JulyioOc~ober followed by a crop of 

maize, sorghum and cowpeas d~ring the dry season of 

November to June. It is also intended to demonstrate 

to the farmers the benefits of irrigated agriculture 

such as protection against periodic droughts. 

" 

This project is not to be confused with the 

larger irrigation development projects planned in relation 

to the construction of 2 major dams on the Benegal River . 

and for which another environmental assessment is in progress. 

The total cost of the Project is estimated at 
' 

$8. 556 million with AID providing _$6. 149 million for 

pumps, equipment etc., and the Government of Senegal 

(GOS) providing the remaining $2.407 million. The 

Project period is planned for FY 1977 through FY 1982. 

The Project has already been in progress with 

the harvesting of the first yearvs crops currently being; 

completed. 
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Visits to the eleven (llj functioning perimeters 

extending from Gande in the North to Ballou jn the South 
• 

have served to emphasize the fol.lowing: 

1. The relatively small scale of the Project. 

2. The relatively small contribution of the 

perimeters to the total flooded areas during the rainy 

s~ason. 

3. That contrary to the claims of the earlier 

Environmental Assessment2 , water applied to the perimeters 

for the dry season crops does not result in sustained 

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

followi~g irrigation. The only bodies of water seen were 

the very insignificant quantities trapped in the distribution 

boxes (area approximately 3m x 2 m) and in some cases 

used for hand application to nearby kit~hen gardens. No 

anopheline breeding was found in the perimeters .and the 

dry season irrigation poses no threat of an increased 

incidence of malaria approaching "a uriiform high rate 

throughout the ye~• as claimed in the earlier assessrnent. 2 

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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TABLE I 

CURRENT STATU"S OF PROJECT DEVTILOPMENT 

: 
POPULATION AREA (ha) . DISTANCE (km} . 

VILLAGES . 
: TOTAL :PREPARED: :PROJECT PLANTED PERIMETER-VILLAGE 

;i'ARMERS ;vrLLAGE ~ (DIKED) : 

: 
BALLOU 515 .1835 25 15 0.25 . . . . .. . 
AROUNDOU 36 951 2 2 0 3.50 . 
YAFERA . 257 996 5 . 5 0.25 . . . . . . 
GOLMY . 150 1617 . 

0 . . •- . . 
KO UN GHAN I 350 1095 15 7 1.50 . . 
BAKEL 326 5500 12 6.5 3.00 

: . . 
TUABOU' 95 . 1067 8 4 1.50 . . . 
MP~AEL 170 970 5 2.5 D.30 

: 
YELINGARA 30 • 538 5 2.4 0 .. 20 . : . 
DIAWARA s1:; 2865 15 6.S 3.50 

MANDERY 80 2104 7 4 .. 5 3.SCJ 
: 

GALADE . 68 . . 574 . . . . 
: 

GAN DE 75 4'•5 5 3.5 0.20 
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C, Team Aci~i vi ties 

The Team was asse~bled in Washington n.c. commencing 

April 6, 1977 fo~ briefings by APHA and AID. 

Three members of the Team (Drs. Gibson and Hennein, 

and Mr. Palmerrtravelled to Dakar on April 11( 1977 

and were followed by the remaining two on April 19, 1977. 

The Team was briefed by the AID Mission, Dakar, 

· ~Zollowing which ·it proceeded on a trip by road to the 

project area. This included visits with the Societe 

d'Amenagement et d'Exploitation du Delta {SAED) and the 

Organisation pour la Mise en Valeur du Fleuva S.enegal 

' {OMVS) Documentation Center in Saint Louis, the irrigated 

perimeters at Dagana and MatC!m, SAED's managemPnt at Bukel, 

all of the eleven (11) functioning perimeters in the project 

area, ancl. Selliny, the southern~most village for which 

a perimeter is pl~nned in the project. 

During the approximately two week period spent in 

Bakel, epidemiological, water quality and sociological 

surveys were carried out. 

Several agencies cooperated in providing the Team 
. 

4' 
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with available information. A list of these agencies 

and the contacts in them are to be found in Appendix B. 

The Team wishes to express its sincerest gratitude to 
. . 

all of its contacts and the agencies they represent. 

In particular the Team wishes to thank Dr. -.·Marc Vincent 

and Mr. Prank Case;?· of AID for ·their yeoman services in 

accompanyin< the Team and provlding excellent translations 

throughout the trip; Mr.. Sy Abdourahmane of SAED for 

similiar services throughout the field trip in Bakel; 

and those village chiefs and officials who greatly 

facilitated our field su~veys. 
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II ENVlRONMENTAL ASSESSMENT 

The environmental assessment of this project has been 

undertaken in three main segments, viz., 

1. A Preliminary Environmental Assessment by the Project 

Development Team. This assessment wLich 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. 

2. An Environmental Assessment £y Dr. John Nebiker aimed 

at correcting the deficiency of the preliminary assess-

ment was then undertaken. The Executive Committee for 

Project Review (ECPR) found the recorrrrnendations of 

this assessment unsatisfactory ana ordered a further 

assessment of the project. 

3. An r:nvironr.nental Assessment and Health Component Desic;n 

wa-s thus undertaken !?.Y_ the: APHA Team. 

' These three assessments are synthesized in logical sequence in 

h . h c -1 t e sections t at LOl ow. Also L1corpora ted are responses by 

AID/SER/Eng. to a number of issues raised by the Soil Conserva-

tion Service and the Departm~~t of Health, Education and 

Welfare. 

A. Preliminary Environmental Assessment - Project Develo1~-
ment Team ~ 

The reduced matrix of numerically rated environmental 

aspects is shown in Table 2. Analysis of the rating 
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matrix indicates the following: 

1. ~esource Linkage: No significant changes are anticipated in 

the total ecosystem .of the Bakel region. The land use pattern 

of the area irrigated will be altered, but the total area 

irrigate.a 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 

development. Most of the lands being proposed for irrigation 

development are presently virgin or devoted to dry land crops of 

largely millet and maize. The PP team observed that only a 

very small portion of the activity was truly virgin land whi9h 

had not been cultivated sometime in th0e past showing natural 

regrowth. 

The present labor force of villagers will not be sigr,ificantly 

altered, as the labor analysis shows that adequate labor is 

available to implement off-season activity as an adjunct to 

• 

traditional cultivation. The villagers reg~rd irrigated culture as 

a supplement to traditional farming, which will continue to remain 

the mainstay agricultural activity. Thus, the population 

distribution 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 initial 

irrigation activity efforts prove successful) there may be 
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population shifts and immigration to support expanded 

irrigation and other related activities. No ne~ villages are 

pr~dicted, 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, the total area affected 

is very small and will not significantly ~ffect 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. In some rice paddy areas 

of Southeast Asia, fish for human consumption are prrpagated · 

in the paddy ponds and add important protein to the diet. This 

practice is unknown in the Senegal River Valley. Since the paddy 

areas in the Bakel region will be permttted to dry up intermittently 

during the growing season, paddy fish culture will not.be feasible. 
' 

Th~ increa~ed produce of rice and maize may generate additional 

transportation requirements. · DurL_g the third year of the activity, 

surpluses of products {rice and maize} may begin to appear and 

will need to be exported to other regions cf 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 

be produced (rice and maize) are readily storable for railroad 

tr~nsport. No great transport constraints are envisaged. Transport 

c.:in qrow gradually to provide the d~mands that m'1y generate from 

~he nctivity. The environmental effects of improved roads, etc: 

will have to be addressed as the roads are developed. 
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The m~rketing train will h~ve to be expanded. During 

the initial phases (2 - 3 years peri~d) produce (rice and 

maize) will be absorbed into the local village markets 

and Bakel. As surpiuses begin to appear, traders will gain 

experience over p-rolonged time as the surpluses will 
• 

generate slowly~and no great constraints are predicted in 

the marketing train and/o! required facilities. No major 

milling facilities are planned under the project, tLere­

fore effects caused by the mill or by-product's are not 

considered. 

2. Physical Aspects: 

SedlIIientation and erosion were considered on the canals 

and drainage. Since ".::he river flow carries a small bed 

load, water borne cediment will be very small and no 

significant problems are anticipated with silt from the 

river water. 'rhe irrigation systems will be served by 

.relatively small capacity pumps ann adequate structural ero­

sion controls are being ~mplaced in the main canals (which 

are relatively small) and in the laterals, so minimal 

erosion is expected in the channel ways. Since pumped water 

is being utilized on ponding rice fields, a relatively low 

runoff waste will be developed and drainage will not be a 

problem. Drainage ways are provided but 'will not be required 

extensively, as the pumps will be shut off during periods 

of non-:~t?·ater 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 rno·st recent alluvium, relatively deep and fertile. 

l'he predominant soil types on the perimeters are 

fonde soi.ls which constitute about 65% percent of the surface 

project arec:.. These soils'hav~ up to a 44 percent clay 

content. They are well aerated with good capiliary action, 

permeability and drainage. They are irrigable and usually 

suitable for wheat, sorghum, peanuts., corn, cowpeas and 

vegetables. About 35 percent Jf the area is of the Faux 

Hollaldes soil type, a medium heavy soil with up to 50 

percent clay content. These soils are irrigable and 

suitable for r~ce, sorghum and other cereal grain crops. 

The soils, since ,they are recent alluvium and not heavily 

stratified are well drained, particularly in the higher lying 
\ 

zones .. No drainage problems are anticipated in the proposed 

irrigation areas. 

On the other hand, the best rice paddy soils are those 

that l1ave or can be developed over an impermeable clay pan 

about 30 - 40 cm below the ground surface that will reach 

the water table, thus providing conditions for efficient 

. 
• 
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water utilization. An impermeable soil layc~r is usually 

accomplished by "puddling" the ·soil or disturbing the soil 

texture until a compact layer is developed producing an 

ideal ri.ce growing ponding water environment. If the area 

is exp~nded greatly, the long term effects on the soils 

of this rice growing cultJre will need to be assessed by an 

irrigation land clasFifier well versed in tropical Yice 

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 w~ll not have a significant overall 

effect on the soil environment. With the project deveiop­

ing slowly, as planned, those effe~~s can be assessed 

before widespread rice development occurs. 

Water withdrawals from the Senegal Kiver are relatively 

insignificant anfr will have ,little effect on River flows due 

to· limited project demands. Water use £or rice will become 

more efficient and reduced as the farmers become auare of the 

r~lation 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. 

Hecause the plan has ~ &eparate 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 ; 

deliver water to the fields. Then they will stop and dry 
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out. In general, the fields will have a dry surtace for a 

period before the next irr,igation is applied. ·The soils have 

excellent moisture retention cha:acteristics so that frequent 

irrigation is not necessary. Even the surface of a rice field 

can be dried \'1.i thout harm to the crop and t.,he cloudy water 

requires lowe~ing of the water surface to allow sun to reach 
' 

the lower stalks during the early stage. Later the deeper roots 

cxtrnd the period before added water is requ~red, also assur~ng 

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 $_uch spots will be 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. 

Howev.er, due to the fact that the villagers and farmers must 

pay for the cost of pumping water, they will. try to reduce 

water wastage. ~·'hus the area of such natural ponds or swamps 

should not be greatly increased. 

It is desirable to emphasize that in this area of single 

village systems, ir~igation canals, etc. will be used . .. 
intermittently, not cons~antly as in larger project areas. 



-17-

Aquatic plant vegetative growth will not be encouraged 

in the rice paqdies. The pondin~ wate~, as it is cesig~ed to 

do, will inhibit much of the weed growth • ·To produce a 
• 

good rice crop the farmers will intensively eliminate all 

undesirable growth. Since water deliverie3 are limited to 
. 

the requi~ernents of the.paddy fields and ~re shut off, there 

will· be little waste water to promote swarnps and wet areas 

adjacent to the irrigated areas. And since the.water deliveries 

will be inte~nittent, those area~ ~d ditches and laterals 

will dry up, thus preventing exec , .... ..i..ve ponding and ur.\l.·an~ed 

aquatic growth. 

The Senegal River water has a very low salt content~ 

and no salt buildup in the paddy areas is predicted. Chemical 

fertilizer use is relatively low (250 kg ha} on rice and will 

have minimal effect on the salt content of the ground~ater, 
. 

Although it is anticipated, due to the high pe:::::nea1.ility of 
.. 

the.soils that a portion at the applied chemical ~er~ilizer 

will be leached into the groundwater reservoirs ar..c will 

find its way back into the river, the build~p of g=ouncwater 

saline conditions will be very slow and will pose no problen 

in the predictable future • 
. 

No imp~ct is anticipated from construction activities. 

The irrigation systems are largely vill~ge hand laSor ccn­

struction facilities and will be relatively ~ery s~all 
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. 
construction fcatur,es.. No m·ajor field construction activities ·.'..I.._ 

are planned. The ?erimeter dikes are also small construction 

facilities and will have low impact. Since the rice cultu~e 

will be practiced during the rainy season, e~cess ponding 

m~y OCCUr inside the dikes, if constructed Oh some peri~eters, 
• 

and a means of draining those.possible ponded areas will be 

.provided. 

Climate will not be discernably affected as the 

total area of the activity is small and scattered. 

3. Socio-cultural Asnects: .· 

As noted above, there will be little population re-

location or resettlement as the activity is ·included into 
. . the existing village s6cial structure. The utilization of 

a single village water system in this proposal is good be-
' . cause it uses an existing social organization and does ~ot • 

'complicate the existing social structure by a new entity. 
/ 

The responsibility and_authority iemain within the village. 

The suggested size of the perimeters permits this type of 

irrigation sys~2m. 

Population growth may occur in the long run if the 
. 

activity grows to massive proportions,· but the growth if any, 

as a result of th~ activity will be ver~}low and proble~s 

if any develop, can be resolved within t~e nc::::-:;;al village st~uc 
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Aesthetically, the general environment will be improved 

by the presence of green growing fields of rice during the 

season in an otherwise very drab-appearing environtrent. 

4. Public Health Aspects: 

The population growth will not be accelerated signifi-

cantly above normal growth due to the activity; therefore 

hea:U:h. and disease aspects will be aggravated very little beyond 

that already existing. 
.. 

Disease vector mosquitoes may be increased due to prolonged 

ponding of water ii1 the paddies. But since the water will. be 

delivered intermittently and the paddy fields will be permitted 

to <lry out occasionally, the vector proclucing environment will 

be disturbed and it is anticipated this will be no greater pro-

blem than now exists in the area. S.imilarly bilharziasis 

(schistosomiasis) may increase to a 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 activity, it would have 

minimal effect on the total occurence of the disease. 

Pesticide/herbicide usage will be very limited in the 

initial stages of the activity. However when the activity 

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 

Sen~gal River and some shallow village wells. The activity may 

augment the groundwater su~~ly in the upper acquifers. The 
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water thus added is as good in quality as that now utilized by 

the villager~ and will not significantly alter the health 

haza;cd. 

Increased food storage requirements as a result of the 

activity will generate an increased rat and rodent porulation. 

The villfigers now store the crop in elevated bins on stilts= 
0 

and frequently install "rat shi~lds" on the· stilts -co prevent 

invasion of rats and rodents into the stored crop. Iraproved 

storage facilities and ra.t prevention will ne'=d to be developed 

over time and the problem will be appropriately· resolved by 

the villagers. 

5. Revi:-·w by the Project Committee 

In a memoranJum dated October 26, 1976, to the Africa 

Executive Cormnittee for Project Review,. Dr. John lvithers, AFR/ 

DR reported on the findings of the second review of the project 

as follows: 

Th2 project committeP revi"'.wed 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 c£ the 
few remaining issues detailed t.elow. The primary pend­
ing issue relates to environmental health: ... 

Enviror..nental He.al th ..,,. 

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

Discussion: The health problem relates primarfly 
to the increased expo~ure of the target population 
to ponded water resulting from the_irrigati~n measures 
to be implemented. (The absolute increase in stagnant 
water will be relatively minor coropared to quantities 
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already in existence in the region. In afdition, 
there will be greater use of pesticides aud herbicid~s, 
as well as incr~ased food storage over the life of • 
the project. 

In view of the fact that this ·wil 1 be one of the 
first projects of ~h~ irrigated perimeter type in the 
Sahel and will probably be looked to as something 
of a mo<lel, and due to increasing exposure o± AID 
projects to public scrutiny in the environmei. ..... _tal area,• 
it was felt that f-urther examination of the potent:ial 
problem should be carried out prior to final project 
approval. It is also necessary to determine who will Le resr 
ponsible for monitoring, control and action if an 
environrnental factor becomes a problem. 

F0rtunatel-y, it was possible to immediately iden-
1:ify a highly qualified expert through the AFR/DR 
conti·act i:~1ith the American Pu.blic Health Association, 
John Nebiker, who left for twD ·weeks in. Senegal on 
October 21. We should have his findings prjor to 
finalization of the action memorandum requesL.i..115 ~he · 
project approval from the Administrator. It is not 
expected that any ne\. elements will be uncovered which 
would require a further delay in ~Jroject execution. 

· Re·canirrfendation: That the ECPR recommend approval 
of the project pending basically positive findings 
from the envi:<:onmental examination in progress, the 
report of which may be added to the PP as an annex. 
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 ..:..e­
examined by the projact committee.) 

B. Environmental· Asses·snient by John Nebiker 

1. Introduction 

a. ~reject Description 

The BakelCrop Production is located in eastern Senegal, _ 

along a 15 mile stretch of the western bank of the Senegal River 

near the tovm of Bakel. As planned, the project will provide for . .-

development of irrigated cultivation through the construction of 

small flood-control dikes and canals, the emplacement of diesel 

powered pumps and pipe, and the clearing and tilling of land. 
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Two annual crops are envisioned: rice, followed primarily by 

corn or millet. A total of 1900 hectares is included in this 

project stag0 1 although later Rtages rnav encompass much 

more, particularly if the Senegal River is controlled by pro­

posed damn upstream and downatrearn of Bakel. 

The purpose of the Bakel Crop Production proj~ct iffi to intro-

duce irrigated farming tP the area 1 or. a gradual level in accor-

dance with the technical and 'socio-economic capabilities of the 

a.rea. Crop production from irrigation is to combat malnutrition 

in the area, although it is expected that eventually surplus 

crops will b~ 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 o.reas developed by SAED (the Senegalese agricul-

tural extension aget;lcy operating in the area) and CIDR, a Paris­

based non-profit international service organization. USAIL 

financial assistance is provided to strengthen and accelerate 

SAED-CIDK 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 ?repared 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, yea:.~round 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 Methodolog~ 

Concern that the project may create unfavorable environ­

mental impacts, particularly in the sphere of public health, has 

resulted in the writerts assignment to assess environmental 

impacts o'.f the project. Many of the possible impacts have been 

reviewed in the Project Paper and were therefore not addressed 

in depth here. Public health aspects were studied through lit­

erature reviews, interviews, and three-day field visit including 

air and boat reconnaissance. All eleven irrigation fields at 

present in operation were visited and the proposed sites of the 

irrigated perimeters studied. Four (iispensaries and the Bakel 

health center.were also yisited 1 and those in charge were inte:c­

·viewed. 

In the analysis that follows, repetition of the Project Paper 

is avoided as much as possible. 

2. Analysis of lmpacts 

a. Land-use 

The 23 villages in the project area housing some 25,000 peo­

ple 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 fishing, some recre­

ation, navigation and livestock watering. Along the banks, reces­

sion agriculture provides much of the vegetables eaten locally. 
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Hakel, with a population of 6500, differs from the villages 

primar~ly 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 (marigots). 

This land is dry farmed in patches, with the remainder grass-
• 

lands interspersed with acacia and other trees and bushes which 

are used extensively for fuel and construction (bush fencing, 

for ezar1.ple) . 

The 1900 hectares of irrigation of the Bakel Crop Productio:1 

project w:Lll primarily utilize lands dry-farmed now or in the 

recent past. In comparision to the total flood plain and adja-

cent ar~as, the extent of the irrigated areas will not signifi-

cantly affect land-use, although obviously as mo~e :rrigation 

projects are added, the impacts wiil become more noticeable. 

Perhaps most affected would be herdsmen who would find progres, 

nively more difficulty in routing the herds of cattle, sheep and 

goatp through the area or to water. Bakel is a major transit 

' 
point for cattle moving southward to railheads. 

In time it may be expect·ed that improved roads and other 

developments together with population increases will intensify 

land uses to the extent of creating new villages, or at least, 

~ew housing areas, away fron the river and possibly within the 
;<'.<: 

irrigated perimeters where water could be ma.de· available year 

round. Present local attitudes are probably adverse to sue~ 

development outside the village. This is a good attitude, for the 

irrigated perimeters should be free of settlement and th~ attend­

ent problems or waste disposal within,as much as posmible. 
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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 analy~ed for land-use impa~~~ as details become available. 

b. Water Resources 

The project impacts on water resources have been analyzed 

in the Project Paper, parti.c~larly as regards hydrology. Unfor­

tunately, as with so many aspects of the Senegal R_iver and its 

proposed projects, little data exiqt which can be analyzed. And 

what data a, exist are frequently teI"lporally or spatially irrel­

evant to the question at hand. 

· An example of this difficulty is sho\m bf the Project Paper 

(Annex G, hydrology report) wherein low flows were analyzed to 

determine availability of irrigation water in the dry months <'L 

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 anallfsis 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 shoaJ.s 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 release<l as 
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pumping of the rive:." pools lowers the water elevation. \\n1e.t 

is meant is that river water, algae-infested and undoubtedly 

seriously polluted in l0w fLOW, will be more so in the future, 

due to irrigation withdrawals which will leave less water behind 

for diluting the effects of washing, bathing 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 exclusively subterranean, and 

possibly directed awa:y from the river toward marigots. Some 

concern 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 degradc:d with distance downstrea:,1 and in future 

years, but perhaps before a serious level is reached the upstream 

Manantali Dam will be completed, thus providing low flows of 

both higher quantity and quality. 

c. Biology 

The general appearance of t4e vegetative cover in the pro­

ject area has been that it has been overtaxed, parti~ularly by 

overgrazing. Significant wildlife species were not observed. 

The writer was told that some lions and anteJ~pes 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. 
.,. 

A few marsh areas exist at the low points ~£ marigots and 

other depressions, but most low areas dry out Juring the year and 

do not provide a true marsh environment. North of Bakel the 

writer observed two irrigation pumps WLthdrawing waters from the 



-27-

local marigot. It was said that the marigot is an important 

source of fish. It is clearly hea~ily fertilized by large herds 

of livestock watering there. 

The Senegal River itself, due to the steepne~s of its banks, 

has little marsh-type vegetation. As with rnarigot 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 sprj_ng when the river is smallest. Four methods 
.. 

to catch fish were observed: 1) traps, 2) line ard hooks, 

3) thrmm nets, and 4) seining. 

The Bakel Crop Production project will inflt1.ence water re-

sources as indicated in che previous section, and accordingly 

some impact on aquatic biota may be expected. Increased nutrient 

loads will increase algae and olanktcn 2:rowth, hut probably not 

measurably due to the already heavy fertilization from livestock . 
. 

Fish could be adversely affect'ed by pesticides particularly in 

those marigots to which irrigateq fields may drain and wher·ein 

the pesticide concentration would increase through evaporation. 

During the writer's visit, no snails were found, and local 

people claimed that snails were rarely found. Snails, of the 

family Bulinus are the intermediate hosts of schistosomiasis. 

Possibly the lack of snails is due the infrequency of marshes in 

the region. More 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 rm. v flee 

in time of flood. It is thus possible that heavy concentr ... -

tions of pests will congregate ~ncluding various rodents (ger-

bils, rats, etc. ), and insects. Convers~ly, during the dry 

season these pests will be attracted to the irrigated fields, 

as will birds. Rodent, insect and bird infestation of crops 

have been projected in the Project Paper at 1~%, which is only 

possible \?ith extensive bird ~basing and use of pesticides. 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 257) purity. This is a persistent 

pesticide and reportedly prohibited for use in France where it is 

manufactured. 

The biology of the project area, in g~neral, is subject to 

severe stresses from the amplitudes of natural phenomena: drought, 

floods, temperature, etc., and thus the Bakel irrigated perimeters 

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. 

B. SoLial, Cultural and Economic Considerations 

The sociology and culture of the project.area has been the 

subject of a special study under AID and annexed to the Project 

Paper. ~conumic analyses of the project are integrated into 

most of the Project Paper as well. In the interests of b~:-.evity 

only a few connnents 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 t0 human marauders and disease vectors 

alike have created a fatalistic society of delicate self-reli­

ance to which changes must l-~e 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. Another foundation 

of the project are vi_llage cooperatives, volunta.~y groupings of 

neighbors and familif~s who will develop, operate and farm the 

irrigated fields. Cooperation is an essential feature of most 

societies living under difficult circumstances. 

The project, if successful, will undoubt~dly improve local 

nutrition, and eventually provide excess grain for sale elsewhere, 

leading to a possibility of .higher standard of living for the 

people, reversing a disturbing trend of the recent years of the 

Sahelian drought. Qbviously a rise in the standard cf living is 

an impact, the extent and quality of which 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 able-bodied emigrate to France remitting a substan­

tial part of their earnings back to their families. These funds 

are seen to be applied in many ways, including improved housing, 

substantial mosques, better clothing and i~nplements, etc. rt 

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 consciousness existed amongst villagers or the populace 

of Bakel. An m·:rareness of curative medicine was slightly more 

evident as visits to four local dispensaries indicated. In fact 

one, in Balou, was said to be built by local volunteer funds. 

These dispensaries, operated by e~ployees of the Ministry of 

Public Health, dispense few drugs. Their staff all stressed 

the lack ·Of interest in preventive public health measures as 

well as the present inability of many families to pay for medi­

cines, many of which are sold at 1000 to 2000 CFA(.approximately 

$4 to $8). The dispensers t~1emselves demonstrated the problem 

of sanitation attitudes in the filthy conditions which they tel-

erated within their dispensaries. 

Overall, the project should improve the. ability of local 

families to pay for medicine. It may be hoped that eventually 

through education a desire to improve sanitation significantly 

will result. It is truly doubtful that any impoverished society 
. 

can improve its sanitation without conr.l.1mmitant improvements 

in education and standard of living. 

e. Public Health 

A wide range of diseases is found in the S~n~gal River Valley 

accor~ing to a variety of reports. Discussions with the Bakel 

health center director and others indicated that only some of 

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, y;rhich may be actually.tuberculosis. As is to 

be expe_cted, other diseases mentioned incl11ded 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 t~e age of four. l~lnutrition is 

certainly a causative factor although malaria or other diseases 

are generally blamed. 

Malaria in the area, almost exclusively of the f alciparum 

variety, is a major obstacle to the modern development of Bakel 

and muc.:L of the S~nclgal River Valley. As of now the incidence 

rates are highest in the rainy season, June to September, and 

are low in the. rcr::J:. .icl?-r of the year, due to the drying out of 

breeding grounds for the anopheles mosquito. Some marigots 

retain water year rQund, but presumably surface disturbance by 

man a.nd cattle create less than fui.ly favorable conditions for 
. 

the mosquito. The same is true for the river. During his visit 

to the area in late October, the writer noted few mosquitos, but 

of the five identified, two were anupheline. 

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 significan~ 

additional disability if not death. 

The irrigated fields need not be perpetually inundated, 
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thereby providing breeding grounds. Nonetheless only 8-10 days 

are required for a ~osquito life cycle in warm water, and it 

was apparent by the writer's field visit that periods of conti-

nuous inundation in excess of this were frequent in many ditches, 

low spots and in some patches as vrnll. 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 fcund in Section 3.2. 

Irrigation also threatens to increase schistosomiasis from' 

its present reported low incidence to possibly an endemic level 

found in many irrigation projects elsewhere in Africa. Certainly 

a reported infection rate of over 40% 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 RivE.c and a few marigcts 

duri~g the dry season hinders spread of schistosomiasis. In 

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 creation of a fl.Our-

ishing snail colony capable of transmitting schistosomiasis 

requires 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 j_f 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 flO'w regimes favoring 

the breeding of the vector
7
similium flies. The writer did not 

observe such turbulence in present projects in the nakel area 

except at the pipe discharges. Under full development of 1,900 

hectares some 70 pumps may create like points of turbulence. 

Yet it must be said that the project inte11t~ is that the pumps 

operate only during. the day, aµd nf course, the irrigated areas 

are not a continuous entity along the river. Concern is warran­

ted through :;i.n eventual spread of the disease as it is present 

upstream of Bakel along both the Faleme and Senegal Rivers. 

The human form of trypanosomiasis is carried by the tsetse 

fly which favors vegetation on banks and flood pl_~ins of rivers 

and streams. As it is not now reported in the area, there is 

little basis to fear its immediate spread: moist areas in the 

irrigated lands will not be shaded by trees or bushes initially. 

It might be mentioned that bovine and equine trypanosomiascs are 

in areas not too distant from Bakel, such as upstre~m in Kayes, 

Mali. The large and extensive cattle migration in this part of 
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Africa can spread the animal forms of trypanosomiasis quickly 

as opposed to the possible rate of spread of the human form. 

The other diseases reported in the Bakel area are primarily 

related to sanitation (drinking water, excreta disposal) and are 

not related to irrigation projects d~~ectly. It has been previ-
• 

ously shown in Section 2. 2 that the "t'ater demands of the irriga-

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 
. 

:.:o nind. It may also be noted that the annual e:.ctendcd dessica··· 

tion of the soil is inimical to the spread of many helminthal 

infections, but that irrigation wii'l enhance the possibilities 

for year-round soil contamination. 

In sum,. the threats on public health from irrigation are 

many-, but those specifically posed by the limited extent and com­

plexity of the Bakel Crop Production project are few. Of these 

few, the increased period of high malaria incidence is the most 

serious and immediate. Others, particularly schistosomiasis, may 

not be ignored, but should be carefully and regularly assessed 

under future basinwide and local environmental/public hcci.lth 

studies. 

3. ~roject Evaluation 

a. Alternci.tives 

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 Environm-.=ntal Procedures of A.I.D. and the 

U.S. National Environmental Policy Act of 1969. 

- No action ~lternative: This alternative would represent a basic 

continuation of present agriculture in the Rakel area, without 

external funds or technical assistance to promulgate irrigation 

systems. 

- Integrated Development Alternative: This alternative woulJ ini-

tiate the Bakel Crop Production project simultaneously with a 

comprehensive development scheme including public heal th improve·-

rnents, education, transpcrtation, etc. 

- Improved Agriculture Alternativ~~: With this all.ernative external 

funding and technical assistance would be used to improve P?'.'e­

sent agrL..:ultural practices through introduction of fertilizer, 

improved se~d, etc. 

- Advanced Agriculture Alternative: This would be a Cdpital inten-
. 

sive irrigation system emphasizing mechanization to reduce health 

problems. 

This list of alternatives is not mutually inclusive nor 

individually exclusive. 

Briefly the No Action Alternative has been dismissed as 

unresponsive to local or Senegalese national needs, which are to 

improve nutrition and reduce reliance on i111port of ¥ice and other 

grains. It is to be recognized 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 

~riori. However, delays in implementing irrigation to coin­

cide with future developments in other sectors is thought 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 basin.wide devel0pment plann:;_ng. 

Also it is believed that an urgency for implementation of irri-

gation to meet present shortages exists. 

The Improved Aericulture Alternative is in fact a variant 

of the Bakel Crop Production project in that rice is pres ntly 

growc in limited areas. The project purpose is in part to re-

duce the undependahility of present rice farming due to drou[;hts. 

Present recession farming, is also relateC. ,to proposed irrigation 

farming (second croJ?). In general it iE felt that farmers will 

not invest in improved techniques unless crop dependance on wea­

ther variations can be reduced to' predictable dimensions through 

irrigation. 

Lastly, the Advanced Agriculture Alternative would introduce 

sophisticated irrigation agriculture to the region to maximize 

economic return through .high yields with intensive application 

of fertilizer and pesticides on lands irrigated by possibly 

sprinklers. Studies for such alternatives elsewhere in the. .. 
s:negal River Basin have been undertaken and have heen reportedly 

rejected by the Senegal government as being _too sophisticated 

and demanding of specialized agriculturists. An advantage of 

minimizing certain water transmitted diseases by sprinkler irri-
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gation may be o~viated by the negatiye 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 nf the Bak.el Crop Production project, 

as well as measures to incr0nse positive impacts. 

The_ major negative impact idei1tified by the writer is the 

extension of the annual period of high malarial iriciclence. There 

are several mitigating measures possible, including; residual 

spraying (room walls, etc.), larviciding, the rapid variation 

in watE: application, elimination of stagnant pools by filling 

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

appears, malaria elimination in Africa is impossible, and cer-

tainly the Hakel area is not an exception, and therefore prophy-

laxis will be needep. indefinitely. Certainly, mosquito control 

measures should not be ignored, bLt their effectiveness should 

not be overstressed as they will 'inevitably he carried incom-

pletely as described in 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 

impacts. 

Similarly, schistosomiasis can only be controlled by a~var­

iety of measures applied regularly and concurrently. These mea­

sures include avoidance of human-water contact, prevention of 

human excretion into water, destruction of snails 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) ~he irrigated fields and adj~cent 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 can&ls and provide 

privacy to encourage defecation and urination. 

2) dwellings should be kept distant £rum the irrigated 

fields. Such a policy x2d...ices 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 avoid flood dan-

gers less Likely to occur near higher established vil-

lages. . 
Any· overall improvements in sanitation will tend to mitigate 

the undesirable impact of reduced water availability and hence 

reduced water quality in the river due to irrigation. A dra-

matic improvement would be the installation of wells to provide 

higher quality water. Certainly a protected well supply for the 

Bakel village system would be beneficial, although the need does 

not seem to be clearly dictated as a mitigating measure fot im­

pacts of irrigation on water supply. In villages, well supplies 

would probably offer little 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 pr0tect 

the health of those applying the pesticides as well as the general 

pu"l-.lic and the envi:::-onment. Record ke.eping, proper storage, cor-· 

trolled supply and other measures are needed. 

c. Replicability 

It has been stressed that the Bakel Crop Production ~roject 

in relation to the population involved and rhe large land areas 

wauld have chiefly minor impacts except in the public health 

sphere. However, it does not follow that ~~l:c project may be 

enl~rged manifold or that it may be duplicated elseuhere without 

significan· impacts of the types previously described or of addi­

tional ones. 

Each irrigated field both reduces dm.vnstream flow and de­

grades water q~~lity. Each field reduces the availability of 

land for grazing and for wood gathering, for example. Clearly, 

indiscriminate replication of small irrigated projects such as 

this in the Senegal River Valley can be synergistic with far 

more serious environmental impacts 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, for examnle). The limit of replicabtlity 

can thus not be evaluated. 
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d. Irreversible Commitment 

The minimal irreversible cnnnnitrnent of ref.ources _in this 

project is certainly one cf its most attractive features. Were 

the project to be aba::doned after initiation one would find few 

immovable ~tructures or permanent land commitments that would 
• 

prevent future prod~ctive use of resources. The irrigated lands 

could be readily returned to dry farming and pumps and pipe 

could be. relocated elsewhere. 

Trees, due to their slow growth rate in this ~ry region, 

can be considered an irrevocable loss during the lifetime of the 

local residents. The effects of diking may also be considered 

semi-pe::manent, but eventually dikes will be breached by animals", man 

and erosion. Hydrologic studies ~n the Project Paper indicate 

that the dikes would not affect flood he:i_ghts due to the limi-

ted area of land protected in co!l'.parison to the total flood 

plain area. 

e. Countervalent Benefits 

The countervalent benefits v,;hich are believed to outweigh 

ner;ative Project impacts by a considerable margin if mitigating 

measures are instituded
7

may be summarized as follows: 

1) i~provement in local diet and attendant reduction in 

mortality and morbidity ~ates, possibly particularly 

among infants. 

2) improvement in L~e local standard of living, critjcal 

to education, sanitation and other improvements of 

life. 

3) introductio~ of assimilable technology fulfilling 



psychological desires of influential younger residents 

for improvement and changes. This could be parti­

larly important :tf villagers now ·working in France 

were sent home. 

It-) eventual reduction in import needs of Senegal for 

grain. 

5) encouragement to the establishment of infrastructure 

such as irnprcvez.l transportation. 

6) provision of training opportunities for SAED staff 

for use elsewhere. 

7) opportunities for detailed analysis of the feasibi­

lity of small-~cale irrigation projects in the 

Senegal River Valley. 

4. Reco~mendations 

a. Project Hodifications 

Af tcr 'deliberation with national, CIDR and USAID officials, 

it was deemed both essential and implementable that the Bakel 

Crop Production project should provide free malaria prophylaxis 

to all residents of the project area, the distribution of which 

should begin at the beginning of pro_i ec t imp ler;1en ta tion. 

Details must remain to be ·.-mrked, but is believed that the 

distribution shouJ.d be through SAED and the village cooperatives 

The suspicion of some villagers to pills, particularly of a pre­

ventive type, can only be overcome with the influebce of those 

influential elders and others (including SAED cadres) who are 

for the most part to be involved heavily in the irrigation 
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projects themselves. Local dispensers lack the influences. 

They are also immobile, remainj_ng mainly in the dispensaries. 

Successful mass prophylaxis requires a 1'.!anagernent/distribution/ 

accountability structure which only the cooue~atives will pos-

sess. 

It may be thought that dependency of malaria control on pro-

phylaxis is dangerous. But all control alteruatives described 

in Section 3. 2 are potentially somewhat dangerous or a:>:e pro­

bably ineffective. The dangers of prophylaxis, of course, a~e 

overdoses and the prevention of acquiring natural resistance to 

malaria among villagers. \'Ji th the latter, it may be feared that 

a cessation of prophylaxis leaves the individual defensel...;ss. 

Such specious argumentation would lead one to recommend af;ainst 

public health and other interventions in r.;eneral. A more realis-

tic objection is the probability that pro11hylaxis may lead to 

neglect of other malaria cont~ol measures. 

-The need for free prophylaxis is clear, recognizing the 
. 

poverty of the area, but eventually the farmers cooperatives 

should provide for the purchase of prophylaxis. This is justi-

fied as an irrigation operati~g·cost as prophylaxis can be said 

to be necessitated by the irrigation project. It may be hoped 

that prophylaxis will also improve efficiency. 

Other project modifications would center on assuring that 

the importance of sanitri.ti on and vector control be taught ho th 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 services which could be 

made available from health projects of A.I.D., for example. 

b. Future Studies 

The lack of public health data and other information for th 

Bakel area must be alleviated if the project and its impacts can 

be intelligently assessed. At a rninir.mm it is recommended that 

an entomologist and a public health specialist/physician should 

be included in the annual project evaluation teams. Also all 

progress reports prepared for the project: should specifically 

include~- inforrna tion on pub lie heal th such as number of prophy-

laxis issued, quantity and type of pesticides applied, etc. 

It must be stressed that a major value of the project is 

in the opportunity to learn. CertainJy the large environmental 

study funded by A.I.D of the enttre Senegal River Valley will 

benefit from any data and the experieLlce of the Bak~l prcject. 

5. Revie1.v· by Africa Executive Cor.nnittee for Project Review 

Th.e Nebiker assessment was among the matters reviewed by . 
the Executive Corrrrnittee on Project Review at their meeting of 

Novenber 9, 1976. Their findings as reported in a telegram 

(State 28u8P8) of Novenber 16,1976, from the Secretary of State, 

Wash. D.C., to the Regional Development Officer, Dakar, were 

as follows: 

Subject: Bakel Irrigated ?erimeters, ECPR Review _. 

Ref: (a) State 257903, (b) Dakar 7139, (c) Daka~ 7200 

1. ECPR revie1.v held Nov 9 accepted project committee 
reconnnenclations on all issues except following: 



A. Environmental health: ECPR was satisfied with 
Nebiker's findinz,s in terms of problem defin:tt:ion. 
Not persuaded, howEver, that prophyla~is distribution 
and education progr2n proposal are only possible 
response to potential increased health hnzard, 
especially malaria. Additional study proposal now 
being prepared by AFR/DR/H which will further analyze 
problem and protective measure recommendations re 
project per se and replic2bility. Study proposal must 
at a minimum be cleared by AA as adequate prior to 
project authorization. 

c. Environmental Issues on the Project Review Paper 

Following the circulation of the Project: Review Paper 

durine February 1977, a number of environmental issues \·Jere 

raised by the Soil Conservation Service and the Department of 

lleal th, Education and lvelfar:. . 
. 

The issues pertaining to public health are dealt with in 

the assessment by the API~ Team (See Section II D). The 

following re~lies to the re~aininz issues have been supplied 

by Ms. C. Palesh, AID/SEP\./ENGR partly in a memorandum to i'·Ir. 

John Heard, AFR/DR/SFWAP dated May 25, 1977 and partly "':Jy verbal 

c01mnunicatior_ on June 7, 1977'. 

1. Issues of the Soil Conservation Service 

Mr. Roy H. Gray, Acting Assistant Administrator, SoiL 

Conservation Service, in a letter to Mr. d.lbert C. Printz, Jr., 

Environmental Coordinator, AID, raised the following issues: 

a. He feel that the review would be improved if a discussion 
i;1ere includetl to ou~line how the dikes and irrigation canals 
would be repairec1 if dariaged by a flood. Subsistence f arr:.ers 
such as these rniGht be reluctant to expend the ti~e and labor 
to repair these structures if they were daDa~ed by a flood 
soon after initiation of the project. 
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b. The dis~11ssion of drainage durinr; a flood mir;ht 
consider poss~ble additional water from flood activated 
springs within the perimeter. If there are no sandy 
strata underground this would not be a problem. 

c. Additional consideration should be given to the fact 
that the planned pumping capacity is equal to 80% of the 
average flow in April for 10% of the years. This would 
be a major alteration of the aquatic habitat. 

The replies are as f~llows: 

a. Only negligible dama~e 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. lJl1en this occurs water usually remains 
ponded in areas of the river with no surface inflows or 
outflo~s from these ponds. This condition exists upstream 
of the Boghe area ~here 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 :-o 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 projectt 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 movemenr 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 
purnpinr;7 assuming that other demands for water upstream of 
the project are minimal. In turn a shortage of water may 
~ean a reduction in irrigation of Bakel crops toward the 
end o~ the season, therefore resulting in reduced yields. 
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However, as the Senegal River Basin r1P.velops (increasing) 
the demand for water, storage faciliti~s 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 naturallv. The Bakel project would speed the 
process on rare occasions. 

, 2. Issues of the De1)artnent of Health, Education, and Heifar2 

Mr. Charles Custard, Director, Office of Environmental 

Affairs, Department of Health, Education, and Welfare (DREW) 

in a letter dated April 5, 1977 to rtr. Prinz, Jr., submitted the 

following issues among others raised by Hr. Boris J. Asheroff, 

Director, ·Office of Environmental Affairs/DREW in a memorandum 

of March 30, 1977: 

These projects seldom take into account possible occupa­
tional health problems. Will the heavy equipment be operated 
by local peoples? Will training ~nd safety precautions be 
acequate? Will new technology--e.g., operating the diesel 
pmvered pumps--introQ.uce hazards not present in existing 
::i.gricultural 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 Soc_i6__tf_~.('gnenng~rn~_nt __ gj: __ <,i_'ExploitQ.J:_i.:on 
du Delta (SAED) who ar~ trained and have considerable experienc1 
in handling such equipment on the larger irriBation projects 
in the Senegal River basin. SAED's personnel have also 
t~ained and supervised local farmers in the operation and 
maintenance of the small diesel pumps already being success­
fully used in the eleven (11) operating perimeters. 

D. Environmental Assessment by APHA Team .. 
This assessment has been undertaken in accordance 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 supporting data of this assessment and the 
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remaining requirements of the Scope of W':>rk 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, fertilizers. 

1. Water Related Diseases 

The disease situation in the project area has ~een discussed 

in Appendix E. The findings confirm that, as far c.s potential 

adverse heal th impacts of the project are concern,~d, considera-

tion need only be given to malaria and schistosomiasis. 

a. Malaria 

The w..ajor premise of concern of Dr. Nebiker in his 

assessment is to be found in his statement: 

"Clearly the addition of irrigated lands to the Bak.el 
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 ... II 

i) Observations during this dry season and discussions with 

SAED officials have proven this statement to be without validity. 

Any pondin3 of water in the perimeters following the irri8ation 

of the dry season croos 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 majority of time during the dry 

season. The 4 to 7 day interval of JOnde<l•water required for 

the complete cycle of mosquito development is not attained. 

ii) Spot checks made. in a nu~ilier of perimeters and repeated 

intensive search in one perimeter have faile:d to produce a 

single anopheline larva. 

iii) The extent of ponded water in these small 

perirncters durin3 the rainy season \·;rill be minimal in compari-

son with the e1'.isting sum total of naturally occurring bodies 

of stanc~ing water, particularly in tl.1e marigots. As stressed 

in the Project Paper: 

The types of irrigation facilities being planned would 
not cause. Emch area to be continuosly ,,:et for long periods. 
Because the plan has a separate system for each village, 
the pumping of ·water wili. be intermitteu.t. The pumps will 
be run and the canals £illed only for so long as needed to deli 

ver water to 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 irrisation is applied. The soils have 
excellent moisture retention characteristics so that frequent 
irrigation is not necessary. Even the surface of a rice 
field can · e dried wj.thout har1n 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. 



The contribut-Lon of the perimeters· to the proliferation 

of mosquito vectors is therefore expected to be minimal . 
. 

iv) Since the primary vector:- in the area are A garnh~ae 

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 approxD~ating.the reported limit of the effective 

fli3ht range of A g_~mbi~~e. Very few mosquitoes from the 

perimeters arc therefore expected to reach the villa~ _s. 

The effects on the disease problem will be minimal. 

vi) For the above reasons the effect of the project 

area is likely to be insignificant. 

b. Schistasomiasis 
--------~ 

i) The available existinE information points to the 

Senet;al and Fnle'rne rivers as the E!ain source of S. haeT'1ci t~J)i_uy~_ 

in the region. 

ii) This beinz the case, essentially all of the 

villagers in the project area are continually being exposed 

to the disease because of their customary extensive use of 

the river on a daily basis for bathing, washing~ fishing and 

other hurnan contact functions. 

iii) The statement made by the Department of Health, 

Education and Welfare's Principal Environmental Offic.er/H in 

his mePlorandum 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 increased 

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 irLigati0n practices 

(see the Project Paper) and the nature of the soils will 

discourage the proliferation of the interr'.lediate host snails 

of schistosomiasis. These snails require about forty (40) 

day~ of favorable water conditions for the development of a 

colony and sixty (60) days for transmission of the disease. 

v) Repeated weeding of the irrigacic~ ditches and the 

lining of the walls of these ditches with burnt clay bricks, 

as is already in progress in one perimeter, should further 

di~courage the proliferation of snails. 

vi) It is therefore expected that the potential of 

the project for increasing the incidence and prevalence of 

schistosoQiasis will not be significnnt enough to justi.fy 

delayinz the implementation of this project. 

. 2. Agr icul tnra 1 ~he.mica ls 

a. Pesticides 

A somewhat confusing situation 1 .... ~ith respect to the 

use of pesticides on the project has recently been clarified. 

The original Project Paper dated July 30, 1976 made ~any referen­

ces to the likely· use o~ pesticides on the project. Dr. Nebiker 

in his assessment specifically referred to the use of hexa­

chloracyclohexanc in the rice fields aBainst locust fand spanish 

fly infestations. 
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SAED officials managin~ 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 project's objective is not:'the achievement of optimum 
• 

crop production rates but mainly subsistence fanning. Thus 

they are prepared to acc~pt srnne losses due to crop pests 

without resorting to the use of pesticides. 

The revised Project Paper of.May 15 1 1977 confirms this 

position. It 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 throur;h the AID financed Sabet Crop Protection 
Project (6:C:.9-0916). Two AID entomologists are based 
in Dakar for that project and would be available for 
consultation. 

It is therefore concluded that the project \\1 ill not normally 

contribute to pesticide related adverse environrental impacts. 

Adequate precautions have been proposed for unusual circumstances 

necessitating the use of pe~ticides. 

b. Fertilizers 

The opinion of Dr. Nebiker is supported that the level 

of fertilizer ~~se is unlikely to produce measurable increase~ 

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 

will result in no foreseeable significant adverse impacts. 

It is recommended that the project proceed in the manner planned. 
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I.II HEALTH CO)lPONEt:T 

A. Objective_ 

A health component of the project is considered neces-

sary, not because of any potenti.e.l adverse health impacts 

(already deemed insignificant), but because of concern that 

the existinr, poor health conditions in the villat;es are 

serious enough to have nn adver.se effect on the contribution 

of the villa~ers to the project. 

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

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

bl ems of the~ project area. Furthermore, :Lt is not to be seen 

·as the ccn1ponent of an "inte.gl.~ated ru:cal .:1 ~velopriwnt proj ect 1
' 

which is usu.ally broader in scope thm:1 the Bakel Irrigated 

Per:Lrnetcr Project. 

The health couponent in this context should be a some-

what limited on~ aimed at improving village health to the 

extent necesse.ry for the successful impl(~rnentation of tl1e 

project. It should not be out of proportion to the project 

itself. Additional health improvement measureo should be 

un<lcrtal~en ·within the context of an apprcpviate comprehensive 

health plan. 

The Project Paper's Health Component basically mee~s 
q 

the requirements discussed. The following recon~endations 

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 cvaluatine the project durin~ its final year but 

also to provide valuable infonnation to the Gove~nment of 

Senegal in the dcvelopnent of suitable diseane control 

programs. 

Such informat:i.011 would in.elude the prevalence, incidence, 

dis tr.ibut:i.on ~nd transmission of malaria, as ·well as the 

identificntion of the vectors, their resting and biting 

habits, fli~ht rru18es, suscccptibility to insecticides ru1d 

the distribution of breeding sites. Similar epidemiological 

and entomolor;ical inforc1ati.on with respect to schistosomia-

sis and the intermediate host snails would also be relc-;vant. 

2. The health seJ:viccs plc=m. should be strengthened by the 

provision of: 

a. Tuo-way radio comr;mnicnt:Lon bet\·1een the Bak.el 

llealtn Center and each of the twelve (i2) Health Posts. 

This would result in much better supervision of the Health 

Posts by the Doctor at Bakel as well as fe.cilitate the . . 
necessary communication between him and the Dispensers on 

technical and other matters. 

Costs: 

Investment - -
Purchase and installation of 13 radio sets 

Annual Recurrent 

Operation and Maintenance 

Wages 0f Operator--13akel Health Center 

20,000.00 

2,000.00 

3,000.00 

$5,000.00 



b. Th6 provision of malaria prophylaxis for all resi-

den.ts of the project area ch.n ing the main 3···rnonth tra.nsm:Ls r.· 

sion pe~.:-iocl of the disea~..;e in .July to Sertcmber. 

Mass prophyla:ds has been rc-:eomrnertded by the World 

Health Orr:anization 3 as the method of: cho:Lce. for inm1ediate 

control programs in semi-arid areas of Africa where 

A gaml~.~Lae thrive! in ·water bodiqs exposed to sunlight and 

control by la:rvicidin8 is thus very difficult, if not impos-

sible. 

Such prophylaxis is currently the policy of the Govern-

ment~ of Senegal. The progrm:i is a.dm:i.nistered by the §~_:_~yj_c~ 

Ministiy of Public Health and Social Affairs using chloro-

quine tablets. It has, hrn:1ever, been tmsuccessful mainly 

because of inadequate financin8 and, to a lesser extent, a 
. 

lack of close supervision. 

This proposal would pro~idc the necessary financial and 

other support for the successful execution of such a pror;ram 

in the Project Area under the continued c.t<lministration of 

SLA working thro·1gh the district heo.lth services. 1:'\vo alter-

natives are proposed based on the use of a) Chloroquine 

tablets and b) Chloroquine salt. 

a) Chlc ~uine Tablets 

The tablets will be distributed on a weekly or fort­

nightly basis through the system already provided for drug 

distributi_on in the health component. The overall super-



vision of the prop,ro.rn w:Lll be the responsibility of the 

who also heads the Parasitology Ih~partrnent of University 

of Daka:·. These two organi.za tions have all of the top 

leVC::!l staff :n~quired for such a program, includlng four 

l . . p -rys1cians, specialists in parasitology, an entomologist, 

34 technicians including labor~tory teclu1icians, nurses 

and sanitary a~ents. 

To ensure th(-~ success of the pror,ram, it is propos.ecl that 

the tablets be distributed free of cost to all villagers. 

The program must be preceded by a careful census of 

·persons nnd &qellings in the area. 

b) Chloroquinized Salt 

The use of chloroquinized salt is. particularly suited 

t . 1 ..l •• 1 •• o iso. a teu comrriuni tJ_es w 1ere it J_s possible to ensure the 

use of only this medicated form.· The Uorld Ht~alth Organ:i.-

zation reports its use in many ocuntries in Africa 1 and in 

Guyana and Surinam in South America. That Organizaiton3 

reports its use (0.3% chloroquinizcd salt) in the reduction 

of the parasite rate i.n the 6 - 10 years ac;e group in i.so-

lated comnunities of Tanzania from 71.7% to 2.7% and in 

the group above 16 years. from 27% to 1.2% over a period 

of three years. 

The implementation of this program must be precedeJ 

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 th0 salt. 

A check of the foodstuff distribution svsten to the 

·11 ld 1 b d d' f' 1 ('"' ., ·1· vi ages ·wou a so c nee e to c .Jn ·irm t.1c rensJ,L<L J_ty 

of excludinG all but the medicated salt <lurin~ the malaria 

transmission season. 

'l'he SLA \-;rould be the dcr:;:Lgnated agency to clcterwine 

the required dosa~e in the salt and also to supervise its 

availability and distribution. 

The use of tablets has the advantage of already being 

the accepted policy of the Senazalese Governr1ent. The pro·· 

gram has, however, not been a succc.s~Jful one. The loe;istics 

of providing, distributing and ensuring the use of tablets 

in correct doses for all ar;e groups wo.uld be much more 

complex than required for a medicated s~~lt program. 

There is always a denc;Iency either to reject entirely 

or simply not to sustain a protracted cours0 of tablets. 
' 

By fixing the dosage in the salt, t~1e need for the consumer 

to be involved in the 1n·0cess of ensuring the ·1se of correct 

doses for ad~lts and childreh is totally obviated. This 

is very ir1po:>rtant in rural populations Duch as these. The 

use of salt would al·so be a much less obvious or visible 

measure to vj_llagers. 

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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. . . 1 1 . h roquine concentration proportionate y 11g . JlOW{~Vcr, 

Dr.· Jose Najera, head of th~ P1\HO/lJHO D:Lvi~d.on of Hala:ria 

and Parasitic Diseases (Hash:Ln~ton D.C.) has stated that 

taste has never been great enou3h to be considered a 

problem. 
• 

Tht.! choice of an alternative should not be made until 

the feasibility of the sal.t proposal is examined in dt~t..ail 

and c0111prrrable cos ts available. 

The~ estimated cost of supplyi11g one tablet per week 

to approx~~atcl.y 40,000 persons for 15 weeks, i.e. 

600,000 tablets per annwn is $7,200.00. 



l. A}:c:ncy for In tr:;rna tional Developnen t, 11 Proj ec t 
Paper-Hakel C1·op Production" Jul v 30, 19 76. 

2. I~e.bikcr, John IL, 11 t:nviront'.1c11tal 1\ssess1:'.<o~nt for 
Ba~<el Crop Production Project:, Sencgal 1

', 

Nover11bcr 1 J.976. 

3. ~!orld H cal t~·1 Orr.an izo. t :ion, Vicn1ual on. Pers on al an cl 
\,_· ··-----··-·-·-- ---------·---~· -- ·----~~-----------

~:~r.:;_;:-:_u_l~ ?.: t~-:~ ___ 12~~'.:.{:_<::!}:_~)Tt. __ [~E_:i}_~-~~-~-_J I_~l]-~T_i o_. W! iO 
Chf~,;et PuGJ ication l~o. llJ. Geneva: Horld Health 
Organization, 1974. 
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V APPENDICES 



SCOPE OF \··?Om\ FOH EI'1\7JRO' ""IL·:N'l'l\L r~ssi:;::j~;t,JE!'J'J' 

At,;!) IIEi\LTil co:.1PON1~;J'f 1 DES JGT\J FOr<. 
Bi'\I\l::L CF,:OP Pl\ODUC'J'IO:\J PHOJEC'l' 

- SE;-JEGi\L -

• 

I. Introduction 

.The nakel Crop Production Project proposes to introduce 
farrnor managed irrigated crop production in the Bakel area of 
Scner:ral \·1hich is presently characterized by dJ~yland and f load 
recession a.~Jr:icull-ure. Rice, millet and maize are the prir:1ary 
crop~; cultivu.tcd in the Clreu. The project \·:iJ.l serve to 
acquaint farmers with the advantages of irrigated agriculture 
as well as permit increases in yield through greater protecti.on 
against periodic droughts, and by douLle-cropping. Initially, 
the project will establish around 1,900 hectares of irrigated 
areas. However, if the project. is successful expan~~ion in the 
region is planned foran area comprising around 10,000 })cctares. 

From an cnvironmentnl perspective, this project is a 
"t-est C""Ct:> 11 foL·- .,.·ID I c c1ev"'}()1'n1Pl1t s·l:r-a·f-,--'C'" i·' 1- ·t-l~c· c•;-i-,:>l 1.·1--1' ,.-.;l. - Ct. ~J .._.. - 1-:i.. .:.,) t.,:; • i.-' • - . c ._ .._ ;i .1 l d - - ~") \...l ..1. l _. I H l. J_" 

gives priority to river basin development. A prelinin~ry 
environmental qxar;-1ination 1·1as con¢.ucted as part of PP Cicvcloprnent, 
before AID Regulation 16 was issued, concerning criteria and 
proced~rcs for addressing cnv~.ronmental concerns in t!1e p~oject. 

·The Executive Corarnitt.ce for Project Review (ECPP) , fo-.._mc:: that 
most major cnv ironmenlal .:=i.rc~ls were adcqua tely tr ea teJ in the 
Bakel PP, vith the princjpal exception of the potential 
negative impact of the projecton human health. 

,.., 
The heal th nroblcm ~~c:~ lu tcs pr i1r.Ctr i ly to the pass ibi 1 i t.y _)7 

increased exposure of the target population to ponded ~3~2r 
resulting froQ the irrigiltion measures proposed in the P~. 
In addition, there will be greater use of pesticides, h2~bicides 
anc~ fertilizer. An initial env.i.ronr;1ent21 healt'.1 study of 
likely effects of the Bo.kcl project found- that a greater 
incidence of water-related diseases, partic11larly Malaria is 
likclv to result. In oddition, the use of pesticides co~ld 
have ~ctrimental effects if proper safeguards are not ;st~blistcd. 
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'I'h(~ objective of the contract team will be to make an 
environmental assessment (EA) of the project, focussing on 
pu:olic heal th related aspects. 'I1his asscssr.10nt '.·li.ll also 
produce a recommer:dcd design for the incorpo\·ation of an 
appropriate health component in the project to protect villagers 
in the activity area from any potential adverse heaJ.th ef fccts 
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: Senl::!gal 
( GOS) concerning the various options weighed~ 

III. Scope of \\Tork. 

The contract team will work closely in conjunction wi~h 
officials of USAID/Washington, RDO/Dakar, SAED and the GOS 
Public Health Service. The contract team will: 

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

1) Th~ magnitude of pres~nt tropical disease problems 
with purticulc:n: attention to malaria and 
shistosomiasis; 

2) The magnitude of present diseases eraanating from 
poor sanitation standards; 

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 soli.d waste 
disposal; 

5) Water quality both upstream and downstrcara#from 
the pro j cct; .. :ind 

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



A-3 

"7) A f-r,-,J,'.)O_. c)_.r:I._ l-L-.f,-,1-.0_11cc (l · c· l"rr- r F"l \ C'". -,-~·t 1·1-: '· - LI.',., - '--" )d._;C . ]_,;.~ p .. OJ. l. CJ Cl-_;LllJ,:, II 1J.Cll 

can be measured the ef fccts over time of the µreposed 
project on public health in the projc:ct urc.:l and 
p0riphc~ral Cl.rca!":; within the franu2·110rl: of tllc si}: 
cateqorics above. The use of pesticides should lX:! 

analyzed in addition to introduction of irric~a::.ion 
.; 

systems. 

B. Propose and evaluate options for alleviati~g the 
potentially adverse environmental imp2ct of the proposed project 
on public health. This annlysis should incluctc considei:ations 
of: 

1) Investment and recurring cost, taking into account 
the potential ef :cct of such costs on the ovc:call 
vialability of project design. 

2) GOS institutional support required during and 
af tcr AID participation in the project, part~_cularly 
through the public healtt service and Promotion 
Humaine and its capacity and willingness to provide 
this support; 

3) Likelihood of change in vij 'l.agers perceptions and 
attitudes in their heal th e:111d sani t<:e:tion practices, 
and·cxtent of cooperation called for on their part; 

4) Replicability of project design in other river ~asin 
·areas where irrigated perimeter clevelcpr:1ent is 
contemplated. 

C. Furnish recommendations concerning: 

1) \•;he the:..: the over a 11 project r.1ay proceed in a :nannc~r 

which \·.'ill not adversely affect bealth conditions, 
if so; 

2) Which of the heal~h component design options identified 
in section B is the rno~3t technically , financially 
and socially feasible and should be adopted, and 
provide project design for that option. 

3) !•1cClns of monitoring and evaluating the enviror-,rnental 
irnp~ct of the proposed project on public henlth 
during implementation and expansion phases of the 
project · 



Note~ : the~ FCPR \-I.:-1:.; not able to approve a propo~;al to develop 

a free di~;tr-ibl:tion pro0rar.1 of malaria prophylaxis as a means 

Of aclr·lrr•L'«J',.1rr })(JCC'J'}1l0 "lC"°'.''"'l·.:·c' ofr'=c>ctc Of t· 11•:• ')'~0),C'f'l 0'1 
• C '- \.. • \:: .. .;.J •-' _ J ':J ~ •-~ ...__'\ _ ... ~ ( l ,. \..... L..> - ~ . • • f •J - - J L• J_- .J- • ._.. l 

villagers health. This option is Lot ruled a;1d for fuL:rc~ 

consideration, however, depending on villa~c ~1ttitude~and 

other factors ;;hich \·;ill be analyzc:::d j_n the. E.l\. 

IV. Br:iofi.rH1s ancl f{cnorts 
-----------~----··---

A. Prior to departure for.Senegal, the entire contact 

teara will .:~::;semble in h'ashington D.C. for one day b:ciefing 

by AID/\·l Africa Bureau personnel and SEH/ENGR .: 

B. The contract team will not be required ~o submit 

routine, periodjc progress reports. Reports cf any signi~icant 

findings, probleris, serious delays, or unforsecn circums~ances 

which may seriously hinder or effect the outcome of the 

tea:.1 1 s activities or of t.he total project r.rnst be:: reported 
to the responsi.b.-·.e ATD off iccs/bure:aus when and if they occur. 

Such r0ports will be sub~itted in qt1intuplicate and distributed 

in the following mrrnner: 

1) Two ( 2 ) copies to RDO/Daka;~ ""'. . 1'11 ~~ s lOn .. 

2) Two ( 2) copies to AFR/DR, AID/\·Jahsington i ar..d 

3) One ( 1) copy to S;:;R/ENGR, AID/,·Jash ing ton. 

c. Prior to departure from Senegal the contract tea~ 

will brie:i'_' RDO/Sencgal and others designated, such as CIDR 

and SAED officials. 

D. Ilnmediately upon return to the U.S. the tcc:m 1dill again 

assemble in \•Jashington for debriefing by Africa Bureau anc1 

SER/ENGR personn~l. 

E. A draft of the final report shall be prepared and 

submitted in guintuplicate (with the same distribution as 

above) no later than £if teen (15) days after completion of 

field work in Senegal. Tl1is report shall· contain all findings, 

pertinent data, recommendations and project designs required. 

The draft report shall be reviewed by the designated l\.J~p 

off ices, and, where ncccssu.ry, comm en tecl \.!~Jon and re· turned 

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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Enviror::-.H:ntal ("_lu::llity Cuideline~3 de:~;: .. Tibcd in the Codec[ 
Fcdero.l Hc~1ula tions, 'J' i tlc :j 0, Chapter V, Part 15 0 0 ( 3 B F'ec1. 

Heq. 20550-20~iG2! Ti.usru:::t l, 1973) unc.1 conforndn<J to proce:c1urcs 
set fort:h in i\ID resula ti on 16 as pub li~;hed in the Feder al 
Register, Vol. 41, N° 127, ~cdnesciny, June 30, 1976. 

F. rrhe finc.ll report is to be subrn:i.tt.ed 1.::.o I\ID/\·J v1ithin 
t'.-1enty (;~o) days after the:: C:on-LTc•ctor recc::>ivcs co:n:r.cnt.s cd1c1 
suggests mod if j_ca U.ons of the ch:-af t final report. 'l1 hc fin al 
report i::.; to be prepared in a. format which rnziy be presented 
to ar,.::1 u.cceptcd by the Council of Environmental Qua.li!~y. 

The fin~l report shall incorporate all Jata, rnaps, findings, 
rccomr:iendution;:; anc1 projc\~t desiqn resulting Lr:or.1 the team 
ef f O:!:°t, as wel 1 a::; l\ID rev ic1:l con~men ts anc1/or rnoC.j_f j_cat ions 
of the dr2ft report. T~·.10:1ty·-fi.ve (25) copies of the 2"in~1.l 

report shall be sub~itted to AFR/DR and five (5) copies 
submitted to SER/E~GR. 

f\·,quirernents H 
v • Time Schedule and Personn0l 

The con"'.:ract team shall consist of the following pe:.-:-~>onnc:l: 

l. f'.1alarioloqist : .Expert knm·1led~re of maL1ri~l dise.:,ses 
in :'-lest !\.Trira-Ts 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 coun~cr­
acting these effects. 

2. Environmental Ilcalth Specialist: Required to have 
backgrour-;(i in c}_)Tderniology '.·i-:L't:.h-·:k.11-ow:Ledge of tropical bourne 
diseases especially shistosomiosis. Expert k?1owledge and 
analytical capaLility with respect to public health statistics, 
finance and institutional support capacity will also be esse11tial. 
African experience is desirable. This person will be responsible 
for analyzing the effects of the project for other vector bournc 
diseases, especially shistosomiasis, alony with effects of 
pesticides and fertilizers on natural and l1uman environments. 
He will also be responsible for costing out options id.cnt.i.f ied 
in minimizing adverse enviroru~cntal impact and ana.lyzing the 
institutional implications of these options for the GOS p~blic 
health service, SAED and possibly for Promotion Humaine. 
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3. En\!iror:r;ir:nl:a] iit:><-!ltL J:nqin,-,,,r: Backgrour.cl :i.n c.:ivil ancl 
sanitary- ci1c_Ti1)(~:~~::111-~l:Cni.,-frlc_a_i~<:;-c is:,~ntia l. H.:~quircd Le) ha vc· 

e~-:pert knov;lcd9c or irr iqa t:Lon and ~:;ani tat ion sy;_; te:r:.s ancl. thc~ir 

\rcirious cnviromoC'nlal i1111-:..)acts under l>frican condition:_::;. 'J'h~;_s 

person will help identify 2nc1 C'!C:~le;.:te options for the fk:.J.lth 

component from an en9inc:crj_n9 sl<tn.J~_;c,:i nt. !-1<~ \·.7 ill ccrt_i_fy as 

to th.::; sat i :3 [ a c I:_ ion of c G !::; t ci 11 J pl a n n i n (; c r i t c r i 2 cf s 0 c t i. on 
611 a. of the Foreign Assistance Act with resp2ct to the h2alth 
component option selected. 

4. Soc:?.:_~}_<?.~:Lt_::-::_:_t:_: B<lckground in trac1i tional r .. frican health 
practices in rural comrrmni ties is cssent.io.1. -This s;__;::~c:i_al:L~;t 

wil1 be responsible for asccrta.L1ifiCJ ar:d a~_;sessing :f arr1tc:.r 1 s 
perceptions cincl attitudes concerning J;_c~a1-1:h e:tnd sc:nii::2tion and 

the extE.~nt to \·t'hich villa.sers are conscious of anJ 1,-;ill 
cooperate in -comba. ti~1s pci-:::cntial heal th ha ;~ards g 2nETa ted by 

the potential project. Lc:ader~llip ::;trnct:.n:es v.'hic11 have 
inf lucnce over local practices and attitudes such 2s Jillage 
councils or loc:al cooperatives should al:_;o be iden'..:.if i cd and 

anal~zed from the perspective of their role in modifying or 
controlling bchavj_or which would co11tributc to adverse effects 
of the proposed project on health. 

It is highly des iJ:able that all r.·:: 1 'ht:~rs of the contract 
team spc~ak Frc.nch and have previous \·:o:d: exper .iencc in 
Francophone, Wqst Africa. One manilier of the contract tc0~ 
will be required to act il~ team leader1~anag2r (the cnvironmentRl 
_healt.i !::~pc:cialist might most usually serve in this roJ_c). 
This person shall be availab~e to work full time for the 
duration of the contract (estir:1ated at t\·JO months). 

The tcc::m wiJ 1 be post.cd for f icld work in Bakcl, Sc:r.ega1. 
Team members may rnakc periodic trips to Dakar fo1:- consultation::: 
with appropriate official!.';,· data-gathcrinq, and administrative 
support. Field efforts in the study are expected to require 
thirty (30) man Jays per speciali:::;t. l\n additional ten(lO man 
days per specialist is rrojccted for consultations with 
AID/\,Jv..shington and ·prepat·ing reports. 
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VI. He] <l t ion:.-; hh)s and Re soon ~~ib :i 1 i tj ef_; 
---·----~--~------"---·---------------

\·Jh:i.lc the~ contr:.1ct. te:an is in Scnc~;c1l, the t:cam t.hrouq!1 
the te~m l~C1dcr, wiJ.l be responsible to the RDO/Dakar, 
or his cinly authorized rcprc~;c;1tati.v0. 'l'lw contractor sho.J.l 
work in full coopc~r~:t.ion '.-1i th Sl~ED and otl1.-:::r Scncgalc:~:e ~jovcrn­
mcnt offices and officials. The contractor shall hilVC neccss~ry 
L;upport from fmO/DClkar and Sl,ED pc:t~sonncl i '1 r:1;::1king 
CJ.l:Tangcmcnt!-.~ for contact with GOS offic\:~rs rec.1uircd for 
informiltion, interviews,· observations etc. 

VII. 

All applicable data rcqardinq the proposed project 
l 11 J d- · l 1 ·L"' to- t11'"". co-. i.·.1t' ;1r•t tr..;-.1·1·1 fru·.:·:.1 1-~-uO/D2ka:c s ia . . )C raa (:~ .:1.va l. Et.J. "' "'' , ..... c.~ • 

and Sl~ED. 

RDO/Dakar 1ill assist the contract team in obtaining 
quarters; office space; secretarial help; etc., while the teu~ 
is in Se!1cqal. RDO/Dctkar and SAED ·d:~ll a.Lrange for necc:-~sary 
air and ground transport i;·1ithin Sene9al. If Goverrn~1e:1t loascd 
quarters arc availabl2 in L~kar, those m~y be fi~nistcd ut 
the discretion of RDO/Dakar 4uring visits by team raem;je:rs at a 
reduced rate. 

' The contractor will be responsible for providing trans-
protat: r '1 to and fro:r-1 hoi;e off ice; \t.Jashington I D. c. and Dakar 
Senegal: PCly, ent for 9roun\} transportettion, housinq ar:d 
subsist0~ce; ad~inistrativc support costs (such as secretarial, 
reproduction,ctc.), miscellaneous fees and gratuities (e.g., 
baggage handling; passport fees ~nd medical fees), and other 
support costs also will be provided in the cdntract. 
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List of Contacts 

l~S .. Agg_!1cy __ }~<?.!'_ In te_!21a t_~.Q•_1!L!.-~'1-<?X~_p_1~g!~_t_i__~<:_!1._~~gE.!. 

Schoor1Vocr; Hcgiorutl Lcvelopmcnt. Officer. 

Arthur}'ell, Dopvty Hegionnl Development Officer. 

Dr 1'11arc·Vincent, Regional Health Officer. 

Mr Frank Cas~yi Deputy Project Manager - £i~estock. 

Mr James Procopis, Deputy Program Officer 

ll1s Viola· Dia, Heal th Planner 

Mr F .M. Philips, Country Project· Manager for Sahel Food Crop Protection 

~_gg_1~:_i_!?_I'. Internatiorn_tl De'1-_Q_!_~_pmcnt, W~.§J~ing_to~ __ Q~.!. 

Mr~ John Heard, Desk Officer. 

1JS Ag_t:'ncy for Int~rnn tiona~_Devel_~_pment, Ab~~ar~ 

mr -Oary Nelsoni Capital Projects Officer. 

Institute de Pas1.eur 

Dr. JohnRidet. Team Leader - Epidemiology. 

Mme Therese Basse ·- Di rec tor 

M. Ibra~ima Camara, Technical Director 

M. Abdul Aziz Thi a!11, • Geiieral Sec1 et&ry 

- So_9tete _Q_' Amenage1 .. ..::nt et cl 'Exploi ta ti on Ju Del ta 

- M. Amadou M. Fall, Secretary General .Adjoint 

l\1 .. Jean L. Neumann, Ingenieur A -~ronorne - BEP 

M. I. Jean-Jacques, Genie Rural - BE.P 

M'selle Soukeyna N'Diaye, Sociologue Etude du l\lilieu. 

M. Sy Abdurahmano, Adjoint Chef Cellule Eval ua ti on ( ,~ Enquettcs Socio-

economiques 

M~ Diallo, Comptable - Matam 

M. B1, Ingenieur des Travaux Agricoles - Matam 

M. Natta, Ingeni.qu1· des tr~vaux Ag1'icoles - Matam 

Robert Aprain, Dirocto~, P~rimetor Proj~ct ~ Bakel 

1\1. Niang, Adjunct Ditector, Perimeter Project - Bakel 

University of Dakar -. -· ----~~-------·-
of Parasitology and Head of National Malaria 

... / ... 
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!~_e_gl_~nal I,<ihoratory of ClirdcaJ Biolo<0>"\', Flcuvo Her~ion - - - ~~ ... _--:-":"- -----·:--------~------~----·---~---- - -~-----·-----·------ :..o--.L----~,---------": __ _ 

Dr. Jean Mario La hl~sson, Mcdecjn Chef 

-01~g-~_nisa_ti_!_!n de f\Use on Valeur du F]C:U\"D 8ene1~al - [•oc•1mentation Center 
- - - --------~-----·-~---.- ------------- -·---------·-· ·-------·----- --~--- -------·--·-.. --~----· 

l\L Y. Sow. Analyste-Indesceur 

M. N. Connayor, J ni'orma U ci on 

. ~~t_l ~~.!_ v j ] _l~_?_ 

M. Diaw, Village Chief and President of the Pcrimete1· Production Group. 

~!~!-_~1_J}~~ l~ _t_~J_ 

M: Farnakan Sissoko, Medical Interno 

'.fhc Prefecture, Bakol 

fit. l\1baye Niang, Administrateur Cjvil, Prefet 

l\l, Seko Sonko, Pref et Adjoint 

J'ua l?Ol,_I__ VJ..11 ag_c::_ 

M. Silly Tapa Bathily, President, Perimeter Group. 

M. Boubacar Bathily, Secretaire Generale Perimeter Group 

1\1. DahaLa Tounkara, chef de Poste Medical 

Grande Village 

M. Sissoko, President, Perimeter Group 

Department<~ D§!._'.:'_ Grar~_dc~~- Endnmi es -_ _!3akel 

M, Fara N'Diaye, Infirmier 

Bakel Hospital 

Dr,_ Moussa Ly, Chef de la Circonscription Medicalc 

_.Q._o]_!!!.L Vi~ 1 a_gc ., 

M. Dramane Camara, Chef de Village 

M. Alassanc Pouye, Chef Paste Medical 

M. hlamadou Gueye, Chef du Vjllage 

M, M. Carnar!l. School Teach.er 

Socje:te_Na ti ~!~ale _ _p ':C.xploit a ti on Dos Eaux Du Se~~gal 

M. Edmo~d Latrilhe, Director General 

M. Babacar Dleye, Mechanicjen - Bakel 

Dr Alain .Junod,~ i\ledecin Chef 

Fonds Des Nations Unies Pour TJ'Enfance (UNICEF) ·------ -·-~---- ----'--·--------------:-------· --

; 

-·, 

Mr. Knud Christensen, Hoprosentant Bureau Pour L'Afrique Occidcntale, Dakar. 
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PROJECT DESCRIPTION 

Part I. - Project Background 

A. Hackf!round ---· u.;. __ _ 
• 

1. General 

If on the African continent a stand is to he 

made against further encroachment of the Sahara into the 

region of the sub-Sahara, the first line of defense will be 

the river basins of that region. There are three such major 

basins in the Sahel area revaged by the unprecedented 

drought of _1972 - 1SI3: the Senegal River Basin, the Niger 

River Basin, and Lake Chad Ilasin. Of the~e three, the Senegal 

River Basin on the westernmost periphery of the Sahel area 

most readily lends itself to schemes to stabilize its 
. 

ecology and incraase local production of staple food crops. 

The three riparian nations of the Senegal 

River: Mali, Mauritania and Senegal, formed, in 1971, a 

cooperative organization to plan and carry out the coordinated 

development of the s~negal River Basin under an agreed plan. 

This is the Organisation de 1'-hse en· Valeur du Fleuve Senegal. 
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Under the O.M.V.S. auspices, various studies and 

projects 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 during the low 

water season, and a major storage dam on one of the principal 

tributaries of the rive~ in Mali to assure sufficient flow 

for irrigation and navigation on a year-rou~d basis. The 

$30 million low-level Delta will be financed by France and 

Iran. It is now in a final design stage and could be con-

structed in 2-3 years. The $230 million upper basin regula-

tory dam is under study~ Its construction wi.11 probably 

require 10 years from ~esign throug~ completion, once £inane-

ing is assured. 

In the mea.ntime various· food production schemes 

are being initiated to prepare the villagers of the Senegal 

Rivei Basin for their eventual participation in irrigated 

farming in place of the low-yield and uncertGi.in post-flood 

recession cropping on the river banks. In the 40-year 

projection of the coordinated development of this basin, 

some 420,000 hectares will eventually be brought into an 

irrigated double-cropping system. Only a few thousand 
.,. 

hectares within this vast potential area have beeh developed 

to date, mostly through joint funding of large schemes by 

the Governments of Seh0gal and France. 
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In accordance with the O.M.V.S. policy, agri­

cultural projects totally within the bou~d~rieb of ant of 

its riparian members are to be t:~gotiated 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 finance the development of large 

irrigated perimeters adj a cent to the mains tr-earn, A-nd the 

United States has been asked to join in this effort. 

Prior to the severe drought of 197~-1973 in the 

Sahel, most of the agricultural development efforts in the 

Senegal River Basin were concentrated in the Delta in size­

able, highly capi tal-int.ensi ve schc:rn~:;;s where assurance of 

water and proximity to markets and t:'.'°p.nsport syste>.ns mini­

mized risks. ~ore recently emphasis has shifted to projects 

in th·~ middle and upper reaches of the river basin, and more 

account is being taken of tiaditional family and village 

social and economic structures. Two approaches are being 

developed: (1) large-scale perimeters divided into small, 

family-sized plots such that all inputs can be provided by 

the trriditional family unit, (eight to ten persons), living 

and working on its own land; and (2) an evolutionary approach 

of small-scale perimeters developed and cultivated b~ a co­

operative grouping of all families in one village to in­

crease their food production and introduce the improved 



technology. An ex2.mple of the first type is a 7, 250 he<:;tar8 

perimeter in Mat.a111, which 1.v.J.s .. studied by the Bechtel 

bili ty team urider A. I. D. contract. The present project 

deals with the second approac11, sm&ll scale,village level 

irJ.-igation in the vicinity of Bakel while at: the same time 

working to improve traditional culture to increase food 

production in the region. 

Both the lower and upper portions of the Senegal 

side of the River Basin historically have been largely 

neglected in pre-independence colonial and post-independence 

national development schemes. Ttie res11lt has been a tradi-

tional exodus of young pe6ple from the ~ asin due to the lack 

of the wherewithal to earn a livelihood and the consequent 

lack of growth within the ~egion. At present, the prime 

market for laborers from the villages involved in the project 

area is France. Ho·wever / severe unemployment in France has 

put the future of this labor market in doubt. This project, 

which ·will increase local production of foodstuffs on both 

irrigated n.nd dry land farms, will provide an alternative 

livelihood for thoc:e persons who, in the past, would have 

immigrated to France as laborers. 

The GOS, which historically has attached greater 

importance to the agricultural development of other areas, 
4' 

now accords~riority to this river b~sin 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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· wc>,tc;;r conditions which will allo'.v cultivation of rice, sorghesn, 

wheat, rr.illet, corn, cowpca.s and vegetables. AlJ. of these 

crops are elements 0£ the local diet, and none is being 

produced locally in adequate supply. 

This project is unique in two ways. Fir~t, 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 project is 

a direct result of actions ini tiatro;d and requested by a 

re~ident farmer of the area. At the risk of sounding like 

a fairy tale we would like to present the story of the 

K.ounc::;hc:.ni development and how tl:i.s moved into an area develop-

mer;.t program following a truly gr,~ssroots developmental process. 

The p~ojcct wns begun at the initiative of one 

fa:cner. from Koughani village During the time he was work-

ing in France and travellin~ in Europe, h2 not~d the improved 

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 mechanics, lack of fuel, no spare parts avail-

able, etc.) his equipment was not useable. Realizing the 

ne3d for expert assistance he wrote to th~ Director Qf CIDR, 

w~mhe knew because he used to work in the same builiing in 

France that CIDR has its offices, requesting assistanca. 
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CIDR was happy to assist but did net have financing. 

Therefore, CIDR contacted various donors and privat~ volunta~y 

organizations and eventually OXFAi·1 e:.nd "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 wife lived in Koughani for several months learning the way 

of life and organizing the first f2J.."1ner group. He then moved 

to Bakel to begin activities in other villages. 'l't,vo other 

CIDR volunteers arrived in 1975 to assist with the extension 

effo1.~t 2.nd SAED began cor1tributing some assistance in the forn 

of pumps and technical advice. The CIDR group moved into 

irrigation work in addition i~ traditional culture in 1975. 

As a result of this move to a more advanced technology, War 

T,7;-int t •• : .J..1·1c~Y'Cl'i'' .; tr< r••t:-il)C·"·-1-.,..,,... \V ... LL .. ..._ ._ • ..&. ,_, ....J U.t'"' -.... "--.. • In the meantime AID had begun to 

support the p:·:oject with Rf.:R fu11ds, providing add.i tional. pumps 

and tools. The tallowing table shows how the project developed 

and the inputs of various groups from 1974 to the presc:nt. 

YEJ..R VILLAGE HA HA HA 
No. TOT.t\L 'r R.A.D IT I ON AL IRRIGATED FTNANCI~JG -- ----- -----· ----- --·-----

1974 9 32 32 -0- War on Want 
1975 15 76 54 22 W:ir on Want/ 

SAED 
1976 19 210 95 115 USAID/Sb.ED 

AID through the R&R program assisted with financing 

the 1976 program and in 1977 provided preproject funding of 
team 

$124,000 to keep the SERDA/in the field thus avoiding i 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. In 1975 1 1976 and 1977 S.i\.ED financed 

dikes and clearing, pu::1ps, fa].:-:-n inputs an<.1 staf..7 having C1 vaJ.t:e 

of approximat.ely $225, 000: OXf,AM and War on Want assisted \•Ti t!1 

staff, toolf; and studies having a value of approximately 

$50,000. The total investment fo~ the first three years was 

$569, 00'0 from a.11 sources plus considerable farmer labor. 

ri'he SERDA group {formerly CIDR) has overcome the ever-· 

present "sta:.·t-up" problems inherent wi~h the: introduction of 

a new technology and has established a working relationship with 

the farmers of the area. 'rhis process 1 which is time consu...-ning 

and not very spectacular took over three years to arcomplish. 

A.I.D. 's entry into the project now, when project needs are 

higher and the progr2un is accele!~c.ting after having proven. 

itself, is very sensible, 

'rhe villaces in the Bak el arec.l. Tecei ve a sizeable . _, 

incomL from laborers in France. Based on the best estimates 

' ·1 bl ..... t~ .._ . . . ..... 1 20Q. .c th 5 000 avai a e al. de pres en L. T.ll!le approxima Le y ·o O.i.. · •• e ~ , 

farm families have one worker in France. This one worker 

sends t~ck a9proximately $1~000 per year making a total of 

some $1,000,000 per year flowing into those villages. The 

PP team.has not programmed these funds as a local contribution 

because: 1. The risk factor of investing in a totally un-

kno\m 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 han<ls of the select 20% of the village 

which is most wealthy thus raising serious equity problems. 



Tl,"lci:efore / the PP team. finds that the project 

offers an opportunity for AID to provid~ 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 develop very 

slowly from its modest b~ginnings. However, due to the 

strong interest of the people~ and a push by SAED the pro9ram 

9reatly accE;lerated. SAED, from its own bud9et provided 

bulldozer:s to clear strnr.ps from field:::-> and to build a' nine km 

dike around the Bakel per:Lmeter and a tractor and disk to 

break ground on 115 ha as a stimulus to the farr:1er groups. 

r.f.'he farmers responded t:tdrnir<:!bly to this stimUlU!.3 and the pp 

team noted that their portior of the work: canals, bunds and 

leveling on 115 ha proceeded well. It was obvious that by 

utilizing a bl~nd of mechanized ~nd hand construction, an 

·accelerated development sch~dule can be undertaken. The 

PP team carefully analyzed the labor requirements and avail-

ability (see section 3-A. (1) for construction and 3-A. (2) 

for agricultura 1
) and reached the conclusion that an accelerated 

program is possible. 

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 tile project 

as envisioned in July, 1975. Both this and the project re-

quest deal with the idea of sm~ll, village level, communally 

operated and managed perimeters. 
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However, over time, the scale of the project has 

changed considerably from a J.evel of $3,lC;J,oon for a 1,320 

ha project defined in the PID of Spring 1975, to $2,600,000 

for a 915 ha project in the ~Tuly 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 $6,671,00U for 1,800 

ha. The evolution of thinking behind these changes is as 

follows: 

1. 1975 PID - This was basically an identification 

of a potential project without a f:i.rm ic:!ea of 

what was feasible or likely but served to 

sti1:1ulu.te thinking a.bout the !)roj ect. 

2. 1975 request - This reauest was submitted as ... 

a result of the PID team investigations. Cost·· 

ing and technical details we~e not precisely worked 

out and there was a very high investment in central 

infrastructureo 

3. 1975 PRP - This team, while in the field discovered 

a potential flooding problem on several of the iden-

tified perimeters. Without any data on topography 

in the area the te2~rn was for;;ed to consider a smaller 

project on areas where the farmers were able to say 

that floods rarely occurred. 

4. 1976 PP - During the interim 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 



C-10 

1976 season. SAED contracted for bulldozers to 

construct one protection dike and to clear 

stumps from the lands to be fal.1ned in 1976. 

It provided tractors with discs to break up 

the new lands. These activities allowed the PP 

temn to judge the feasibility first, of providing 

flood protection with a reasonable chance of success 

at a reasonable cost, and secondlyr of utilizing a 

mixture of heavy equipment and hand labor to 

accelerate the development process. As aresult 

of their review of the engineering, economic and 

hlllllan aspects of this accelerated dc;velopmer:.t the 

recormnendaticn to proceed with th<.~ 1896 hectares 

idcntifir~d by SAED was made~ 

This ;:volutionary process took place both within SAED 

and A.I.D. and both are in agreement that the present project 

refiects the proper approach now. The current plans are 

backed by enough data and experience to allow confidence 

on both sides in the ultimate success of the project. 

B. Detailed Project Description 

l ., Sector Goal - The development problem which ... ---.......-- .. 

this project addresses is how to maximize utilization of 

water resources, the scarcest resource in the Sahelia..n 

region, in order to increase food production. At the same 

time the project addresses a local development problem, 

that of immigration. 
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Better use of water resources is essential if food 

production in the Sahel is to be i.nc:c ea.;:.> eel and agricul tura.l 

development is to proceed. ·The rational a~d proper develop-

ment of the resources of the Se~egal River Basin is one 

of the highest priority i terns of the GOS, which vii;:~ . .;s thi~3 

development as a step tmvard allf~'J iating- a chro11ic cereal 

deficit situation while at th2 smne time providing an attrac-

tive alternati~e to i~@igration. The problems associated 

\ 1it~ i~~~~~-tion are well understood bv both the GOS and the '> •• • J.hc tl.t..~ J.. Cl. ~- _,_ 

1 h 
. . .. 

peop e vl o a:ce imm.1.gra·cing. Both can foresee in the future 

that this labor market may be closed to them and th~y are 

interested in developing an alte~native to replace migration 

to France ~s a source of income for the ~rea. They feel that 

agricultural develo~nent baseu upon a mo=e technologically 

' 
advanced methodology will provide a ~;, ld tctble 2.l ter:J.e~ ti ve. 

In oreter to reach the goal of i ... :: .. ximizJng utiliza·· 

~ion of water resources, considerable investment will be 
' 

required beyond the present project. Larger scale projects 

keyed to the total development of the River Basin will be 

installed. The O.M.V.S. and the C~S plan future ventures 

in the-~akel area and the present project's impact upon the 

population in terras of introducing irrigation te.chnoJ.ogy 

is extremely important to future development activities. 

There are nwnerous improvements in the quality of 

life which will b8 necessary if agriculture, no matter how 
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advnnced its technology is to be an attractive alternative 

to immigration. Health facili ti.es / education facilities / 

access to the social and econonic life of the rest of the 

country, etc., must be improved if the Bakel area is t:o 

The PP tec:un did not 

contain the skills nor have the tbne to precisely identify 

all tht:.~ activities needed on a priority bas.is to cori1pler.~ent 

th~ an-i'-u1~u-~1 ~ct1'v~L~a• 
\...i c. j .l. '-• -'~ '- .,,. •.• (. •. -· ...... '··::; • However, in discussions with 

fari:1ers c..nd officials in Bakel the follm·ling priori ties 

appeared evident: 

1. Transport and corrmunications, 

2. Education, 

3. Health. 
. 
the first priority and 

is considering' an improved all weather road to Bakel from 

Matain. in ru:ral roac.s to improv.:;. 

dry season access to villages are also necessary but re-

quire close investigation to evaluate economic and social 

impact and d2£ine p.::cope~ star!dards of irnprove:·x1ent. 

Education interventions, both formal and nonformal, 

are crucial to accelerated development in the area. At 

+-.he present time any formal education beyond prima:r.y level 

is available only in St. Louis er Tambacounda. In order to 

encourage more advanced education for the youth of the 

region, a secondary and technical school should be con-

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

to development need to be addressed. Promotion Hwnaine can 

provide the human resources to begin this nonformal education. 

The health cornponent of this project will se:r.:ve as 

a pilot to indicate thr potential for a widespread health 

intervention in the future. 

·f>2 , Purp_?..§~ - rrhe purpose of the pr.oj ect i3 to 

introduce the technologies of irrigated culture in 23 

villages along tb.e river: in the B_akel a.rea and to demonsti:at(~ 

the feasibility, both techn_cally and economically, of irriga­

tion in the area. 

Small village-level perimeters of U1e type included 

in this proj2ct are considered to be phase I of the three 

phase development process. The process is based on an 

evolutionary approach to introducing improved technologies 

so that the farr:1ers can understand and participate in the 

development procE!SS.. The three phases are as detailed 

below: 

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

village cooperative groups. These small. perimeters 

will demonstrate t~e feasibility of irrigation and 

train the farmers in the management of the irriga"­

tion/ enterprise. The small perimeters are replicable 

with minimal outside assistance once the techniques 

are entrenched. 
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II. Development of middl~ sized perimeters (800-1,500 ha) 

based on inter-vill ge groupings with eac~ village 

having their o~.vn lands but with the need for so;.ne 

central management. These perimeters will provide the 

opportunity for villages not having suitable lands of 

their own to participate but will not re:~quire major 

resettleraent of populations. Due to increased in-

vesi~ent costs and more intricate organizatioual reauire-... 

ments these perimeters will require some outside ass is·-

~ance for replication. 

III. Development of large (10,000 ha) perimeters ut~lizing 

a ·-1v"nroec.i ~-echr"olog.; PS and C"'n..t·ra. 1 \....o. t....~ .._ \,,... .... -.. • .i • ...., • .L t.:;; l-.... .i.... managE":ment. 'l'hese 

1 .... . t . . aLge perime:ers may require some relocation of f Opula-

tions and will reauire intricat~ ~anagernent organizations. - . 
D · t J..h-' · .:i.,."' ·a t" ... ~y, J , ·,.,,,,, ~ ;;-~:i pr· -,1 ue o 1... e a1..;. l'".nce... ec .. r.o .ogi~~·- an·~ m~u~.g ...... le .. _ cha:cac-· . . 

~eristics of these perimeters, they will requir~ ext.en·~ 

sive outside ...,,<"'Sl. ~-t-~ .. "~or im 1 m J...- ..t ... on -."""...:) a.::> .::.. 1..c.nce .!.. -· p.:..e! en 1..a l-J.. •• C.;ll.'- management.. 

Present plans for the Bakel Area call for supple-

menting phase I actions which are r:.nderway now with possibly 

a medium sized perimeter within four to five years leading 

to a l~rge perimeter ten years or more thereafter. 

In the pa.st 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 approa6h. 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 itself to 

rapid ad:i.ption of the technology at ville.ge level. .hlso, 

the likelihood of village inve.stmE!nts in replication and 

expansion of the phase I pcrimete~s 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 will be a~equate to demonstrate the 

technology and its f ea_sibili ty on a large enough scale 

over a big enough area to thoroughly accuaint some 20,000 

persons with the potential. 

outputs are necessary to achieve 

the purpose of the project: 

1. of pru.ctices for 

di.-y land crops, 

2: Development of 1,800 ha of irrigated 

.-. ~ 1] r.> ,. _. ·- ' - i -·· ? 3 Siua • p-.... .... imE '-ers J., t _ villages,and 

3. Improved understanding of the health 

situation in the area. 

The first output is crucial, not only for achieving 

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 traditibnal 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 h0ving a 

lesser risk factor than traditional culture, they will not 

give up traditional culture for irrigation. Therefore 

s~eps to reduce the labor requirements and i~crease the 
• 

Y~elci- o~ ~~-1c1J'ti'o11·] c·-o·)~ .b -1. ;.") J_ l.ql- (.' ~- ~ . (' .. .. .L-- ~ l: i..:J are a necessa:cy cor:1plement to 

irrigation activities. 

The second output is a direct step to the project 

purpose. The creation of snall village-level irrigated 

perimeter::-.> as a ba~iis-== for a.~~~r0 Jc1)J'11~ t~~ l~~naa~1"~n'c c 'J c . .. ".:J .:.J. ,._ uc .. J. c .... .J t ...... (Le_.:; .... 

li ties vli th~n the village. g:coup is essentia.1 if the f arrrtE"!:;:·s 

are to be able to manage their own activities in the future. 

4 • Ir!p_U~.E_ - A) The major inputs ·for the 2gric1il t'1ral 

portion of the project are as follows: 

1. Technical assistance, 

2~ Land clearing and conditioning, 

3. Village labor, 

4. Pw.11ps u.nd hand tools 1 

5. Agricultural supplies, 

6. Animal tract.ion equipment, 

7. Administrative infrast:r:nct.ure, 

8. Administr2:.tive 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 tea...'n agrees with SAED 

th1.t these are the minimum inputs necessary in order to 

achieve the desired outputs. 
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5 •. Health Comnoncnt: 
____ ........ -,-~-...w,¥_f:A-_. -----~--

Despite the Americo..n PubJ.J.c Heal th Associat.ion 
~n~ ~!~ ?? T~2~ 1 s 

Team' E/ findings that no serious impact on the heal th 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 hea.lth surveillanc(: program 

and a village hcc.lt.h program. 

The health surveillance progr2m can be conducted 

by the combiLsd servicc~s of the bepa.::-tmcnt of Parasitology 

a.t the University of D2ka . .:.:: and the l\_nti--mr::.la.Li.al Service 

(Service de J.ui..:te anti·-apaludJque) based in Thi.es. Both 

of these ~:;ervic · s are under the dire.ction of the Chief of 

the Departm2nt of Parisitology, Professor Saml:a Diallo, 1"dho 

is responsible to the Director of Health in the Ministry of 

Hea.J. th. Thus, the surve.:i.llance po:etion of the pr.oj ect ·w:i_Jl 

be well integrated into the official ministerial and academic 

Senegalese system and the p~oject will tend towa~ds an in-

sti tnti.onalization of such a heal th n~oni t.orinq capability 

w·i thin Senegalese development projects. It is also pro··· 

posed that an i·~sti tut.ion in the U.S. provide back-up 

assistance through periodic consultation to check field 

results and make statistical and other types of nnalysis 

of them. 

'l'he village hea.l th services program will be built 

upon the basic health structure now in place and will re-

cei ve technical assistance from the AID RegioILal HeaJ_ th 

ft Office in ADO/Dakar. 
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a.> DescriDtion of SurvQiJ. L:i.nct~ Procrt".:.l-:1 
--·------4.""----·~--._.,._..,... .. __ a ... __._,,._...,.._.__,, _ _.._,_ .. _,,_,._...,..,_ • .,_.._._.:..._.,.... ___ ,.. 

The Parasitology Department 13 headed by 

Dr. Samba Diallo, u. Senegalese para~~ i to log ist, ·who has 

within his Department wh.i.ch i~; pa:ct of the Univc:~rsi ty of 

Dakar four physiciaris, specialists in parasitology, and 

four laboratory technicians plus secretarial suprort. This 

Departn1ent has all equipment. and expertise neces::>ary to 

monitor intestinal narasites, schistosomiasis 
'· 

and 

onchocerci2sis. The Anti-malarial Service in Thies, 

which is part of the SE~negalese Hinistry of Bea.1th, is 

also headed by Dr. Se.Jnba Diallo. It has 4 0 personr~el, 

30 of which are technicians of various kinds, an 

entomologist, senior nurses, nurses, sanit~ry agents, 

laboratory technicians, etc. and has the capability of 

cfa:r:rying on a malarial surv(-oil.lancl~ }?l:·og:r.am. Indeed the 

. 
service was created for that very purpose with a r.1andatc; to 

work on develop::12nt project~, but is hampered by a la-ck of 

operational resources. Thus, the AID assistance for 

this prograrn will be a happy marriag-e bet·,.,een tl:e needs and 

capabilities of the anti-m2larial service and the Bake! 

agricultural produ~ticn project. 

Both services ur.der 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 12,000 peopl~·in the main villages, 
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a sample of 2,0~0 persons· would be selected after 

an initial census of the populations fa~ily by family. 

'l'his will allrn .. , the surveillance regularly of the sa1nc~ 

persons and considering an average of 25 persons per 

- ti t ld t k 1 f 8 o t·.o 1 Ou~ carre, ;·1e ·ear:1 wou a .e a samp e o: some 

carrer::, SOli\8 participating in the irx:iga .. ted field. coops 

and !'.:'.Orne.: not. 

After the in: .. ti al srirvey, t"..vo surveys f.vou.ld be 

made each year, one at the end of the rainy season and one 

a~~ing the dry season. An institutional contract will 

be established with a U.S. institute or university to 

. 
1) consulting assistance to set up the surveillance progra~; 

2) yearly consultation to monitor field surveys, and an2lyze 

r<~sul t.s; and 

3) at the end of the fifth Year to make a health evaluation 

of the project. 

b. ) Descriotion of villaae healt~ services oroaram: 
_____ .,t _______ ..._ __ 'O'S-. -.-... ,.~~--·~..:..---------..c-~-~ ........ -.... --------·---,....___---=---·---

'rhe village heal th services progro.!n will build 

upon existing Ministry of Health services in the Bakel 

area and will be implemented in the project villages. 

At the present time there are about 10 dispt:nsaries 

in these villages and a ·Health Center in Bakel. The dista~ce 

between a village having no dispensary and a village with 

a dispensary rarely exceeds 5-6 Y-....'ll. 
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'rhe program to be implemc:ntc.::d unC.cr this project will 

aim at strengthening cxisti1v; medical services t.o improve 

diagnosis and trea t.ment of endenic dJ_~:;eases and t.o proviC.c 

heal th w.nd sani ta ti on traini.r~g :i.n t.he vi J.lag2s. 

In order to accor'.lplish this the following activi tJ:es 

are called f o:r:-: 

1. Hetrai.n~ng 
., . 
c1i. s l)en~~l1r:l in m.icro~;copy, 

2. Purchase of 12 microscopes, 

3. Tru.ining of 23 village san:L t.:-orians a11c1 2 3 r.1., _,_ r:i -, •. ,., ·1 l /Ch.; ·1 u.::i 
.. G:.L ....... .J-s.:C-.- J,.,_.__.,. 

Ile·tl{-"n r.~."~ 1 -E'.,- -· • ·· c "·"" 1 i'-1.L I'- ·;.J. !":i I 

4. Training of village health workers for these villages 

1 ' . ~. . acKing aispensaries, 

5. Provision of basic drugs a~d medicines for each of 

the 23 villages. 

c. Fundinq ~f Health Coraoone~t 
__ .... _...,. __ .,_....~-~.'f------••~"'------·-----"-~·?-...•,.._.,.....-"~~c- .. ._. ..... ._~---

F , .: ; f t· • ., l ,.., .. 1 I-, • /l . , .. - ,, . 1 1 -, ,... Cl 
UD0..1..r:g or; Ile 1~a.~ 1...il an:.;. SU._ v .,1._,_ ~ c ••• Cc activities are 

p~ovid _d in the project budget (p 89). These activities will 

Vincent.) 

' :i tr ::'I '>·d n -f h ] t' t· 1< , - :::\ }"' o · ~ ~ - ..._ r- 1 . • +- 1- .:.. ii ar,c. _c.i.._.,g o_ ca. :i .1or..c.J.s Can _,e c ora..1.nai...._u \ll., .• 1 L ... _e 

Sine Saloi~ Rural He2lth Project which has a similar vi!!age 

1 l l 1, - ,. . .. eve nea tn de_ivery services empn2s1.s. ADO/Dakar and the 

Regional Health Officer believe that GOS services under 

Dr. Diallo have the capability of carrying out the surveillance 

prog::.:-ara outlined. Project implementation plans for ttese 

activities will be finalized on receipt of the final APfiA Te2..rr1 

Report, and funding adjus~tents will be made as necessary. 
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6. P-;a_c:e Co:::-n:.:-; Invol ver:l-:C'i-1 t 
----·~·------ .. -"------.--~~-·-...-----------

ADO/Dakdr has d:i.~:cussed with the Peace Co::.-p::~ 

Director in Dakar provision of one Peace Corps Volunteer (PCV) 

for the project. His role would be coordi.na tion bet\vee:i the 

SJi.ED activities and health activities. He will assist in makins;· 
• 

arran9·e1r.ei::bc, for the heal th surveillance and heal th services 

program, helping Se.negal~~;e counterparts to explain the pu.i·pose 

of these activities to the villagers a~d to popularize the 

reccrrrmendations of the heal th workers. For example / the PCV 

will promote canal clearing and linj_ng as a preventive health 

measure. In cooperation with SAED he would atte~pt to identify 

and reduce pond~ng. Through regul~r con~acts with villdgers he 

can provide background helifulfor the surveillance activity and 

the entomologist from the Thies based anti-malarial service untler 

Dr. SaJnba Diallo •.vill be p~ogra.i;nning; promoting improved sani ta-
. 

·tion practices; and belping villagers to budget for amortization 

of equipment. Both ADO/Dakar and the Peace Corps/Dakar are in 

agreement in pri~ciple to recruiting a PCV for this kind or role 

in the project. 

Part 3 - Proiect Analvsis 
--~- .. ¥'~ .. ·---·~-_......~---

A. Enaineerinq Analvsis 
-~--..---.~·---.. \...~-
1. General: The irrigation possibilities for the 

Bakel area are divided into three phases: 

Phase I : 
Phase II : 
Phase III: 

Small village-level perimeters 20-300 ha each, 
Medium perimeters 800·-l, 500 ha each 
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 i:ta!·:a.geITient. 'rhe Phase I activ:i.tie~-3 can in turn 

be·divided into two parts: 

a) Peri.meb:::rs wher:t:~ no flood protection is needed, 

b) Perii~:ete~s \·:here flood protection is needed. 

S r:.v·c;"-i1 Dl-'l'.:~,.,r''"'n1·5 (2CiQ h"') h-Hp h,-·:-.11 c·1rVe'•E,,."l 
\.,;:'. .._._c_.J..., ,.:_ . J..J..ll..:.. L.t::.-- ... . ...I C..\. Cl v. .:... . .. :~L. .:)l - 'f -.. \..J.. .. ~ -

which CD not requ:Lre flood protGction to meet tlu~ "threshold 

Yn::>·rC' ·i>1 f-;,,.c 
~ ~""- .. J J .. J. .. 1. v \,;. .. 

P 1 ;'1 '1 '1 r. ~i f 0 r 
.... -- ·--~... J. "--'\_.I. -· 

C~a~1~1c~~~0nL 3'n .·1.0_,·1~. A.c" \. ....... "1....,..;.a-J. '- . ..1.... .., v SA.:SD :-.as also !":.:urvt:~yed c...>.. nrn:rJy:;:c ot-

pe~iraeters togethe~ totalling 700 ha which could meet 

t 1..,1 c·~ ~n ':''. ··- e .;. c ·,~ e: ) L .u •- J.tl Li...:; .... ~ e 

of the ones not needing diking are p~anne~: fur developm2nt 

in J.978. 

At t.he ;,:i.::Uu8 time Sl'-J::D h2.s identi.f.l.ed anothe:.>~· 910 r' l ~i ..... 

in parcels located in othe~ villages which show potential fo~ 

;rr1· ,......, i-i.· on ,,,_;_1-1:.r-~r wi· ~l-.11 ... • '::J <.1. ·,_ " - ~ • - -- 410 dikes at all or with low dikes~ 

A detailed survey will be made of these perimeters to determina 

dike requirer.~ents in la.te 1977. 

The pr~sent 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 villag~s have 

been surveyed for diking. of which nearly 700 ha require less 

than 2 meter dikes and 290 hectares do not require dikes. 
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The re~aining 910 hectares located around other villages 

will probably reauire abo~t the same p=oportion of diking 

so fo;_- pl2.nning purposes \·re have used 700 ha to be diked 

and 210 hecta1:cs not • ' T t ,..., } :"." ·' 1.- -'....:) ru:.i_ 1..LL. J.ng o .i.; .. 1;;. s • 

" 

Since the height of the flood and thG amount, 

duration and extent of in~ndation is the busJ.s for 

u:'J.d C.eter:.:::5ni.nq need for and 

O'.i11::-c·"', t~1°._-_· . .,.,,,..;ti....-.c'o1 cc•\.• O'~ c1 e~- 0 .,..~ - - • ._ ,. LLi.~:... _j,_:\,,j 4.• ._.,_, ':J J.' )_., _..;. .__..._,.,L~ 

river flow hydrology on the land 

is -:>:[ interest. 'I'he only sta.ge recorder for the j:·ive....:. in · 

.i..c..ll '."'--- E',,-=-.·-.·.1~ t"'.1 1-~-:.g_._ .·ic_1·.r1. ·i s ~-1'·, P. o•~C. 11'(\fvi ·n ·1 ·: ,, ·'c;:; ..; i·· ..,., r"? c +- '.".; c~ "'' lo r"' +- ,-,.;! ;:, .j.. ...,_ ,. __ -"-::~ - ~ .... - ~ .• l...,.tJ,JL.t. l .. C.-. .i- .. - .. l,. ... ~-..... .. ,.~\o.-·,.j\__. .. ..-·-.:.~.·~-·-_,.;,, i....&.•,,. 

Bakel. Th2 to~ag~aphic surveys are tied to that flood 

CorrE,, :-o·'-~'i +·"h;:, r"=·_:,v--7ic.·c cp.;r,i'cJ1 ,~ ''ll.
0 

t·.k1 t·.he \.:-l·:o_r,.,7.,,_ •·'- -.•. •-~U ,,,1,1;! c: ... ""~-- ~ ..1.. -• •.• >:> Y l. •- • . u flow ele.va-

' 
tions at the Bakel stage. The correlation of the Bakel 

pe:cimet.c::- fa::-raer data, ~·;hich lies close {about 5 km) to 

the Bakel flood stage guage, were very good. Thl. c:: gr->n·"" -.--~, .1 1 ~' 
&.J -- "-·'-'-4.-- .l 

,. . 1 conr 1.l.1Tle.c th.:-i.t the f ai.a1ers 1 memories v.rere approximately 

For those perimeter irrigation areas lying some 

distance from Bakel, it was assurned that the farmer memory 

data. was similarly correct. The farmer experiences aiso 

indicated that the flood'height elevatior1s in the flood 

plains lying inland from the river were about one meter 



lower than th0 f].(')OC flow elev.:itions; on the rive::.-. This is 

1 
. ~ 

exp a.:.n,2a t l-l~" ;<c-:c.·""~-~-irJ·ll Q·f' C';)T.'D cngJ...'l"" 1"r<· ~-1-.·)-1 t_.. ~ ............. ;>\.:,;.i .. \,..._-__ -~ •• JJ,...'..J#- _.J, .. _ - ... --~-~ ... :..J '- J.~l.,.. 

the river crest~ for a short period, 3 or 4 days, after 

a precipii:ous rise, and th2 c.mount of flood flow up the 

lor.-Jer lying 

elevatio~ had receded. Thus.Q lesser flood level elevation 

would occur i:1 

indicz.ted that the main r:;_ve!.· would crest for about 3 to 

pc:.:riod may be 

too short to pc:r::nit fill.i.r;g up of the inland fJocd plains. 

'rhe flcod fl(:'"" hydroJ.ogi::.~t wor};-:ir ... g for. .-.• I. D < felt tr:a.t 

a differGntial of one-half meter between flood height in 

the riV«:!r anc £locd height 

. 
During 2.n interview with Mr., Moh2.':·.rned. Curtin, a 

40 year residenL in Bakcl, it was stated that up to 19G6 

the Bakel flood stage reading was about 13.5 meters and 

from 1967 to 74 or since the dronght., thr::! flood stage read-

ing has been 7 or 8 meters. This indic tes that during the 

drought period and up to present the river may be flooding 

at lower elevations than would occur during a normal flood 

flow year. Mr. Curtin also st2ted that a similar drought 
... 

and lower watc:~r sta9e elevation had occurred in. 19 39-45. 

The discrepancy between SAED theories and the 

farmer inter7iew clata indicated that the PP team needed i:.ore 
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good that the irrigation peri~etcrs to be selected can be 

adequately protected from floods at a cost which is 

economically f~asible. 

The success of exp1nding the activity dep011ds largely 

upon thP probab~lity that ~t least four ye2rs out of five 

the T)r"OIJO"' ··""1 
l...... .: ~r. .. ... -4. be f:cee of 

and d~nagin~ floods, or can bo diked with lciw 

ir:unda t::Lo11 

Therefore, ;u:D contr21cted a hyd:co1.09ist wl~ose report is 

attached a.s Ji.m~cx K. 

and discru,:;~-:;.~JJns with tl1e SA-ED engineers and the 

c1.ike~.;. 

economist on the P:l? tean, it \·;a.s decided tha.,;: destgn.ir:cr the 

dikes to a one y22.r in tc!1 flooG. level r.1ould b12 pref 2r2.ble 

in order to red0ce the risks. 

small part of the project, the i~cre2se in total cost was 

·rnin.1.m21J. an¢!. helps a::;surc proper u~_;e of: tLe ret··~:::ind.er. of the 

invesJ~JI'ient. 

3. Plans 2nd Soecificatio~s 

The PP team visited the s.:;.ED h'2a.dc:;:u~: .. rt::rs cng :!.!leer~· 

ing office in St. surveys 

for J.2 perimeters totaling about 227 hectares have been 

Con1ple ~ ed T'nn -'-0Doa·,~~'1...,11i c s·1r1•0"'c '·'e"·e i11::>r:"" to 1 0 cm --~·- • t:, l.. .. :;-u.J ~ - '- .• "--:t~• ,, . .t. ~~u.c.:; - .l 

~ 

contour intervals and are correlated to mean sea level 

elevations and the Bakel flood stage guage records. This 

perm.its a determir:..:. .. tion of the areas tho.t ma.y be f~ee of 

floods based on the known hyd~ological flood level data. 



... 
C_'JC. ... 

The 10 cm contour in~erv~l~ provide a suitable 

tococ:r::u!1ic f:rW 011 \·lhich to fJli3.n 2.Y~d 
1. _, -- .. , 

~ . 
ClC-; S )_ Cjr1 

'I • 4 -· 

tne Y."J.c::; pac.c~y 

irrigation systems. The SAED engineers are designing the 

individual that tha~e is a maxim~m of l 0 C~E\ 

(4 inches) differenca in elev3tion between field dikes. 

Under this 

A 10 CLl difference in levels of an in-

staff, as a result o~ ex-

pericncG in growing r~c~ Oil the~e soils. det0r~ined that a 

cul tiva.t:i.Dn 

shculd be utilized, 

. 
paddy a.rea~ raa.y need to be c:largcd. to p•::::rr:d.t efficient. 

rnecha;:::.~'.. cal ct·.J. ti Vd.tion o FOf the pres2:-1t, the relc..ti·.;.::J.y 

small to reduce the amcunt of resui:~:ed 

fl. e "' d r #• v~ ·-\ , .; -. ..-.:-
• . • ..L ..).. t:! t.:, J.. .1.. ... ':J • Since the soils are gooc'., bu~: more pcr>Le2bI.e 

t-'r,_,-.. -n a.1 e ... s1·.r.::.·b .. _1.e· .fo1.· i'dec"'l r_:_r•;_=>_ J.c"ll' •. •~s, th--, c.,.-,-,11 plo·'·,- t,•;11 
.. • - ~ - ~'- -- ~ - '-'- • , .::lL,lC... ·'- •• .- .) -. .;; ,./ -'· 

h~lp pY-cn·..-...'·:-. 1-'nre o-<-fir1'prt· 1'rric···,ti' .. ,., "1 a-i-~r "4lJD' ~C"'-'-l.C)11 
_ •• 1,.<·-•1..-l:! ll'.- .•. .;:....l.. ··-~----!. -- --~<-·. U1. ;'v ~e;;~. c.~~J •. L a.I... •. 

practices. 

SlillD en<Jlneers have planned. and designed the 

~ain ditch0s and laterals to take advantage of the ~atural 

topography. The main canals are aligned along the general 

level of the contours and will require few major dro~ 

strucl':1.i.r2s. The laterals cut across the contours &nd small 



drop-turnout structures will be required in the laterals to 

r)rP• 7c'nt Ci... .. _,;.· •. -. .-, .. •1e:l ,.~}·_·oc~ion a1;ci ~-.- p····c,71' a1o \·'"'tC~ COn~·rol 
;:: - ~" "- - l . .._;;_ ~ - .;. • ..4 .._,] ,_ ) .•• ~ ..., Q .,!.. • '-· ~ •. • 'rhe 

Y7"",..,-"r Flo'·' J·r:· t·i1 .";\ J:~J-.-,-...··1ls •·1;11 ho -.~,::.l:-.'-1'~ 70 ly ,. .. ...,.,:::il1 
•t'\(.:Z.l-l...- ~. IV _ • .,,. ~l..1.-\...- •'~:i..l...\"..:,. ...... L Y-'- ...... ,,.Jt. •• .;..,.._.._C4L • .,;i'"_. 1.;JJl~l..-'. .. .,_. 0 The 

SA.ED engin<:!ers will need to develop a small sta.n.dard precar_; t: 

concrete drop and turnout: structure that cnn be readily in-

stalled as requ.ired in the l;Jtr:!rals. S.AED is conduct.ing 

. . 
er1 g ; .. 11 c:. e:r"- 1 r1 g~ job. 

4. 1?t~Jn~).i.ncr St:::·'..:icnr; 
__ _._._._... ....... ~Oo.-... .: _,..-...M~4-><-.-..&-.J~· ·-----

ml 11"" I''.,-]· -· ri t"'y 0.:: ~- 11e <..-.. ~ .... ::\. t J ..... -· • ~Y ,J_ \...~ ~ystems will be sup-

plied water from the Senegal Hi V:?.r. Pumps will be ir~st.alled 

on small rafts. This set-up has been te~ted for two year2 

SERDA 

staff have reco~menJed ttat two standard si~e Lister Diesel 

anc 32 

be used. 

adjt1sted, 

' 

deliveri.ng about lSO and 300 

As the areas to be J..• r't,.; c--,J,-,-,.d 
"' - .J.. :J (;".. L.l.:;' ··" 

or p~mps 

may be used. .A l.5 hp pnmp will serve: about 15-2 0 hect::i.res 

and similarly a 32 hp pi.~'np will serve about 30Q·40 hec-ta~es. 

It is that a S n~c· ~ ~i· ~ pumn •. ,:C: -'-·'-· <... •• - should be desi.gned to 

serve a specific sized area, but due to the flexible nature 

of the exp<.lnding activity, an exact sized pump cc.mnot be 

fixed. Experience over two years indic~tes that the two 

sizes of pumps noted above will provide for most anticipated 

conditions. Under ope~~tion, this means that for smaller 

than ideal ai."lec.s, the pump will not be operated for a no::::-mal 

period; for larger thr:-m optimal are0s, the pump will need to 
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operated overt.irne. The syt>tems are de::d.gned to bf..? operated 

daytimi?. hour. s only i thus there is reserve t:Lmc for nu::\o.i.ng ... ~ 

additional water. beyond the 

largest optimal pump capacity, two pu ... rr.ps may be operat.:Jd in 

rn' t ' ' +- ' 11 } ,.. +: ' ' C .1,ne ac .J.VJ.l.y 'dl. . lU.Ve sur:..1:.:i.cien·. f 1exib:!. J.i ty and 

spare equipment to provide "moc:ns OI...,,;:,~-o•·di II 
,,,.,_.,..J_' ~-. ·-·~ &! 

5. Construction Methodnloqy 
-·~'"""'""""~---.--·- -L•.AL-.~---.-..,_ .... ..,.~------............. ._ ......... ~~- • ........ ~·i~ 

The villa0ers are constructina 311 the facilities 
j ~ 

l ·"'!ter.-''!.l .. c.:: T f·.·1'.eJd hi.1.l!Ql~ I rl·1··-·]' 11r· :.::.1,,...1 ,--,..,-,11 .,..,p•r·: '"i""'~-n-r 
-· ,.., ~- ~ ~ n- - _..,., ~ •• L~ -- .;;} <.,..;. 1\..J. ,·,.14u<:l. - !.-'.._..t~-~4~'-·:;t-.:.....i... 

dike. s) bv ha:vl ~ 
·' 

T:1ble 2 1 1 and 

men ts and co:.-m;a~:::2 L:bor e.vo..:i.J.abLL:L tv and recrui.::emen ts clu:c~~ . ~ ~ 

ing maximiJ.rn developrM:::.1t.. The v:i.lla9crs u:::;1.tr.3.1ly t.'2.rn cut in 

and usually work for three or fou~ hours. 

orovided two rent~d D-8 bulldozers 
'· 

arec:.s" 'l'he 

cA-r;iD ,..,<-''.: P"'er +- T.-:.> c u~-.; l 1' ... e --=l ..... r'" 
.;:) ;J:.. "'- :i ~"J..~ ,." d '-• vlc...-~ .__.__ . G. '-', Lv remove the heavy stumps 

maining after the villagers had conducted the light 

clec:~ring and burned the small brush. The SA.ED stmnping 

has encouraged the villagers to incr22se their 

irrig2~ed hectarage. 

to 

re-

It is planned that the dikes for the project will 

be construcb:;d by a con tractor arranged through SAED. 

SAED is expe.:.ienced in contracting procedure~;; and has 

demonstrated its ability to supervise construction activities 

in other 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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WOL'k will be done in E;uch a way that the..' dike:~ will b2 cm1· .. 

stantly traversed by the do2er. Since it is not expected 

that the dikes will be in serious danger froLl current erosion, 

rip-rap will not be used. The dikes will be made one meter 

wide with 2:1 slopes on the sides. The height of the dikes 

will vary from one meter to 2o5 meters de0~nding on the 

contours of l:!·1e land. Plans have beer1. developed by SAED 

which are sufficient for construction. 

SAED has tb.:cec.~ neeJ::_Lng tec:hnic . t' s a:.; s:<. s · J.ng 

vi3..l21g<::rs with tJw f::.eld t:;mginc~erJng 12.yout of ditche:::, 

laterals and field bunds. The field engineering J. C:.' . "' 

Th~ water d2livery systems are being staked out and constructed 

accorc~ing to the plann.oJ designs in elevc:n perim;.:!te:.r: s in-

1lhe villagers, · u:nd2r S..Z~ED f ic1C. techn.i .. _ 

monitc~ing construction progress o~ 

.for cultivation will be achieved. The vill are conduct~" 

ing a s<:i,t.isf:acto=cy ditching and field bu~1ding job. Experience 

will teach them that gc6d 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 deter~mined 

the amount and labor requiremi~nt~; of construc:tion of,; the 

main canal, laterals, field bunds, and_drainage ways and 

the results are shr::wn in Tables 2 and 3, Annex H. 



It is noted that the amoent of fiel<l work as estirn2t~<l 

in SAED plans and desi~.rns 2 .. re lC'.SS than those estimab:-::d by 

SERDA staff. 'rhis confirms ·th,2 statement of the SEI·m!1. staf:f 

t.hat extra f icld bunding work will be conducted. '11he t:cam 

bt-o'.].J'.enp~,· ·t}1::>.~-. S1.?,DT"'1/.7\ ... c-.s+-_·i.n,1 .:-1 .... l.'c·',"".) ~ ,, .• .., a }J1· t hi' c·rh h·u't h-:o."'7C - . v .. . • '-' • - J.'UJ - - hi•·- - "· c., J. t:. · · · :;; · I !J ('~ ' 

wei<;.ihed the a.ver:~gr.:: ar:tot.mt of w·ork in thc:-!Lr fa.var . 

la.bor .r0 •~r~1.i ]
0 

L~ '" 111° J ·~· r C1 ·H· a ;-, c.; CO 11 E\c·l- -::.'cl 
.......... ~. .. R c.:: .. O..::~,/. • .._ ••. ) ....f.C:- ....... t,....1.._ ~ _,,.l: .... -

f:com vi1 la<~J"CS by t11e tca:m co I :i:eJ.CJ.tf} s v·ery closely with SEHDA 

estim2tcs as shown in Table 2, Annex H. 

ing, warehouses and shop and has surveyed and designed ave-

half of tho irrigated pex~:u:-;~.sters in a very pro£e~;:;ional way. 

Based cm th.L.:;, a. 611-!-).. certificati.c:i CD.n be o-iven _, fr.cm. both 

" 
an cngiDee:.c:i.n9 and m.::::,1agemc.:nt st.a.ndpo.~_nt. 

... 
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s::..ED as noted 2.bove is carrying· on adequate 

engineering plans ..-J.nd design progr aln for the activity. S.?\ED' s 

chief designer is iJ.n exp2t:r.ia.te Frenchman. He is overworked and nai 

staff. However, they are getting the assigned 

tasks completed. Management studies of SAED have been under-

taken by Btir e au d 1 Etude:~ ;.: et 1nethode s ( BOM - part o:E the GOS 

Presid(:::ncy) and ·sATEC. These studies will iDdent.ify Sl\ED' s 

manageEv.::nt strength~· a.nd w.:;akn.esses and develop recomrnend2.tions 

for ~ ....... .,.. e«·1g ~-heni' ng t11c Ii1=ir1::>ae.,.,..,,,n·t .,, cpe,...tc ':<. Pr,...,J' '-"c~- P ~pe1-~ l...l. .... \... .._ . .. ··~~ l ......._.,. .. ,..:,1 ~L~ .._ • C:..t..._1 .\._ ,"l • i·l. ,._, ,,__ .... i... -. C._ .... ...,._ for an 

1\ID training project in SA.ED i[c: being prepared. 

In th~:: Bakel area, SAED is sponE:>or J_ng t!rc2e SERD.~1 

teclu1icians, a SAED representative, - . ] d . a r.:i..e. supervJ.sc;1: and three 

technical a~;sistants. It is planned to increase the staff to 

provide a technical as~istant to ea6h village. For the moment, 

the staff is able to 2.dequately stake out and supervise t11e 

initial const:c\.1ction work. Late:i:·, the technic:21l asEdstant work-

load will increase as they are expected to assist with agr oncmic 

as well as irrigation practices. In addition to the supervising 

engineering staff, S.AED has two mechanics in Bak.el that have 

been trained bv M~\TFOHCE in Lister Diesel M.otor mai n.ten2nce and 
• J 

operation. The mechanics are training v: .. llage empL:·~ . .:.:cl pump 

drivers, ·who will be :running the plLT"ups. The SERDA staff is of 

the opinion that SAED staff will be adequate. This aspect will 

need to iJe (:valuated as the activity is expa.;1ded this season 

and the next, to determine if in fact they can adequ~tely con­

duct the necess2...ry work. An in:L ti al small SAED staff will promo-­

te the villagers to do more of the necessary work and th.is will 

be good. The villagers must eventually be in full control and 
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and mc-m2ge ·and run their irr igat.ion systcrnrs without too much 

tech!1ical asr:;ist2nce fro:-:1 Si.\ED if the activity is to be fully 

9. ~ta i l_1-~d hn ~_l-~~-~'.-~'._§ ____ 9_J_C_~'.P aqjJj._~:: V _ _of. .. JZ_§_?-2-1?::......~~-Q 
IrnDlcrncmt Construction Portions of l~ct.ivitv ---.... - ... ,-.. ----·----··· -----------------···---------~--------~~,--·-... ·-------
The field oper ationEJ have been .r1ealt. with in detc:i.il 

above. 'l'he villagers are c1emc:rn:::.tr<.c;ting the capa.bilit:y and will 

to conduct all necc::::;s2ry field co:r1struction activities except 

the la .. r.ger dik·3 con:structi.cn \vbich is beyond their capability 

and ·wi.11 ner~d to be constructed 'W_ith heavy ecJ.uip:-:·tent. Farmer 

construct.ion c.ct.i vi ties are engineered and supervised by SJ.\ED 

staff. The PP te2JTl 
1 s analysis of the labor requirements in-

dicatei::> that adequate villag·e labor is c.vailable to conduct 

all the construe ':ion activities envisaged in the initial years 

of the => C:-, t- l_• F i ~- ' 7 
c.~ - • • v -~ --1 • (See table 4, Annex H). 

10. Timct.::bl C:! for Im-olt?.rner.t at.i..c:c1 of Con strr:.cticn and 
...--·-·------~---- ........ ------··-·--~----· .. - ...... --.-· .... ~-·-----·· ..... ~-~·-·· ·-- .. _ ... .._. ··-----~----··-· ... ~-· --~-----··~" .. ____ .__ 

'I'he timetable fer implementation of the c::..1nst.ru.c·-

tion activities aJ:Jpear s reasonable particularly in view of the 

'adequate villa.ge labor sup];.'1.Y. 'l'\110 to th.1:'ee months is 2dequate 

time to implement the planned const.!:uctio:n. activity during the 

initial beginning years.· These estimates are prec..~.icated on the 

basis th2.t SA.ED will continue to provide heavy st:t.:rnpi.ng a.nd 

construct the rn.aj or dikes. It J_s assumed that SriED' s man2.gement 

capa.bi.lity will expand with progress of the activity. 

" The project under consideration only concerns Phase 

I. However, for purposes of future planning it is noted that 

SAED has identified fer future irr ic1ation perimeter development 

about 2, 000 ha or more area of land lying- c..long the r: iver 



C-33 

adjacent the brid~;e about 1. 5 kilometers north of Diawara. The 

I and appears to be sui. table fer irr i.g·atiori developmc~nt. Land 

elevations determined near the area i.ndicate that relatively 

low dikes would be required to adequately protect the area from 

flooding. 'I'he dikes constructed for the Phase I small per irnetc::rs 

would be utilized as a portion of the dikes for the largE!r per i-

meter. They would probably be made hig·her and strengthen.:.d t , ... 
~, 

provide protection for the more entensive Phase II opera.ti.on, 

but would not be rendered useless. 

Further discussion concerning the· suitability of 

area this large for irrigation is speculative until three steps 

are taken 

1) The results of the flood hydrologist findings 

regarding floods from the mar igots to indicate the precise heigh-..:. 

and extent of the diking effort required to protect the, area, 

2) If the report of the flood hydrologist is favorable 

(i.e. indications of only minimal dike,. r equir emen ts) then SAED 

or an eng·ineer ing firm will conduct a detailed topographic 

sµrvey of the entire area proposed for irrigation and include . 
enough of the surrounding zor\es to be able to plan. C:!::i.d design 

the required dikes, 

3) Utilizing the d~tailed topographic maps, a detailed 

irrigation land classificc.tion Stffvey must be made determine the 

economic possibilities of those irrigable soils. 

When the above steps are completed SAED will be able 

to determine if it has the capability to plan, design al'1d prepc..::xe 

specifications for the entire job. There cire no partiqularly 

significant problems envisaged ·when -the above items are 

determined. The implementation. and operational experience now 

bei~g gained by SAED with its smaller perimeters in the region 
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will provide invaluable base data for planning, deBign and 

cost of the larger perimeter. If AID decides to consider 

funding Phase II nctivity
1

documentation fer it might begin 

after the evaluation of Phase I in 1979. 
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1. General 

The population of the areo. is almost tu1-cilly subsistence 

farmers. They have survived on this marginal existence since time 

immemorial by pla.'1.ting dry season sorghum and millet and a sorghum crop 

under recession agriculture following the annual Senegal River overflow 

in September and recession in No•.fember. During thir; period sedimentation 

is deposited on land adjacent to the river banks and sufficient moisture 

is retained by the soil to support an ave.rage sorghum yield of 500 

kilograms per hectare. cultivator's inputs are l.L-nited to labor and 

seeds. 

Sorghum and millet are planted under rainf ed conditions on 

the sandy soil {dieri), further away from the ri~rnr banks in June and 

harvested in October/November with average yields of 350 kilograms 

obtained under traditional methods of cultivation. 

Traditionally, some rice was grown by the women in the swampy 

areas hut suffers a total loss four years in five dt:;.3 to the vagur:les 

of the climate. Some peanuts are, also grown by the women 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 drought years of 1965-1972. 

These often result in hardship to the populatlon and loss in crops and 

livestock. 

The climate is strongly influenced by the desert. Great ... 

va.riations may occm; between pealc day and night temperatures. An 

average temperature of 45° c in April, which :Ls the hottest ti..'11e of the 

year, will drop to 25° in January. 



2. Soils: 

The pru.:omilP'1t soil types on tt.e pe:::-imeters an~ fonde soils 

which constitute about 65% of the surface project area. These soils have 

up to a 44 % clay content. 'l'hey are well aerated with good capillaJ~Y 

action, penne<>...bility and drainage. They an~ irrigable apd suitable for 

wheat, sorghum, pea.nuts, corn, CLwpeas and vegetables. They have about 

35% clay content. 

The following swrrnary is drawn from m1 . OXFA.M report on soils 

of the reg·ion. (Attached as Annex G.) 

The soil types of the perimeters are as follows: 

1. Heavy alluvial soils (51-60% clay), known as Hollaldes. 

They are found in perimeters along the river and in low-

laying areas. They' have fine-textured particles of low 

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 r~.ce 

production. 

2. Medium heavy soils (45-50% clay) content, known as (F:::i.ux 

Hollaldes). They are fom1d adjacent to Hollaldes soil type. 

These soils are h:rigable and suitable for rice, sorghu.111 

and cereal crop cultivation. About 30% of these perimeters 

are of this soil type. 

3. Medimn soils with (30-40!'.s clay) content, known as.~ Fondes. 

These soils arc well aerated and have good capillary action, 

perme2bility and drah1age. They are irrigable and best 

suited for wheat, sorghum, millet, peanuts, trn:.atoes and 

other vegetables but rice prcduction is poss:JJle. About 

60% of the perimeters are of this soil type. 
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Rr:mdcm · b:)rings of more than one· meter depth ma.de at these perimeters 

i 
, , , 

by ·pedolog sts of the Societe (~' .Amenagement et d' Exploitation des Terres 

du Delta "S.A.E.D." and technicians of the Compagnie Internationale pour 

le Df!veloppement Ru::.al "C.I.D.R." indicate the absence of hardpan at 

these depths. Also there are no salinity problems pr salt formations -, 
at this time. 

No detailed soil surveys have been reported made of the perimeter~;. 

However, the soils are fine texturc;<l with fair tilth,, low to faii: 

permeability and capillary action which are suitable for cereal crops 

production. They are probably deficient in nitrogen, phosphates and 

other minerals such as potash, magnesitun and trace elements. Soil erosion 

due to lack of cov....:r crops is evident in several places but not serious. 

Much of this erosion is caused by the heavy p.armattan winds in ~-!arch/April, 

t.'1.e uncontrolled grazing by livestock and the Senegal Fiver overflow and 

inundation. 

Preda.ninant use of primitive a.gricultural tools (da.ba) have bee!! 

responsible ::or the conservation of the soil crust and limited disturbance 

of the soil sur£'ace with subsequent minimtun serious erosion. 

Crop rcs~arch has been carried out in the Upper Senegal Rive!" 

Valley since 1965. The Institut Senegalais de Recherches Agricoles (ISR'\) 

has an experiment station at Richa'.".'.J 'l'oll where ~esearch work is cz:.:rried 

out on rice, wheat, sorghtun, millet, :mgarcc.me and vegetaJ)les. .Also 
<' 

OMVS/FAO/UNDP L ve three exp,~:dment stations at Guede (Senegal), Dae<li 

{Mauritania) and Kayes (Hali). Research work at Guede which has Fondes 

type soils include wheat, corn, sorghum 1 1:,ille': and coi;.;peas. 'l'he Kaedi 

station at Vilm1am has a Faux Hollaldes soil t.ype. Reseat·ch is per.fo1T;Jed 
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there 011 whe~t, rice, sorghum, millc·t,coi:n, fora<;e c~·o1Js and suga1~czme. 

The Kayes stati.:m in Mali has a r<;'!senrch prcr;rar.1 that inch.ides wheat, rice, 

corn, sorghlli~r millet and vegetable crops. 

The Inst.l tut de Recherches Agroncrnique et Tropicale (Ifu"\T) and 

the Off ice de la Rec here he Scientifique et Technique Out. ·-Mc-:r (ORSTOM} 

collaborate with these stations in different phases vf their research 

activities. Also the West Africa Rice Develop11ent Association and the 

West Africa Major Cereais Project work with these stations in developing, 

breeding and testing r:i.ce, wheat and sorghum var:~eties respectively. 

Several semi~dwarf rice varieties including the I. R. line with 

a short maturity of 90 to 110 da.ys have been identified and tested at 

these stations. These varieties have shown disease res}c;:ance, adaptability 

to the local cl:L'Tlate and soils and high yields in excess of eight metric 

tons per hectare. 

Semi-dwarf whe2~: varieties with a wa'!:uri ty of 110 to 120 days 

have been tested ,and have sho1·m good adaptability, disease resistance, 

high yields a.nd acceptability by the local population. Further testing 

' 
for plant:: .1g density, planting dates, fertilizer application, irrigation 

frequency, weeding, insecticide, pesticide and herbicide use a.11d haxvest-

ing date experi.rnentation are required. The Mexipak variety was reported 

to ha\re given yields in excess of :tour tonss per hectare a.t the Kaedi 

Experi.rnent Station. Also semi-dwa1=f sorghum varieties tested at the mws 

Experiment Stations have given yields of three tons per hectare and Niebe 

varieties produced 2. 5 tons per hectare wid.le composite corn varieties of 

J.ITA (A and B strains) have given yiel2s in excess of five tons per 

hectare. Crop rotation. experiments with double and triblc cropping 

patterns were successfully perfon:v~d on the principal soil types at these 

stations a~; follows: 
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Wheat planted under irrigation in November a:1d ha~.veste.d in March. 

Upland rice planted under drv .-:anning conditions in Jur.0 and harvested i.n 

October. 

Rice planted under irrigation in Novernber and harvested in March. 

Rice planted und.er dryfarming conditions in June and harvested in October. 

Rice planted under irrigation in November and h<:trvested in March. 

Sorghum planted w1der dryf arrning conditions in June ~id harvested in 

OCtober. 

Rice pl~ted in November under irrigation in November and ha:rvested 

in March. Corn planted under dryfarming conditirms in ,June <'.1d harvested· 

in October. 

On Fonde Soil Types: 

Wheat planted under irrigation in No·,-e.~;ber and harJ"estsd in March. 

Niebe (cO'wpeas) planted under irrigation in March and harvested in May. 
' . 

_Sorg~T~'!l planted under ci.ryfc.rmed conditions in June and harvesttd in October. 

Wheat planted under irrigation in November and ha!.-J'ested L'1 March. 

Niebe planted under irrigation in March and harv<~sted in May. Corn planted 

under dryfarmed conditions L~ June and harvested in Octcber. 

Wheat planted under irrigation iJ1 November and 1-:arvested in March. 

Sorghum planted under dryfarmed conditions in June and harvested in Ccto~)er. 

Wheat planted under irrigation in (Iove:nber and hCl.rvesteC. in ~1arch. 

Corn planted in June under dryfarmed condition and ha1.-vested in.:.october. 

A wide range of vegetable crops including okra, toma~oes, cabbage, 

Irish potatoes, sweet potatoer~, eggplants, onions, carrots, gaxlic and 

salads are std.t:~ble in rotations between October and :-.1arch. 



4. Cron Varieties Planted at Perirneters: __ .::;... ______ ..,. __ ... ------

At present, che f">llmling crop varieties and lines are pl2J1ted 

at some of the perirneter.s, under dryfar.ning conditions: 

Rice D 5237 (upland) 

Millet Souna III 

Soun a Garn 

Sorghum CE 90 

CE 67 

Mz.li 

Soudan 

Corn BDS 

JDS 

2 M 10 

Also the following paddy rice var.ieties c=e grown by trans-

plantation: 

!KONG PAO 

TAICHUNG 

Fertilizer application is confined to rice with 150 kilogra:ns of 

18-54-0 applied per hectare. None is applied to sorghum and millet. 

Hm .. 1ever, animal manure is used when availab1.e. 

F~':-f><?rience with the 1975 crop in BEi.kel and the 1974-75 crops in 

Matam i.ndica.tr.,c~ t."1at the best results were obtained fror.1 Ikong Pao 

(4 'l'/ha average versus 2 -· 2.5 T/ha. for Taichtmg Native). Ther.9fore 1 in 

the future it is planned to utilize Ikong Pao O'\ a much larger percentage 

of the area. 

To maintain conservatism in yield estir:1a.tes the tec::i'.1 has decided 

to m<:Ll<.c the following assumpti.ons reg2.rding yields: 



Rice 

Corn (irrigated' 

Sorghum (irrigated) 

Niebe {irrigated) 
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Beginning 

2.5 

1.5 

1.0 

.5 

Iner ea sing l:o 
in 8 _ _years 

4.0 

3.0 

2.5 

1.5 

·A changing yield is assumed because as farmers become more experienced 

with irrigation and irrigated culture and as L"Ilproved varieties a.re identified 

tested and adapted the yields are certain to be increased. Past experience 

in t.,e Guede and ·Matam peri...T.eters conforr1s these assumption:3. 

D1.1e to the uncertainty of acceptance of improved tP-cbnologies absolute 

yield jncreases are not the goal of this project. Rather the emr::hasis of 

this project is to improve traditional culture in order to release addition-

al labor for irrigated culture. 'rhe introduction of ar..iinal .tr.action on 

the drylands as well as on the i~~igated l.:=~~1r:s will do much to release labor. 

A small incre~1se L-i yields on drylar1d fai.-n.s is likely due to the efforts 
' 

of Cil·:{ and SA.ED. However, it is assllr.led that these increa.ses will not 

result in increa.sed total sorghum' and millet prcduction but rather in less 

hectares planted and more time spent in the more profitable and less risky 

irrigated fan":1ing. 

A field trials ~tat~on is recorr.mended for the Bakel area, at a site 

tentatively selected by c.he CID:\ personnel, four kilometers west of Bakel. 

An a1'."ea of ten hectares ear.narked for adaptj.ve resea.rch experiments is 

suggested. This station will perform c:rop adaptability test, varietal 

trial.5, seed density tests, crop manage .. ment experiments, fertilizer treat-

ments, ii.-rigat:i.cn method applications, insect· and disease idc~ntification 

and control, int:roducL ... on of nc · crops such as wheat, lentils, chickpeas 

and otner high protein pulses and cereals and their managerr:ent. Research 



and extension efforts should be coordinated to make maxinum utilization 

of the station for farmer field days and demonstr,1.'.ions for villagers 

i.11 the reg ion. 

5. Dry Land Interventions 

The dry land interventions are planned to encourage improvement 

of tr.adition3.l cultivation methods. The methodology of approach which 

has bGen used in the pc1st and will continue is one of planting community 

demonstration plots based on the farrners groups in each of the villages. 

On these plots improved varieties of sorghu..-n and maize will be demonstra:ted 

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 all the costs being for the 

staff and tec1mical experts. The PP tea.~ est:L~ates funding of approxi-

mately $220,000 attributable to the cL...-y land component, This cost is 

broken down as follows~ 

T.A. 
GOS staff 
Vehicles 
Housing 
Operations 
Equipment 
Ag Inputs 

$ 62,000 
30,000 
17,000 
60,000 
27,000 
15,000 

7,000 

$218,000 

Dry lane demonstration plots will be tmdertakcn in each of the 

23 villages utilizing ag inputs provided free of charge by the project. 

Farmers will be trained in use of the L'TIFroved technologies and; en-

couragcd to utilize these teclmologies on their own fields. The farmers 

showed great interest in possible i.mprov,cment. in their traditional 

farming 1:tethcdr.; 2.s a comr_,lement to the irrigation activity. 
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6.· Pesticides 

The small, village level irrigated perimeter project under consideration 

is not viewed by SAED as a maximum production effort. It is aimed at 

increasing local food resources but unlike.the maj9r, large scale 

irrigated perimeters like Dagana and Nianga, is not a maxiffium production 

project. The systematic use of pe~ticides is theref~ra not.contemplated 

in this project. If a serious insect or pes~ outbrea~ 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 w:mld be 

available for cons .... ltation. 

.., 
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C . Sociological Analvsis (detailed report attacheu as Annex K) 

1. Introduction 

Social analysis of .the project shows that it can integrate 

into the society of the Sa-rakolle who inhabit the project area and can 

respond to essential. needs of the population. There is a common will 

evident among the farmers to organize themselves on the basis of village 

communities to make their region an example of nodern agriculture. 

Already the local farmers have come to understa.1d the need for joint 

organized action. The sedentary villagers involved iD the project 

speak a common language and share a corrmon ethnic identity. Thus, the 

project area constitutes a homogeneous region for development." 

The SERDA tech.~icians are well integrated into the loca~ society 

and into SAED's operations. SAED itself, whose Director General comes 

from Bakel, is well motivated. The villagers place great hope and trust 

in the Director General as a "son" from Ba}~·""l· There is no question 

that the project.already has had some L~pact on ti~is traditional society 

and :·.1 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 

s;:nce for the first time wooen are 'harking on a project on an equal 

footing with men within the cooperatives . .' 

2. Operation of Co~tive Group~ 

All farmers and individuals can join the C<?operative 
... 

groups which orera te the village level perimeter~~. 'l'h.ere is no distinction 

mad~ with respect to sex, age or caste for adr.d.ssion into L:hc groups. 

Each member brings his own work-capital (hm'i1an invest.111ent). Every family 

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

All castes w.::>rk together and the group itself sets up its management 
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regulations and divides the group up into teams. 

In many of the villages collective gardens have already been 

established. Members are satisfied with the workings of these collectives. 

Profits from these collective gardens are used as village funds to set up 

pharmacies, build dispensaries and schools and other village community 

projects. 

What is remarkable in the village cooperative system as it 

operates so far is that the leaders are willing to keep village level 

rules flexible. They demonstrate a strong interest and desire in 

preventing cooperation itself from becoming an apple of discord. There 

is ~ strong feeling among the Sarakolle that investments derived from. 

cormnunity undertakings will be used for the community as a whole and 

net for some pr.ivileged groups. Thus, the cooperative concept envisioned 

by the project fits into the community concept of the Sarakolle. 

B. Motivating FutnE:=..J1er-lbers 

There is moti·:ation at several levels for future 

' members. Dynamic individuals, who are aware of the economic advantages of 

modern agriculture, have been observed in the village groups. These 

L"'ldividuals recognize the need for collective efforts, and understand 

the economic advantages irrigated c.griculture will provide. 

A second group of active participants is made up of those who 

are close relatives of the natural leaders. Other participants join 

because the cooperative group becomes "a village undertaking" • .:Thus, 

one would be marginal in relation to the corrmunity if one did not part-

icipate in the work which elders had come to view as worthwhile. Thus, 

for most merabers the dete"!..1nining factors are of a p~;ycho-sociological 

nature. 
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What might be termed creative competition between various 

villages has also taken rout. Sarakolle villages tend to watch and 

rival one another, The construction of sumptuous mosques is an example. 

Work~g fields cooperatively benefits from this spirit. 

Another motivation observed is the desire of cooperative 

members to apply new techniques on individually worked fields. In 

fact cooperative members seer.i to see their main advantage in apply:..1g 

new technology gained in the cooperative on their inqividual fields. 

C. The Village Group Leaders 

In six villages observed at random, four group heads 

were sons of chiefs. One group .;_s headed by the nephew of a village 

chief and the sixth group is led by a member of the second most important 

family. Thus b'1ere is a reflection of traditional lt:adership patter.'.i1 

among the coor~ratives. However, there is some innovation at the work 

team level. Work teams {averaging 5-7 in number) were observed both 
' . 

with an individual of slave ancestry \Thioubalo) and a member o;. 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 departure from traditional authority structure among the 

Sarakolle. There appears to be a strong self-imposed discipline and team 

leaders are generally obeyed. 

Women 

The project is an innovation in the Sarakolle 

environment. It is the first time that families of all social conditions 

and ca.stes come together in a project for the whole com.flluility. New 

structures of authority departing from village tradition are appea:r.ing. 

Tht.~se will be based on technical competency and a.biJ.ity as a team leader 
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and manager; factors not necessarily linked ~o the individual's birth 

status. Thus, working collective fields will become a matrix for 

experience which will evolve towards transformation of the societal 

structure. 

Also, for the first time in the histo~ of the region a project 

overlooking the sexual division of work is being undertaken. Women 

traditionally have been under the absolute authority of the men. How-

ever, the presence of women working alongside male heads of househqlds 

will have long-term remifications on the structure of authority. The 

women will gradually realize that they play an equal role in the project 

and will formulate judgments on the overall society. The gern1 for a 

positive improva~ent of the conditions of women is present. This will be 

a gradual process. The women in the Sakarolle society bear a large 

labor burden with their days full of heavy labor such as water drawing, 

grinding millet, etc. The introduction of mechanical pumps under the 

project will illustrate their efficiency at moving water and the farmer 

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. 

Emigration from the project area to F::ance, which has been the 

characteristic and traditional pattern, may not change in the near future 

because of the project. Almost all young men leave the Bakel area at age 

14-16 to replace a brother or cousin in Europe. The relatively large 

amount of money which can be earned by emigration has been the L~petus 

for this movement. Income from collective fields is too low up to now 

to rival the ent:i.cement of earning money in France or Dakar. After a 
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period of 4-5 years, however, there may be some slowdown in emigration. 

4. Summary 

Transformations of ~ sociological nature are extremely slow; 

almost unperceptable in the short term. Present day Sakarolle society 

give1a minimum of security to the individual at the least cost. The 

project can provide an extra margin of security •. Sociologically speaking, 

deviant individuals are generally looked down upon in rural corr.munities 

when they experiment with innovations that gq wrong. Negative group 

feedback devices (ostracism, mal~cious gossip and loss of prestige and 

influence over other) come into operation. When an innovation is 

successful the :imitative response of others in the conununity leads to 

broad-scale acceptance. Thus, positive and negative feedback .aechanisms 

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 proje~t. 



APPENDIX D 

HEALTH INFRASTRUCTURE 
. . 

I INSTITUTIONAL FR/\JvfEWORK - GoS - ADMINISTRATIVE 

REFORHMODEJ...l 

Admimistrative Structure and Technical Cadre 

The structure of the Government of Senegal is shown in 
.. 

shown in Charts Nos. 1 and 2. 

National Level: The Planning Council defines planning policy, 

options and objectives of the Pian. 

Regional Level: The creativity. in the mode'.1 is the existence 

of the function for development within the territorial adrnini-

stration. This authority has been modified and reinforced by 

the law of February 1, 1972, called the "Administrative Reforin." 

Senegal is divided into eight regions: Cap Vert, Casamance, 

Diourbel, Fleuve, Louga; Ser~.g~l-Oriental, Sine-Saloum and 

Thies. Each ret;ion has a Go r1crr0~ wbo represents all ministrie.s 

and acts as head.of all Government .officials employed in the 

r:egion. · However, technical mil~istries have their own regional 

inspectors. 

Each region is divided into "Departments", each of which 

is administered by a "Prefect", placed under the authority of 

the Governor. Prefects have a role of departmental coordina-

tion, technical transmission and assistance to both rural and 

urban communities under :lts juridiction. The role of the pre-

feet is well described thus: . 
4' 

Almost all local· administrative activities take 
place at the department level or lower. The head of 
the department, the prefect, is Dppointed by the 
president. He is the depository in his area of the 
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Chart No. 1 
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Technical Structure 

Regional Committee 
Development 

-Technical Study 
of Projects· 

-Assist in Regional 
Development Plan 

-Assist in Imple­
mentation of Region­
&1 ·nevelopment Plan 

Department Committee 
Development 

Technical study projects 
Assists design depart­
ment in programs 
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1. Implementation of 

projects 
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mentation of local 
projects with rural 
councils 
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CHART NO. Z 
REGION 

TerritoYy Admini-

str~tive Structure 

Governor 

Coordinates and 
controls Re.gional 
services re: eco­
nomic and social 
development 

DEPARTMENT 

Prefect 

Coordination and 
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economic developmE~t. 
Coordination and cou­
tro l of Government 
employees in the 
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CIRCLE 
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Development 3ectors. 
Assists rural Commu­
nities and controls 
Development activi·· 
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Structure 

Regional Council 

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

Department Council 
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tice eg. for set­
ting up Department 
and Regional Deve­
lopment Program 
- special request 
- sets level of 

rural taxes 

Arrondissement Council 

Consulted for ad­
vice on all actions 
dealing with invest­
ments and develop­
ment concerning the 
circle-
Special req9est 



Promotion Humaine 

1. Technical agr./ 
Production 

2. Literacy training 
3. Youth training 
4. Environmental im­

p:r::I!>ve.raent of vil­
lages 
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RURAL COMMUNITY 

President of Rural 
Council 

Implementation of deci­
sions of Rural Council 

Village Chief 

Impler.:ierits Administra­
tive decisions of Rural 
Cou~cils. Support of 
developr:ent ,;!c ticin C:e­
cided by Rural Coui. ~ '.1. 
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animal l.~ax. 

Rural Population 

Rural Council 

-Makes decisions 
• re: management 

of rural communi­
ties 

-Voices opinions 
on all develop­
ment projects 
concerning the 
Rural Communities 
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powers of the national gover,rnent and again repre­
sents each of the ministers. 1 

The prefe~t iti the figure to whom local lead­
ers look as the voice of the eovernment. 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 ideas and progres-

. sive changes most heavily depends. 

Departments are divided into arrondissements (circles). 

The head of an a~rondissement 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 H.ural Councils which are the 

representative organs of the Rural Communities. The subpre-

feet controls financial management of the Rural Connnunities 

but, as budget officer for the Rural r:ornmunities, he is 

under manage111ent of the Rural Councils. 

The Administrative Reform has created the Rural Commu-

nities which bring together several villages and are the 
. 

basic organizational level of populations of rural areas. 

Villages, i.e., several families 0~ carres close to 

each other are the smallest administrative cell. The "vil-

lage chief" is appointed by the subprefect, and is under 

the joint authority of the subprefect and of the president 

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 units. At the level of the arrondissement, the 

subprefect, with the Center for ~ural Expansion (CER) over 

which he nas authority, promotes rural development. The De­

partment is a transmission organ (between the Region and Rural 

Communities) where the prer~~- has a team of trainers, whose 

task is 'to sensitize, to assist and train rural councillors. 

Decentralization : participatory structure. 

The Rural Community has "moral personality" and financial 

autonomy. Each Rural Community elects the Rural Council, of 

which two-thirds of the memeers are elected by the people and 

one-third art:: representatives of the cooperatives. Thi~ Council. 

mar.ages Community affairs. Financial resources come from rural 

tax (paid by each person) and from other taxes. TL.e income 

from rural tax is allocated to the financing of local develop·· . 
ment projects, which are approved and voted for by the Kur2l 

Councils. 

Technical.Structure : the GER 

Available to the administrative authorities (governor, 

prefect, subprefect) are Regio~al and Departmental technical 

services, the Representatives meet once a month. The CEK is 

at the level of the ar~ondissement. 

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 supervision of the 

Minister of Rural Development. 

lt provides technical assistance to the rural populations 
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for the implementatior of local development projects. The CER 

has a· bud~;et provided by the national treasury for the imple­

mentation of specific projects. 

The ideal staff of technicians in the CEK is as f~llows: 

agriculture, livestock, forests, water resourceJS, cooperation, 

sanitation, youth and sports, fisheries, and technical educa­

tion. There are also women -viho t~ach home economics. Onee a 

month the head of the CER devises with the members of the team 

a plan of action. 

Finally, the Services of the Stace Secretariat to "Promo­

tion Humaine" are the vehicle that allows for interpreting 

the Village Health ?rogram, suggested by villagers. 
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II MINISTRY OF PUBLIC HEALTH AND SOCIAL AFFAIRS 

The orsanization of the Ninistry of Public Health and Social 

Affairs is sho\om in Chart t'l CJ. 3. 

Regional Level 

ln 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 refeJ:red 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 hospital treats only a very 

few of the cases that they normally might treat: the other cases 

stay at home without receiving vitally needed care. 

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

Disease Control Service" (Service des Grandes Endemies) 1·.;hich 

carries out immunization programs. This Service does not provide 

' 
total coverage of the population. It also does not seem to pos-

sess a well defined conununicable ,disease control policy. Vaccine 

stocks in Bakel did not exist. Responsibility, in principle, 

covers prevention and surveillance of yellow fe~er, smallpox, 

measles, cholera and malaria. In the countryr·ide 1 including the 

Bakel area, immunization reaches only a small number of children. 

Rural medicine ::_s the responsibility of a Regional Chief 

Medical Officer, who supervises health Services in the Depart-
... 

ments (called "Circon.scr~ns Meclicales" in the Health Servi-· 

ces.) 

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

the 9irconscription 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 (Dep!1· tment) iS. equipped ":·Ti th 

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

to 30 beds of which ten are maternity beds. It is directed by 

a physi~ian, assisted by one or two midwives, and nursing person-

nel (Really only a small hospital.), 

The Bakel Health Ce~ter which the Team visited has deteri-

orated and is very inadequately equipped. 

Rural Cornrrlunity Level - Arror:1issement 

Health Posts are rural dispensaries located in the main 

villages of Rural Communi.tie~; 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 Pnd 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 1 ten to twenty meters d~ep. 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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Ministry of Health plans require staffing patterns in each 

of these Health Posts as follows: 

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

2. One aur.:iliary nurse, called an "itinerant worker" 

(agent itinerant) when working in the Health Post because 

his task is, besides assisting the nurse, to visit the 

villag~s of the Comrpunity once a month, note all epidem­

iological problems and report them to tha. nurse, to teach 

health education in order to prepare the population for 

vaccination campaigns, and to advise the population on 

hygiene matters; and 

3. One laborer for cleaning and other heavy tasks. 

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

cause of the inadequate medicine supply, the Health Post lacks 

essential drugs 8 to 9 months of the year. Patients cease to 

come to the Health Posts as soon as ·they are aware of the Jack 

of drugs. 

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, 

s~affed 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 of such quantities of drugs for distribution was 

quite a mystery, consider:i.ng the difficulties of transport, 

crossing national borders, etc. 

.,, 
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He was very concerned that sorely needed medical 

supplies and the most essential drugs are received in 

Bakel only twice a year and then in quantities estimated 

to be two-fifths of the minimal requirement. 

III 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 averages should be inter­

preted in view of the concentration of physicians -in 

Dakar: Cap Vert Region has 3,800 persons to a physician 

while Diourbel has 66,700 to one. Senegal-Oriental is 

even worse off in its ratio as sho··m in the Chart 

No. 4. Senegal-Orient~l is the most underserved region. 

The Medical School at Dakar graduates about 30 students 

a 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 will soon bring 

a r,uf ficient number of physicians to staff all the 

Health Centers in the interior. 

Midwives: In 1974 there was a total of 330 midwives .. 
in Senegal. Almost two-thirds of these arc located in 

the Cap Vert Region. 



CUA.RT NO. 4 

HEALTH PERSONNEL OF SENEGAL (1975) 

uoctors Pnarmacis ts 4-lurses M.f~. ··~~ 

Reg. Public Private Total Pop. per No. Pot'. per No. Fop. per No. Pop. per 
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* First figure for year 1966, second for 1975. 

Source: Ra2rort Annuel du Service de Sante, 1974. 
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The state school for midwives,_located in Dakar provides 

a thr~e-year midwifery course. The graduating class .consisted 

of twenty-five students in 1973 and twenty-seven in 1974, all 

of whom were Senegalese. If one or two of the students were 

sent from1 and willing to return to work in the Senegal uriental 
0 

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' Schoo.l of Dakar and lasts for 

three years. This school has graduated 40 to 50 nurses a year 

(of both sexes) during the last seve~al years. 

·1·.caining of auxiliary nurses is given in two schools: 

(a) 8t. Louis offers a two year training course, main­

ly. clinical, for a diploma of Agent Sanitaire, 

the equivalent of a 11Health Auxiliary". 

This schopl occupies an overcrowded old building, 

and could not take more students. Sixty students 

(of both sexes) are recruited in the 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 the 

end of the second year. 

(b) Khombole: receives each year from St. Louis ten 

students who have completed their first year and.; 

provides a one-year.course centered around hygienne, 

nutrition, sanitation, the practice of demographic 

surveys in villages, and prophylaxis of communicable 
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diseases. 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 when they assume their 

tasks of visiting villages around a rural Health Post. Most 

national statistics do not distinguish between the professional 

anp the auxiliary. Distribution of nurses in Senegal is 

better than for physicians. There are nine nurses per 

physician or one nurse per. 1,700 inhabit~nts, if one includes 

both professional and auxiliary nurses; 

Besides these· national-level schools, there is in Dakar 

a school which trains nurses and midwives for teaching, super­

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 cooperation. 

It is the ~entre d'Etudes Superieures en 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 Service (Pl~P~'KO), located in 

Dakar, is responsible for the purchase and distribution of 

drugs and supplies to the entire MoPHSA system. It is also charged 

with the inspection of pharmacies attached to private and pub-

lic establishments. In addition, it is expected to implement 

the international conventions on narcotics . The funding, 

organization and manpower available to this unit presently 

· do NOT permit it to fulfill A..~I of these functions satisfactor­

ily. 

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 pharmaceut~cal budget. The 

Fourth Plan called,for the fo~ation of a new regional phar­

macy to 1:..a located in Tambacounda 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 f~egional pharmacy has been established in Tambacounda, 

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 be.iug undertaken directly by the MoP?h 

& 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 if establish'd, 
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will have a v2ry limited effect. 

IV EA"TENT OF SENEGAL'S GENERAL HEALTH PROBLEMS 

The nature 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 Representa­

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 healtb situation than were available to the 

Team. However, WHO is currently doing just such a ref:...ned 

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'~ office. 

Even more specific and detailed data will be~ome 
. 

available eventually as the intensive and extensive Senezal 

River 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 [v. 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 vcganizational patterns 

provided describing the "Nature and Extent of Public Health 
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CHART NO. 5 

;THE TEN LEADING ILLNESSES 

Categories: Out~Pt. Visits, Hospitalized, Deaths, Deaths from Communicable Diseases 

ToC!al Out-Pt. :total Hospital· 
Vhft9 1975 1. 't;'l .,.,n 100"!.. hed 1975 135.284 1001. 

Undiagnosed 191.795 _ __Jj), QA Undiaiznosed 24.828 18.35 

Parasitic -
'l'\l r"'"' '·"'" ?R 71 Obstetrics eo u1 44.74 

llespiratot"y Parasitic 
'·"'"' 1'10" 

.,., Q '!l Infections 16 937 12.52 

Digestive Respiratory 
Svstem 209.914 11.97 System 8.928 6.60 

Iniuries 122 483 6.99 Digest. Svstem 6i716 4.96 

Diseases of Perinatal 
Skin Tissue 89 167 5.09 Morbidity 6.057 4.48 

Nervous Svs. 81.951 4.67 Injuries 3.484 2.57 
Endicrin. -

Obstetrics u4 864 3.70 Nutritional 2 198 1.62 
. 

Orthonedic 25 326 1.-44 Circ. System 1 117 0.90 

Blood Genito-
Dvscrasias 14.970 0.85 Urinary System 1,016 0.75 

Genito- Blood 
14.521 0.83 Dyscrasias 

. 
975 0.72 Urin.arv Svs. 

Total of th-e ' ' 
Total of the 

10 Leading _:tll. 1,526.897 87.09 10 Leading Ill. 1081049 79.87 

Total Deaths 13,412 100% 1r 'Total Deaths 
from Comm. Dis. 100% 

,.__., . 
' 466 18.39 cases Deaths 

- tn1 2 941 21.93 Malaria 483 773 563 39.23 

- n---"~ t~,. Tnf' 2.660 19.83 Measles 26 267 324 22.58 

D1g~st, Sy~t~ 11684 12.63 Tetanus 11086 230 16.03 

Blood Dys" 814 6.07 TB-Resp. Svs. 2.691 145 10.10 

Circulatory Cerebral-Spinal 
Sy§ tern 786 5.87 Menindtis 367 56 3.90 

Resp. System 725 5.40 Diutheria 399 49 3.1~1 

JilldQci;:ig, -Nut. 106 5.26 Whooo. Corn.!h 25.208 23 1. 60 
Icterus (Hepa-

Obstetrics ?25 1.68 tic linlfunct.) 819 16 1.11 

J.nillties 111 O.C!3 ___ ~oehiasis 3 926 9 0.63 

__G.el!.itQ- IJr. Sys. .lQl_ __ _Q_,jJ__ ,__'.!YP.h.: .. :-1:' n rat vp_ h. 1l10 8 0.56 -

...IP..!.fl l 0 f lQ 101153 ~!)_J]__ - Total of. 10 . 544,976 142_3 99.~.L 
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Services Presently Operating". However, charts of organization 

everywhere do not necessarily ref iect the acttlF.l dav-to-day 

"informal" workings of the entity described, nor in anyway 

aptly describe the problems of inevitable political and inter­

personal relationships. The difference 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 is a consensus that the health infrastructure in Senegal 

is superior to those of other French West African countries. 

What does exist provides a nucleus around which could be built 

integrated health services that could be more cost-effective 

zhan the present precarious rural health structure. 
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V HEALTH INVESTME.:-ITS 

Both the WHO Country Profile and t:he USAID/Senegal -

Sector Assessment list the C~ntral Reorganization of MoH 

as the first project of Health Investments Under the 

Four.th Plan--Senegal 1973 - 77 but show no possible source 

of funding.. The provisi.jns of the Fourth Plan for the 

Health Budget, national,bilaferal, 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 effective use of 

the very limited Health Hanpower, Financial and Physical 

Plant resources, coordinating their development with :->ther 

sectors of the economy in relation to projected population 

growth. 

The recently completed Fifth Four-Year Development . . 

Plan was not available. 

VI HEALTH SERVICES IN THE BAKEL DEPARTi'IBNT 

a. Department Level 

Health services in the.Department emanate from the 

Bakel Health Cent:er under Dr. Ly, Chief, Circonscriotion 

Medicale. Its staff is comprised as follows; 

1 physician 

1 midwife 

2 registered nurses 

1 agent technique medic~ (trained for specialized 

task) 
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CffART. NO. 6 

HEALTH IUVESTMENTS UNDER THE FOURTH PLAN; Senegtll 197-' .- 77 

1.'ITI..E OF POSSIBLE SOURCES 
'PROJEC'r OF FUNDING 73-74 74-75 75-76 76-77 TOTAL 

Central Reorgan-
ization of Moll .. 
Remodeling of 
Existing Facil. *BN-UNICEF. 50 63 83 13 209 

New Facil. - Health 
iosts and Centers BN-UNICEF I URSS 47 54 93 123 317 

Logistic Su2~ort BN-1.JNICEF I FAC 38 35 3r, 32 139 

Basic llealth 
Service Develo~ment BN-UNICEF 15 11 13 16 SS 

Fragile Vaccines USAID-FR 2 'USSR 14 16 17 16 63 

School of Nursing Unknown 250 250 

Fight Against 
Leading Diseases FAC 25 35 10 10 80 

Nutrition Protec-
tion Program BN-UNICEF 19 . 3 2 30 

Central Public Health 
Lah. Fight Against TB BM-Canada 121 

_ .. 86 207 

Regional Pharmactes BM-Unknown 4 4 18 1§. 44 

Regi·onal Publi:_c l~eal th Labs. BN-FAC 32 16 22 10 

Blood E.snk EN-FAC 17 9 8 34 

Dental Care BN 9 2 11 14 36 

!',sychiatric Assist. BN-ENAS~oyar Club 20 16 36 

Social Centers I\N-UNICEF 2 55 44 55 156 

Cobalt Bomb FAC 16 16 

Envi rornnental Senitation tN-FAC, FAO 

Note: Units of Millions of Cf:'A Francs. 

*BN ~ Banque Nationale 
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-
CHART NO, 6 

(Continued) 

TITLE OF PROJECT POSSIBLE SOURCES. 73-74 74-75 75-76 76-76 TOTAL 
OF FUNDING 

Hospital Complex 
Fleuve Area FED-BN 490 ?.44 195 122 1040 

Tambacounda UosEital FAC 150 150 

Diourbel Hos~ital W. Germany 60 60 

Zinguinchor Hos2ital FAC 150 150 

LeDantec Hospital 
S tom11 to logy BN 7 1 

·LeDantec Hospital 
-Laboratocy BN 32 2~ 32 25 114 

Pediatric Ward at 

Doctors' Offices, 
Hospitals at 

.. 
FUlIDING OF SENEGAL'S FOURTII FOUR-YFAR PLAN 

(in millions of CFA francs) 

SOURCE OF FUNDING FY 74 FY 75 FY 76 FY 77 TOT~ IN~ 

National Budget 280 323 2~6 150 979 4 mill. 

Multilateral Aid 533 25'• 235 169 1,191 5 II 

Bilateral Aid _ill 392 156 513 11424 ~4_" 

1, 176 969 817 832 3,594 16.4 
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3 ·agents sanitaires 

l auxiliary nurse (female) 

2 matrons 

The patient load 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 being 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 

unchanged 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 inadeqqacy cleaners of the 

health center and the village health posts have been laid-, 

off a:.d the buildings are in a very poor state of cleanli-

ness and disrepair. 

The Services des Grandas Endemies is reµresented by 

a single nurse in Bakel. He is in charge of the Arrondj.sse­

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 dld 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 lepers ·in Bakel, 

and 258 in the Arrondissernent. Rifarnpicin has been recently 

introduced for the treatment of leprosy but is not available 

and DDS is the only drug used. Tuberculosis cases are 
" 

flown to Dakar for diagnosis and prescription. Treatment 

is carried out in Bakel and in the five village Health Posts 

of Nuderi, Diawara, Golmi, Vafera and Balou, by the nurse. 

Syphilis is treated only if p·atients can afford the 

$16 cost of the drugs in a pharmacy: .Benzathin penicillin 

plus Bisriuth 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-

iasis are not given any organized attention. 

This situation represents the rule rather than the 

.except fon. Remedial measures should include cormnunity 

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-

cial channels. 

b. Village Level 

The villaees are served by 12 health posts or rural 

dispensaries, generally manned by one person as shown below: 



Balou: 1 agent sanitaire (auxiliary nurse) 

Vafera: 1 euxili.ary nurse specialized in surgery 

Golmi: l inf irmier decisionaire--trained on the job 

Diawara: 1 registered nurse 

Muderi: 1 auxiliary nurne specialized in surgery 

Gande: 1 agent sanitaire when trained 

·The patient load in the Diawara and Golmi health posts 
. 

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. They are pro­

. vided with no supplies. 

VII ASSESSNENT AND 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 t:1at 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 villat;e cooperatives." 



CHART NO. 7 

HF.A.LTH/SANITATION INFRASTRUCTURE OP SIREGAL (1974) 

HEALTH CENTERS HEALTH POSTS MATARNITIES P.M.1. 
Regions 

.. . . . -· NB R Access. NB Acceas. NB a H Accessible Access. NB R R. 
Population Pou. Pop. Pop. 

•' 

Can-Vert 4 843.119 1 13. 2 13,599 .62 1.7 lL 263 17 3.2 s 695 24 2.7 

Casamance t 113 772 6 38 .• 8 7 Q".\A 86 10.2 19-.379 8 33.6 15.808 7 35.9 

Diourbel t 116 766 6 42.2 15.923 A.A 15.6 17 679 9 34.5 18 928 6 42.2 

Flcuve 1 1n6 R~6 4 '"iQ_ 3 6 l\7R 65 16.. 7 16.181 6 ~8.4 11 1\1\1 6 48.4 

Sen.,.1.1al-"'-4 __ .__,, - SQ R?n ~ '70 Ii 8 OR? 'tn ., .. 2 ?n '199 ~ 79.5 11.. 560 3 79.5 

C:::i,., .... c..,1~·- 1 oo !lnn Q ')Q , ,n R?? A"l q 6 ?n.'too ,n ?'7 6 tt. i::t.O 'In '27 6;\· 

... 
'"'ics , , .,.., 87«> ri ">n r: .. tn .7'7.R .. ., r.. , 1Q C't'.l ., 17 , Q Qc;Q ,., 1t.. 5 

. 
C:::t:'N1:'f'!AT q 't':tn t.r.o 'Ill. /,l'J Q 1n 'lli::.t. /,">A ,., 1 ,,_ '70n "'n 'Q') 'llt tn .AOlt F.F.. .-:tn 8 . 

R. • Average Radius of Coverage 
P.M.I. • Sanitation Programmation Throughout the Country (Programmation Sanitaire pour le Pays) 
~!"B r In 1974, Senegal Contained Only 7 Regions; It Was In 1976 That Diourbel Split Into Two Regions (Diourbel and Louga) 

t~ Mske a Total of Eight. 

Sources : RappoTt Annuel du Service do Sante, 1974. 

'=' 
' .....,. 

°' 
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The Re'gion of Senegal-Oriental may be called "the end 

of'the line", and is at the bottom of every list in terms 

of distance from and communication with the capital (acces-

sibility), population density, health facilities and 

technical resources as well as GoS financialosupport. With 

this in mind and in recognition of the hardships and expense 

of travel, it is easy to under~tand the people of Bakel's 

reluctance to depend very much on their gove~ment. 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 telephone 

or other means o~ communicating on a regular basis. 

Despite the commendable determination of the Sarakolle . 
people, reflected in their practical insistence on self-

sufficiency, there are in addition some needs for better 

provisions of technical and professional health services 

-from the GoS to supplement th.e "boot strap 11
, self-help, 

operational aspects of the irrigation projects. 

Intensive and concentrated health education is an ab-

solute requirement in order to gra~ua~ly 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 distribution of medication. This will 
,, 

come 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 conunu-

nication betw~~n these Posts and the Bakel Health Center 
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and later, the Tambacounda Hospital for continual contact and 

access to professional advice and direction. 

Overview of Health Infrastructure and Related Problems 

This selective overview of the health infrastructure reveals 

several problems which are common to all developing countries 

( and even the U.S. to a certain extent, since the deficiencies 

are a matter of degree). In 'both facilities and manpower ther.e 

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 manpower exist in almost all the health professions. Super­

vision is either inadequate or lacking entirely in and around the 

Bakel area of the Senegal Oriental Region. 

These conditions will continue to hamper any major expansion 

of the health delivery system and even if the budget was avail­

able, it is not sure that improvements brought forLh by remedial 
. 

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 oriented towards regional deve-

lopment, 
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APPENDIX E 

DISEASE SITUATION 

le Review of Existing.Situation 

Little reliable morbidity and mortality data exist for 

the Bakel project area. A malaria survey in 1968 is the 

only epidemiological study reportedly undertaken in the pro­

ject areao 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 they were derived from data of ·clinical 

observations made at the Bakel.hospital. 

There are no laboratory facilities in Bakel. The 

nurse assigned to the area unJer the Service des Grandes 

Endemies at times does some rudimentary laboratory work, 

mainly stool examinations, at the request of the Doctor in 

charge but his equipment is limited to an ancient microscope 

and a few slides, and does not pex:mit him to do any examina­

tions for malaria or schistosomiasis. 

This nurse's intended duties are the carrying out of 

infectious disease surveillance activities :i_n 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, howaver, been nil during the past four years 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 .leprosy 
.. 

patients. This nurse seems to have been totally forgotten 

by his district· headquarters in Tambacounda who have given 



him very little guidance or support of any kind. 

An examination of the daily case regis~~r at the Bakel 

hospital revealed that approximately 75% of the patients 

seen were diagnosed as having malaria. The remainder of 

cases were recorded as diarrheap schistosomiasis, or some 

type ef injury. From this regi.ster and from conversations 

with medical personnel and villagers, it would seem that the 

main disease problem in the Bakel area is malaria. 

!'he malaria survey of June 1968 was undertaken by the 

Service de Lutte Antipaludique (SLA), the malaria control 

service of the Government of Senegal. Spleen and blood 

examinations of one to nine year clds were done and the 

results for the villages of Golmi and Kounghani are shown in 

Table 1. These results indicate that malaria in the two 
0 

villages is approaching hyperendemicity. Simila~ results 

were obtained by the survey in other villages throughout the 

r>roj ect area. 

The: Senegalese government has a nationwide program of 

chloroquine distribution which is of two parts, viz. pro­

phylaxis and chemotherapy. Both parts of this system 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 because of added 

difficulties with transportatiJn. At the time of our visit 

w~ were unable to find a single chloroquine tablet anywhere 
- . 

i..!! the project area; this includes village pharmacies, 
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TABLE 1 

SUMMARY OF MALARIOMETRIC SURVEYS AGES 1 - 9 

GOLMI AND KOUNGHANI JUNE l968 

Golmi • !SOunghani 

·rotal no. slides examined 40 40 

Total slides positive 24 30 

Percentage of pos. slides 60c0% 75.0% 

Positive slides by species 

P. falciparum 22 28 

P. ova le l1 B 

P. malariae 0 1 

Mixed infections 2 1 

Spleens examined 43 40 

Positive spleens 20 25 

Spleen rate 46 •. 0% 62.5% 

. _ A~e-rage enlarged SEleen 2.0 .1.6 



~overmnent dispensaries, and even the Bakel hospital. The 

failure of this system to get the needed chl~roquine to the 

villagers is a major health problem. Evidence shows that 

if prophylactic supplies reach the villagers during the wet 

season the number of cases occu1:ring during that peak sea­

son w~ll fall markedly. At this point in td.me 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 

chronic and is more difficult to diagnose clinically. A 

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 level of 

schistosomiasis prevalence and to locat~ disease foci. 

This 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 school chil-

dre.n. 

The consensus among medical personnel in the Bakel area 

is that only urinary schistosomiasis (S. hematobium) exists 

there, This view is· also supported by Dr. Watson in a WHO 

1.·»·µr,xtl which gives a prevalence rate of 22% in the Bakel 

~rea. The source of this information is» however, not ~ 

identified. 

l'he third disease of concern in the· Senegal-Oriental 

Region is onchocerciasis. Information compiled by Dr. Junod 
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based on clinical and entomological studies has set the 

uorthern limit of ~istribution of the vector of onchocer-

ciasis, Simuliun damnosum, as Neyes which i.s 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 Sen~gal and Faleme 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 pumping of water 

. from the river for this project will crea~e a suitable envi­

ronment for the development of S. damnosJin~ 

}Lmong other diseases of importance mentioned by Dr. Ly, 

the doctor in charge of Bakel hospital, is Asian flu which 

apparently caus'ed 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 great dis­

comfort. Reference was made to a cholera outbreak that 

occurred in 1971. However 5 there has been no further 

occurrence since. 

A:nothe1 ·ajar health concern in the area is the lack 

of an immunization program. This falls under the respon­

E.d.bility of the Services des Grandes Endemies which has 

undertaken no programs during the past two years. 



(Jf.particular concern is the lack of yellow fever vacci­

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 ye1J.ow fever could 

~ccur 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 ~a it now exists seems totally incapable of 

dealing with the problem. Hopefully more surveys will be . 
done in the future 5 similar to those undertaken by Dr. Junodp 

to define the problem more precisely. 

2. Field Studies 

Field studies of two typ~s were undextaken by the Team 

in the Project Area, viz. 5 (a) epidemiological surveys and 

(h) entomological surveys. 

~. Euidemio~ogical Surveys 
' 

:f.) Methodology 

The purpose of these surveys was the determination 

cf prevalence rates of malaria and schistosomiasis. These 
.. 

rates were intended to provide comparisons with the previously 

reported information and serve as baseline data for future 

eurveys. 
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It was decided to survey two villages, one with an 

operating irrigation perimeter and the other withouto 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 village with a perimeter. and Golmi (population 

approx. 1,600) that without one. 

By means of a random selection of car~es (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 examined were selected, 

approximately 200 for malaria including 100 for schistoso-

_miasis in each villageo Consultations we~e held with the 

Carre Chiefs to identify the selectees, inform them of the 

surveys and seek their pa~ticipation .. The schistosomiasis 

selectees were given urine containe4s and together with the 

additional malaria selectees asked to report the following 

day at a selected central point for examination. The urine 

samples were then collected, and blood smears and spleen 

palpations undertaken on all in attendance. The attendance 

of 181 persons in Kounghani and 149 persons in Golmi out 

of the selected.200 in each case is an indication of the 

success of the selection procedureo 

The malaria slides were stained in the field and brought 

to Yale University for miscropic analyses. 

The urine samples were filtered, stained with ninhydrin 

arad heat dried in the fi.eld. 2 The stained filter papers were 

examined at the San Juan Laboratories of the Center for Disease 

Control (CDC) for the presence of S. haematobium eggs. 
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ii) Results 

(a) l1alaria 

The parasite. age-sex specific prevalence 

rates for Kounghani and Golmi are shown in Tables 2 and 3p 

respectively. The prevalence rates for all ages are seen 

to be 39.4% 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 is shown in Table 4o Such a compa­

rison shows that while the difference in the rates for 

the villages in 1968 (75% to 60%) is not significant, that 

of 1977 (5208% to 22o4%) is indeed significant)o Howe~er, 

in the absence of pertinent data in the years innnediately 

preceding 1977, the inference cannot he drawn that the 

difference is due to the jntroduction of the irrigated 

perimeter in Kounghani. Additional studies are required 
• 

co monitor the differences and the effects of various 

influence factors o~her than the perimeEe~~ Indeed the 

generally intermittent nature of the irrigation practice, 

the frequent drying out of the fields at relatively 

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 t~e 

naturally occuring water bodies all tend to indicate that 

the effect of the perimeter will be insignificant. 



Age Number 
Group Examined 

<l 0 

1-4 16 

5-9 ...... 
~.:; 

10-14 10 

15-19 8 

20-29 7 

30 + 9 

All Af!:es 73 

'TABLE 2 

!1.AL.AR.!A AGE~SEX SPECIFIC PREVALENCE (PARASITE) RATES 

KOUNGHANI (POP. 1,095) APRIL 1977 

l-fALES FEMALES 
l":unmer .t'ercent Number Number Percent 

Positive ~ositive Examined· Positive Positive 

0 (\ . 1 1 100.0 

9 56.3 12 6 50.0 
.. .. 4i.8 21 12 57.l J.J. 

" 
3 30.0 13 8 61.7 

6 75.0 7 2 28.6 

1 14.3 15 3 20.0 . 
1 11.1 33 6 18.2 

31 42.5 102 38 37.3 

BOTH SEXES 
Number Number 

Examined Positive 

1 1 

28 15 

44 23 

. 23 11 

15 8 

22 4 

42 7 

175 0 69 

Percent 
Positive 

100.0 

53.5' 

52.3 

47.8 

53.3 

18.2 

16.7 

39.4 

; 

t11 
t 

V!) 



Age Number 
Group Examined 

<l 0 

1-4 17 

5-9 26 

10-14 30 

15-19 6 

20-29 1 
' 

30 + 7 

All Ages 87 

TABLE 3 

MALARIA AGE-SEX SPECIFIC PREVALENCE (PARASITE) RATES 

GOLMI (POP. 1,617) APRIL 1977 

i'Vrf!.. T 11<·...:: ~~EMAl If' ... 

Number Percent Number Number Percent 
Positive Positive Examined Positive Positive 

0 0 0 0 0 

7 41.3 4 0 0 

3 11.6 11 3 27,3 

4 13.4 13 4 30.8 

1 16.7 6 2 33.3 

0 0 10 1. 10.0 

1 14.3 9 o· o· 

16 18.4 53 10 18. 9 .. 

IKRJ"I r.t SE~S 

Number Number 
I·~xamined Positiv2 

0 0 

21 7 

37 6 

43 8 

12 3 

11 1 

16 1 

140 26 

Percent 
Positive 

0 

33.3 

16.2 

18.6 

25.0 

9.1 

6.2 

18.6 

~ e 
~ 
0 



TABLE ft> 

COMPARISON OF ~.ALARIA PREVALENCE RATES 

MAY 1968 AND JUNE 1977 

Prevalence Parasite) Rates {~) 
Village All Ages Ages J. - Y Yrs. 

1977 1977 1968 

Kounghani 39.4 52.8 75.0 

Golmi 18.6 22.4 60.0 



Tables 2 and 3 show that the prevalence is highest in 

both villages among the c~ildren and young adults· under 

twenty years of age, probably reflecting the higher levels 

of immunity among adults. It is interesting to note also 

that the single infant (age two months) exaxuined was posi­

tive, indicating that the transmission occured during the 

dry season. 

As in the 1968 survey. Table 5 shows tha~ P falciparum 

is the major species of infection. accounting for 92% and 

81% in Kounghani and Golmi, respectively7with 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 spleenic 

rate of 16.7% and that the disease is mesoendemic or in 

the nhigh danger zone" according to the classification of 

the World Health Organization. 3 

(b} Schistosomiasis 

The age-sex specific prevalence rates 

(April 1977) for S. haematobiutn in Kounghani and Golmi are 

shown in Tabl~s 7 and 8. There is no significant difference 

i.n the prevalence rates of alt ages, 11. 6 percent in 

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 were found in Golmi. This may be a 

reflection of the fact that mostly children and young 

~dults were examined in.Golmi. 
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'J.iABLE 5 

!)U?:lMA..ttY OF MALA..llIOMETRIC SURVEYS 

f.iOLMI Al\JD KOUNGHANI, APRIL 1977 

Golmi Kunghani 

Total Slides Examined 140 175 

Total Slides Positive 26 69: 

Positive by Species 

P; f alciparum 21 63 

P .. malariae 4 8 

Pc ova.le 1 l 

·Mixed infections 0 3 

Percentage Positive 1806 39.4 
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TABLE 6 

§PLEENIC RATES, GOU-!I, APRIL 1977 

Age No. No. size of Spleens Spleen 
GrouE Examined Positive l 2 3 4 Rate C~) 

i ... 4 16 2 (} 2 0 0 12.5 

5-9 32 6 3 1 l 1 18.7 

. AgjeS 1-9 48 8 3 3 i· 1 16.7 



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. Thj.s indicates that the infections are 

perhaps mild without much evidence of morbid\ty and that 

transmission is intermittent. The absence of cases among 

the under five age group is perhaps worthy of note for compa­

rison in future surveys. 

b. Entomological Surveys 

Entomological investigations were limited to surveys 

of houses for mosquitoes using pyrethrum spray, and surveys 

around the irrigetion perimeters for mosquito larvae because 

of the time constraints. 

Si.x houses each in Kounghani and Golmi were surveyed. 

Of the 42 mosquitoes found, 2L~ in Kounghani and 18 in Golmip 

only one was anopheline. Its somewhat batr;red condition 

made its species identificati~m impossible. 

Larval searches consis~ed of spot checks in most peri= 

meters visited plus intensive searches in the perimeter at 

Kou...nghani during two different visits< During both visits 

to the Kounghani perimeter every area of the perimeter was 

checked for the presence of mc1squito breeding. Areas 

examined included ditchesp foot printsp general low spots, 

EJ.ncl areas under plants. No breeding of any kinq was foiind 

exceµt in a large holding tank which was being used as a 

source of water for hand watering of small plots. Larvae 

found in the tankp howeverp we.re non~anopheline. 



Age 
Group 

~4 

5-9 

10-14 

15-19 

20-24 

25-29 

30-39 ! 
40-49 

50-59 

60 + 

~11 M!es 

Number 
Examined 

5 

7 

7 

6 

l 

3 

0 

~ 

"'" 

3 

5 

38 

TABLE 7 

SCHISTOSOMIASIS HAEMATOBIUM AGE-SEX SPECIFIC PREVALENCE RATES 

KOUNGHANI (POP. 1,095) APRIL 1977 

MALES 
Number (Percent 

Positive Positive 

'II· 

0 

1 

0 

3 

0 

0 

0 

0 

1 

1 

6 

0 

14.3 

0 

50 

0 

0 

0 

0 

33.3 

20 

15.8 

Number 
Examined 

0 

10 

4 

3 

b 

3 

10 

5 

1 

4 

48 

FEMALES 
Number 

Positive 

0 

0 

0 

2 

0 

0 

2 

0 

I() 

0 

4 

Percent 
Positive 

0 

0 

0 

66.7 

0 

0 

20 

0 

0 

0 

8.3 

BOTH SEXES 
Number I Number 

Examined Positive 

5 

17 

11 

9 

9 

6 

10 

6 

4 

9 

86 

c 

0 

l 

0 

5 

0 

0 

2 

0 

1 

1 

10 

Egg Counts: Range 1-27 eggs/10 ml urine; Geometric Mean 3 eggs/10 ml urine. 

Percent 
Positive 

0 

5.9 

0 

. 55. 6 

0 

0 

20 

0 

25 

11. l 

ll. 6 

tz:I 
~ 

I-" 

°' 

_J 



Age Numb ex 
·Group Examined 

~4 4 

5-9 17 

10-14 22 

15-19 5 

20-24 l 

I 25-29 0 

30-39 !. 

! 

40-49 2 

50-59 2 

60 + 2 

l4.ll Ae:ea 56 

TABLE 8 

SCHISTOSOMIASIS HAEMATOBIUM AGE-SEX SPECIFIC PREVALENCE lRATES 

GOLMI (POP. 1,617) APRIL 1977 

-tv1 n. -~ w· -.i...:: FEMJ!.l l<'C:! .i:>V. at ;::H~dU!. o:> 
!Number k'ercent Number Number .Percent Number Number 

Positive Positive Examined Positive Positive Examined Positive 

0 0 0 .0 0 4 0 

2 11.8 3 0 0 20 2 

5 22.8 . 9 )l 11. l 31 6 

0 QI s 3 37.5 13 3 

0 0 2 1 50.0 3 1 

0 0 5 0 0 5 0 

0 0 4 0 0 5 0 

0 0 "4- 0 0 .. 6 0 

0 0 3 0 0 5 0 

0 0 0 0 0 2 0 
i. 

7 12.5 38 5 13.2 94 12 

Egg Counts: Range 1-61 eggs/10 ml urine; Geometric Mean 6 eggs/10 ml urine. 

I 

:e~:rcent I 
Positive 

0 

10.0 

19.4 

23.2 

33.3 

0 

0 

0 

0 

0 

12.8 

~ 
a 
~ 

~ 
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c. Conclusion 

further surveys of a long~term nature o~ an annual and 

seasonal basis (rainy and dry seasons) 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 

l. SA.!tITATiuN 

ln Senegal, the ~urrent magnitude of diseases associated 

with poor sanitation rates high among .. the country's health pro~ 

blems. Data of 1975 indicate that par&s-itic and enteric dis­

orders rank first and third, respectively, of all cases referred 

on an outpatient basis, amounting to more tha~ 47% of the total 

of the "top ten" mala-dies.l Previous investigato~s have commented 

on the major role which sanitation plays in public health in 

the project area and nearby locations in Senega1.2,3 The obser= 

vations of the Bakel assessment team support and underscore 

these findings. 

The status of rural sanitation in the Bakel vicinity reflects 

traditional attitudes regarding personal cleanliness 1 a lack 

of concern for public places (central meeting points in villages) 

and unfamiliarity with the modes of disease transmission. Most 

commonlv. disease occurrences ar~ 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 soli~ wastes (especially 

n-ietal 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 
0 

grounds within the villages for the malaria vector during the 

wet season. The excavations for clay to make artobe bricks for 

building construction (borrow pits) also creat~ substantial 

breeding sites for mosquitos within and around the villages. 



Some burning of trash was evidenced in alleys in the town 

of Bakel, but this activity is not undertaken ir. an organized 
_, 

fashion, nor could it be considered a normal practice in local 

villages. No community solid waste disposal tnechanism currently 

exists in_the project area. 

As mentioned above, pit priv:les are generally well-main= 

tained. There is usually one privy per married wow~n 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 mens who do not normally 

bathe in the river. Effluent from this activity, as well as 

urinations however, is direct@d out the rear of the com~ 

pound to the surface of the common street or to shallow 

(approximately one meter deep) and crudely 0 constructed soak~ 

away pits. 

·The privy itself is of the dry type, averaging approximately 

two meters in diameter and, we are told, six meters in depth. 

lhey are unlined with rough-hewn log bases and cement floors. 

The round oepning of 15 cm. diameter could obviously be improved 

t.lpon. 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 year~. 

(At. an approximate pit volume of 15 cu.m.p therefore, a conser~ 

vative estimate of 15 individuals could Le adequately served 

over this 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 feuill{es (trench latrines) were observed :i.n the project 

area. 

In addition to individually maintained privies, urination 

and defecation occur in public places (streets and back lots) 

and fringe areas, as well as in and by the «river. Unused 

·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 vill~ges 

about ten years ago by the Fonds Euroo,ens du Developpement (F.F..n.) 

have fallen into disuse (mainlv because of valve breakage and un­

availability of repairs), and are now used 0 for excreta disposal. 

These conditions do not seem to suggest that public toilets 

would finu ready acceptance among villagers of the region. 

Custom, ratherp 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 villagesp even at heJJ,lth 

dispensaries. Butchered meat is sold at a cent£al location in 

the Bakel bazaar which is far from well=kept and supports its 

own colony of flies. The unavailability of an adequate 9afe 



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 infestation having o~curred following 

the 1Y72-74 drought. The potential certainly exists, however, 

and rodenticides were observed to be in use in faoilv vegetable 

g~rdens outside the villages. 

' In ~ummary, the traditional lack of community (vis-a-vis 

indj.vidual) sanitation contributes significantly to the endemic 

parasitic and enteric disease problems among the villagers in 

the project area. Insanitary conditions have been accepted 

as the ·ilay of life. This signals that the necessary public 

health improvements will come slowly with changes in attitudes 

brought about by health edu~ation. Furthermore, the relatively 

basic and e~tensive nature of these conditions dwarfs any paten-

tial adverse health, impacts of small-scale irrigation. Inroads 

on t.he publ·ic heal th problems, however, will be made only when 
• 

concerted effort towards sanitation and water supply improve~ 

rnents is made in addition to ·incrE~ased food production programs. 

II. WATER SUPPIY 

Water supply for the small perimeters 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 season, 

(2) Maximum flood~stage elevations for the determination 

of diking requirements. 
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Addit:tonal di~cusoion has been provided in the Nebiker 

environmental assessment, which focuses on general aspects of 

water quality implica':ions as well. 3 The present treatment 

does not intend to duplicate these prior presentations. 

General climatological data affecting the water supply 

regime are summarized below. Kayes (Mali) and Matam are approx­

imately equidistant upstream and downstream of Bakel. The 

underlined values for Bakel have therefore been interpolated 

at 50% in cases where Bakel data were not readily ·available. 

TABLE l 

MEAN ANNUAL CLIMATOLOGICAL DATA 
AT VARIOUS POINTS ON THE SEN~GAL RIVER4 

11Piche 11 Rain~ Rel. Total 
D. , Tmal:: Tnin Ave. Evap. fall Hum. Sunlight 

Location (km) (0CJ _(OC) (OC) i...lll!!!L. (mm) (%) (hrs) 

· Iv"i.a tam 621' 37.0 21.6 29. ::s 3218 526 48 3325 

tlakel 784 36.8 22.0 29.4 3081 683 46 3106 --
Kayes 
(Mali) 914. 36.6 22.3 29.4 294Li. 754 L1.S 2888 
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As far as can be presently determined, no detailed ground­

water study has been performed in the Bakel region. ~e Ministry 

CJf 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 ~nd 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 unearthed infonnation 

regarding two aquifers in that region: 

1) An upper lens counnencing 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. 

1'he studies suggested, furthe~illore, a hydraulic connection 

be~1een the upper aquifer and the river, the aquifer being re­

charged at flood stage and subsequently discharging to the river 

during recession. The actual thickness of the lower aquifer, 

as well as its possible hydraulic connections, remains to be 

determined. The transmissivity of both aquifers is high, and 

they can readily yield large quantities of water to wells, pos­

s:l.bly effecting recharge from the river (Upper aquifer: 

T ~ 1800 sq.m./day~ S = .001;.Lower aquifer: T = 1050 sq.m./day, 

S ~ .0003). It is believed that this general condition operates 

in the Bakel area as well. The study has recommended more extensive 

groundwater investigations. It i.s expected that che OMVS -
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cormnissioned two-year environmental assessment of the entire 

basin will provide some of the needed information regarding the 

groundwa.ter 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 measure­

ments at Bakel and Kounghani indicated that the river was well 

above the 10% frequency ~inimum (9 cu.m./sec. at Bakel) for 

Ap~il.7 Unlike the situation of pocled water reported during the 

same month of 1976 by Dr. Nebiker, the Senegal river was viewed to 

have a continuous flow thro~gh the project area. The Fal~me 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 that analysis does not consider 

the potential availability of groundwater. 

Water supply for the town of Bakel (pop. 6100) is proisided 

through a system constructed and n~intained by SONEES (Socie"t{ 

Nationale d'Exploitation des Eaux du Senegal). Contrary to the 

report of the preliminary environmental assessment, river water 



supplied to the inhabitants of Bakel undergoes a three-stage 

treatment process before delivery (flocculation/sedimentation, 

rapid gravity sand filtration$ and disinfection). The operation 

of the system is somewhat unsatisfactory, however. Annual 

billed consumption approximates L~SPOOO cu.m./year to 20 public 

standpipes/municipal connections and 49 private connections. 

A survey in 1973 indicated a pumpage of about 33l in excess of 

billed consumption and attributed the difference primarily to 

distribution system loss due to the condition of the conduits. 8 This 

analysis could not be verified during the present investigation, 

although inspection of the pumping facility did suggest the high 

supply~rate. At a delivery cost of $0.40/cu.m. ($1.50/J:>OOgal.); 

reduction of the high system loss is worth pursuing. 

Rural water supply for drinking, cooking, and men's bathing 

:t.s fetched from the river in buckets by wcmen and children as 

often as three time~ per day. Othc~r activities requiring the 

use of water are carried out at the river's edge. Conversations 
. 

and observations led to an estimate of 25-40 l/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 Z80,000 - 450,000 cu.m. Stated another way, the 

total domestic requirement would vary between Y and 15 l/sec., 

which can be compared to the one percent low-flow frequency of 

the Senegal River at Bakel in April of 3000 l/sec. As previously 

st:ated, the additiona.l magnitude of available groundwater in this 

sector remains to be determined. Initial signs are encouraging. 



No industrial demands on the local water resources were 

identified during the Team'~ field investigation. 

In sutnr'1ary, the combined availability of surface and ground-

water resources in the Bakel area for regional 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-. 
sihle that considerable future demands ~~y be met py 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 subbequent ramifica­

tions may be appropriately assessed. 

I!I. WATER QUALITY 

Several aspect$ of health-related water quality impacts of 

the small perimeters irrigation project have been considered in 

the Nebiker environmental ass~ssment.3 This discussion is 

intended to amplify on that framework, and, as with the above 

sections on sanitation and water supply, will attempt to look at 

th£:~ 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 ref er­

ence to such a total picture, which assigns relative weights 

(qualitative or quantitative) to the existing situation and the 

proposed modifications. 

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 wa~er 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

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 ~or potential 

return flows during the dry season. Moreover, the opinion of 

the preliminary environ.mental assessment that any such return 

flows might even be directed away from the river is herein sup­

ported. It ~annot be said at the present time what effect a 

ten-fold increase in irrigated areas might have in terms of river 

quality, particularly salinity, but this is certainly no justi-
0 

fication for foregoing the tangible benefits to be derived from 

increased food production. With a very low salinity currently~ 

the river appears to have ample assimilative capacity. 

A. Existing Data 

A search of available information at r.he OMVS and UNDP 

Documentation Centers, as well as the Ministry of Rural Development 

and Hydraulics, yielded no data regarding either surface or ground­

water quality in the project area. In the lower Senegal basin, 

however, primarily in the tidal region below Boghe, numerous 

physical and chemical investigations hRve been conducted. 
~ 

Es sent-

ially, 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 Bureau de Re~herches Geologiques et 

Minieres (BRGM) and Institut S~n~galese de Recherches Agricoles 
-

(ISRA) have been in the forefront of such investigations. 

Illy (19/3) provides a general description of groundwater 

characteristics above Boghe, in the vicinity of Salde, Kaedi, 
I> 

and Mata~, the latter approximately 150 km. downstream from 

Bakel. 9 His findings show electroconductivities of phreatic 

layers in the range from 100-500 umhos/ c_m. Ions predominat~ in 

the following order: Ca/ Mg/ Na 7 Cl, with so4 practically 

absent. As expected, low salinity waters are found in regions 

of high flood infiltration,. and the most mineralized in areas 

of high ground or clay soils. 

Similar results were found in the investigation of the deep 

aquifer (the so-called Maestrichtian layer). East of Nianga, 

measured salinities decreased from below 300 mg/l (EC<475 

/.lIDhos/cm) to less than lOU mg/l (EC <150 ,umh.os/ch) at Seme, 

app~oximately halfway between BakeL and Matam. The ionic regime 
• 

reported is similar to that of the upper layer. 

As far as could be determined, the only water ~uality moni­

toring in the project area to date has been conducted in conjun= 

tion with the Bakel water supply system. Samples are collected 

~nthly for microbiological analysis at the Pasteur lnstitute, 

and annually for chemical and physical analysis at the main 

SONEES laboratory in Dakar. This task separation is not considered 

to be wholly satisfactc~y. Results of relevant analyses requested 

during the Team's stay have not yet been received. 

A preliminary review of data, however, indicates that delays 

of several days between sampling and laboratory analysis severely 
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compromises· the validity of rnany·microbiological results. 

TbP. SONEES lab was seen to be underutilized during a visit to the 

facility. Equipped with basic instrumentation for a wide rande 

of standard parametric observation and maintained by a modest but 

enthusiastic and capable staff, the SONEES lab could provide 
D 

valuable support to future activities, should the proper insti-

tutional arrangements be effected. Furthermore, the Dep&rtment 

of Chemistry in the Institute of Technology at Dakar University 

possesses both an atomic absorption spectrophotometer and a gas 

chromatograph, which might becrme important resources for appro-

priate GoS programs. 

In conjunction ~7i~h the recently initiated OMVS Environmental 

Assessment of the Senegal River Basin, a program of surface and 
0 

groundwater quality monitoring is planned.10 A review of the 

revised project proposal indicates that the primary objective of the 

surface monitoring program will be to provide input to the deve­

lopment of a predictive mathematical model that will incorporate, . 
i.n addition to water quantity/quality programs, biological, pub­

lic health, and socio-economic components. Predicted effects 

would lead in turn to the proposal of mitigating measures. The 

initial parameters of interest in thi& task are listed in 

Table 'l" 

The groundwater monitoring program, on the other ha~d, 

appears to be oriented more towards the establishment of an'on­

going system for measurin-g the effects ,over time of particular 

development actions. Coupled with this activity would be the 
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TABLE 2 

~ATER QUALITY PARAMr.TERS OF INTEREST IN SENEGAL 
RIVER BASIN ENVIRONMENTAL ASSESSMENT10 

'WATr.;R QUALITY PARAMETt;R~ ESTUARY 

BOD 

NOD 

COD 

Ammonia-N 

N.:..crate-N 

Total-P· 

pH 

Total Solids 

Suspended Solids 

Disolvea Solids 

Chlorides 

Temperature 

D.O. 

Chloropr.yll 

Total.Coliform 

Fecal Coliform 

BOTTOM MUD PARAMETERS 

Moisture 

Ash 

!'1A'l'!::R QUALITY RATES OF RESPONSE 

~ - (Rate of BOD) 

l'n ~ (Rate of NOD) 

P-R (influence of Algal Systems) 

B •· (Benthal Oxygen Demand) 

Ka = Reaeration Capacity 

x 
x 

x 
x 

x 
x 
x 

x 

x 
x 
x 
x 
x 

x 

x 

x 

FRESH.VAT ER 
RIVER 

x 
x 
x 

x 
x 
x 

X. 

x 

x 

x 

x 

x 

x 
x 

x 

x 

x 
x 

x 
x 
x . 
x 
x 

"' 
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development of reconnnendations for pollution control activities, 

including health education, fertilizer and pesticid~ application 

schedules, and institutional arrangements. 

B. Field Study 

1. Methodology 

Physical and chemical analyses were conducted on the 

waters of the S~ne"'gal and Fallm6 Rivers during the period 4-23-77 

through 4-28-77 using a Hach DR~EL Portable Labor·atory. 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 Ba~el. 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 hours of collection; 

the remaining three were processed within 24 hours. Kefrigeration 

was inadequate for optimal preservation. Turbidity was measured on 
6 

settled samples J and pH was deterntined only after storage. 



'
f
 



F - 16 

~dditionally, surface 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. ~ 
0 

The intention of this study has been to highlight important 

investigative points for the future and to develop a general 

idea of. t~te riverine background chemistry, rather than to pro~ 

vide a complete characterization during low flow.: 

2. Water qual1ty Stirvey 

Water qualicy sampling was conducted in the course 

of th~ Team's field investigation as described in the methodology 

section above. Results of analyses are presented in Tables 

3 - 6. 

Th.e waters of the Senegal River along the stretch studied 

(approximately 63 }an) were relatively homogeneous during the 

st~dy period. In general, they ~re of acceptable physical and 

chemical quality for agricultural and domestic purposes. Turbi­

dity, although currently low, would be expected to be objection­

able during the rainy eeason, however. Except for one bank 

sample tDiawara) obtained from shallow, stagnant water in an 

area of intensive use, electroconductivities ranged from 61-78 

,µmhos/cm through the stated distance. Color·varied between 

0 and 20 units, generally increasing downstream. Addition~l 

measurements would be required to determine if this pattern is 

significant. The waters are soft and contain no noncarbonate 

hardness. Alkalinity is low and exists totally in the bicarbonate 



TABLE-

PHYSICAL AND CHEMICAL ANALYSES OF SENEGAL AND FALEME RIVER WATERS, DOWNSTRF.AM AND UPSTREAM OF PROJECT SITES 

Distance Date of TH 0 \ Total ' 'i'otd Electro· 1 
Upstream Sam? le/ Temp. 2 Color Turb- Hardnesll Alkalini- conduc-

LocaUon from Cande Analysis Air Site/Lab pH (APF.A. idity I (mg/l ty (mg/1 tivity Fe Mn No3 
<km) i-/4/77l (OC) (OC) U~'l.its) (FTU) caco., l CaCO-l (r..mhos/cm) (m!!ID (m2/l) lrntt/l N) -

Senoudebou 
South (F"!l 132 28/28 37 30/35 8.1 10 5 40 50 90 0.25 nil nil 

Selin (FRl 108 28/28 42 29/35 8.3 110 40 50 65 110 0.7 nil nil 

Balou (FR) 65.0 27/27 37 30/29 7.6 50 15 65 90 150 - - nil 
~ 

SR at con-
fluence I 
w/FR 62.5 27/27 33 30/29 8.2 I 0 0 35 45 61 - - nil 

Kounghan:l 
' 24124 ' South lSRl 42.8 30 27/34 8.7 5 0 . 35 45 68 0.1 0.1 nil 

Kounghan:i. 
: 

(SR\ 42.5 24/24 30 27/32 8.4 15 5 35 45 70 0.15 0.2 nil 

Bakel CSR\ 34.3 26/26 34 32/20 8.5 1~ 10 30 50 69 - - nil 

Mana el 
?forth (SR) 18. s 23/23 . 34.5 30/- 6.7 - 15 27 45 70 0.14 0.2 0.2 

d.o. 18. 5 2M24 32 30/29.5 7.9 0 o· 35 45 68 0.1 0.2 0.1 

Oiawara (SR 14.0 25/26 31 33/21 8.3 15 0 45 50 120 - - 0.05 

Gan de 
North CSR'I -0.3 25/26 39 33/20 8.2 20 0 35 50 78 - - nil 

SR • Senegal River; FR • Faleme River 

I 
P04 

fr.It P\ 

0.01 

0.03 

nil 

I nil 

I 0.02 

0.02 

:ni ... 

0.07 

0.02 

nil 

nil 

! 
I 

Cl 
(ir.g/l) 

l. 5 . 

1. 5 

- I 
' ' 

- I 
i 

I 
< 3. 5 I 

I 

' < 3. 5 i 

'"1j 

....... 
-....i 

I - I 

I < 2. 5 I 
I 

~ 3. s I 

-. 
I I I - I 



TABLE 4 

GROUNDWil.TER AND Y.ARIGO't' A.'ift.L YSIS IN PROJECT AREA 
.~-

Date of Te:mp. Total Total Electro-
Sample/ Temp. H20 Color Turbi- Hardness Alkalinity conduc.-

Location Analysis Air Site/tab pH (A:"1A dity (mg/l (mg/l tivity N03 
(-/4/77"J ,oc,. lOC) units) (FTU) CaCO.,) caco.,."J (...,mhos/cm) (ms!.11 m -

Diawara 
wE:ll u 

(app. Ht 
depth .. r:i\ 25/26 34 29.5/21 7.3 140 25 550 630 . 1500 0.5 

d.o. 23/23 29.S 29/- - - - - - 1500 -
Diawara 
3orrow Pit 
(app. H20 
deoth.,5m'I 23/23 29.5 33.5/- - - .. - - - 2300 -
Tuaho Mari- . 
got (app. 
l km W of 
Tuabo) 23/23 .34.5 27/- - - * - - 285 -

* 'turbidity too high to measure after 12 hr. settling; lack of filter apparatus prevented other measurements. 

I 

P04 
fm!!/l P) 

o. 1 

-

-

-

I 

J 

.l'J:j 

...... 
00 
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TABLE 5 

l>ISSOLVED OXYGEN HEASUREMENTS. SENEGAL A.~D FALEME RIV:C'RS 

Distance Electro-
Upstream Temp. Temp. conduc- D.O. D.O. 
from Samo ling Air H

2
o tivity Sa tu- D, 0, mPa~. 

Location Gan de Data/Time y.tmho s I . ration D.O. sat. 
(km) (-/4/77) (Or.) (oC) cm) <m~/1) (nH!/l) (%) 

Senoudebou 
South 132 28/1015 37 30 90 8.0 7.6 105 

Selin 108. 28/1215 42 29 110 9.2 7.8 118 

Bnlou 
(Midstream) 65.0 27 /1000 37 30 150 5. 6 '. 7.6 74 
(Shore) 27 /l.025 - 30.5 - 7.6 7.55 101 

Senegal R. at 
Confluence w/ 
Faleme R. 

(Midstream) 62.5 27/1130 - 30 ~ 10.4 7.6 137 .. 
· (Shore) 27 /1100 33 30 61 lO.?. 7.6 134 

Golmi 
(Mid& tream) 48.5 27/1225 40 33 70 9.8 7.3 134 

(Shore) 27/1245 - 30 68 10. 6 7.6 139 

Bak el 
0 

(Hids tream) 34.3 27/1400 41 31 70 9.4 7.5 125 
(Shore) 27 /1420 . 31 ·70 10.5 7.5 140 

Diawara 
(Mids tr earn) 14.0 27/1700 - 32 83 11.3 7.4 153 
{Shore) 27/1715 41. 5 34 82 9.2 7.2 128 

Gande 
(Shore) 0 27 /1820 36 31 77 10. 9 7.5 ll1.S 

(Shore 40m 
N) 27 /1845 - 31 - 10.4 7.5 139 



I Telllp. 
Sample Temp •. H20 

Location Date/Time Air Site/Lab 
t-14/77) (OC) (OC) 

Senegal R. 
at Water 
Suor..lv Intake 26/1130 34 32/20 

Sedimentation 
Tank (before 
filtration) 26/1045 37.5 31/21 

Publk Stand-
pipe (after 
filtration) 26/1115 - 32/20 . 

d.o. 26/1700 37 32.5125 

Private House 
Connection 23/2215 - -

d.o. 24/1600 - -
d " ?t../??1"' - -
d.o. 25/1430 - -
d • .(). 26/2100 - -

. TABLE-6 
. ANALYSES AT VARIOUS POINTS IN TOWN OF BAK.EL WATER SuPPLY SYSTEM 

. 
Total Total Electro-
Ha.rd- Alka- conduc-

Color Turb- ness Unity tivity NO 
pH (APHA idity (mg/l (mg/l ymhos/ (r.igll 

units) (FTffi Ca.CO .. ) CaCO.,) cm) N) - -

8.5 15 10 30 so 69 nil 

-
7.4 30 15 30 50 69 nil 

7.5 10 15 .30 so 75 0.05 

7.5 20 15 30 50 73 0.05 
, 

- i - - - - - -
- I - - - - - -
- - - - - - -. - - - - - - -
- - - - - - -

PO 
(mg71 

p) 

nil 

nil 

nil 

0_01 

-
-
-
-
- I 

Free 
Residual 

Cl 2 fag/l) 

-

-

-

-

3.5 

0.05 

0.01 

0.01 

0 

-

f'rj 

N 
0 
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form. Only one 3ample did not exhibit an alkaline pH between 

7.9 and 8.7. Marganese 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 dissolved 

oxygen values considerably in excess of saturation at various 

points along the river (Table 5) indicate a fairly efficient turn­

over in production. It is expected that the available nutrients 

are recycled into algal mass from the immediately available 

o:cganic 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, increas~d 

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 genera~, 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

purific&tion potential. 

The greatest public health problems associated with river 

use 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 quality was viewed to be comparatively 

lower. Existing as a chain of ponda not connected to the 
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Senegal at the. time of the field inv:estigations, the Faleme sho-:·1ed 

increased electroconductivities (90-150 umhos/cm), color,turbidity, 

hardness, and alkalinity, although only color and turbidity could be 

considered obiectionable (Table 3). While iron is indicated to oe 

hi?.her than in the Senegal River, manganese measured lower to the point 

of hein~ undetectable. Nutrient levels did not~differ_ signific~ntly 

from Senegal River samples, but daytime dissolved oxygen mea-

surements were generally lower. ln spite of the fact that the 

Faleme D.O. 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 

complet~ enough, however, to be conclusive. 

The one multi-parameter 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 i~rigation purposes. Altbough located in an area not 

subject to inundation nor a high 'degree of recharge, this open 

well most likely reflects a high degree 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, ~ven borrow 

pits serve ae sources for all uses except drinking. 

Although no microbiological testing was conducted duri~g 

the survey, it is most assuredly believed that both the river 

and 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 
0 

during the dry season. Currently, Javel water (liquid bleach) 

is added twice daily in bate~ doses after filtration for disinfection 

purposes. This procedure has grave shortcomings. There is also a lack 

0£ free chlorine monitoring in delivered supplies and in the short-

age of chemicals in stock at Bakel. An indication of 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 conditions, flocculation, sedi­

mentation, and filtration can only be justified during the per­

io~ of high turbidity. Even then, the system would require 

improved operation and maintenance, which cannot be presently 

assured. Attached algae on ·the sedimentation tank and weir 

were abundant at the time of inspection. Backwashing of the 

sand filter at the stated bimonthly rate is also a very questio';'1-

. 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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IV. 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 i~ebiker environmental assess­

ment as.being employed. 3 SAl:!:D'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 listed in TaLle 7, along with the total amounts 

used during 1976. NPK 16-48-0 and KCl are applied as base nu­

trients at rates of 120 kg/ha and 100 kg/ha, respectively. Urea 

(46~~ N) is utilized as a cover at a dose of 100 kg/ha. NPK 

14-7-7 (150 kg/ha),is used only on naize and sorghum. All fer­

tilizers are applied by hand. 
• The Matam perimeters, which are approximately of the same 

size as those of Bakel but pursue higher production rates, do 

use the pesticide Basudin 10 (CIBA-Geigy). It is applied to 

the rice fields at the rate of 20 kg/ha one week after planting 

and then repeated 2-3 weeks later. Fertilizers used are the 

same as in Bakel. 
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TABLE 7. FERTILIZERS APPLIED IN PROJECT AREA. 1S76 

TYPE AND AMOUNT FERTILIZER (kg) 

PERIMETER NPK UREA KCI NPK 
16-48-0 (4t;"l.N) 14-7-7 

Koumr:hani 2000 2000 2000 500 

Golmi - - ·- 700 

Yaf era 1300 1600 1000 1850 
. 

Arotmdou 800 950 600 2400 
-
Ballou 4400 4450 2500 1100 

Tuabo 2500 2000 600 .-

Mansel 1500 1500 400 700 

Yelingara 650 1400 500 -
Diawara 1950 2~50 1500 -
Moudery 1500 900 800 -' 

Gal.i.ade 500 600 400 500 
.. 

Gandc:f 
. 

800 900 600 150 

Bakel 1950 1500 1500 150 

TOTAL 19850 20450 12400 8050 

Source: S.A.E.D. Field Station, Bakel 
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APPENDIX G 

SOCIOLOGICAL CONSIDE'?ATIO:lS 

le The Problem 

The following are among the najor sociological concerns 

considered in relation to the environment~l health assessment of 

the Bakel Project. 

ae The socio-culturall patterns which have evolved 

around the river, viz., (il the various ways in which the 

Sarakolle of the Bak.el area relate to· the river, (ii) behavioral 

im~lications for personal hygiene and community sanitation2, 

(iii} the query whether the irrigation project ln its proposed 

initial stages would conce~vahiy c;ange in any substantial ways 

those patterns of individual and community behavior to such an 

extent that they would pose an adde.d ·health or environmental 

hazard. 

·- It could be demonstrated that increased food pro­

duction tends to improve the general level of nutrition, while 

improved and more s~cure incomes increase the villagers' 

capacity to help themselves in improving their health through both 

pre,Tenti~:~ measures such as imprc11ed housing and sanitation, and 

remedial mP-asures such as the p11rchase of necessary medicines. 
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Yet, development has another face, namely, the stra~ns 

placed on certain segmf'nts of the conmmn.i ty {often the 

women 3, Li- and hence the children) resulting in adverse 

health conditions. Will such negative experiences 

take place in Bakel? What can be done so as to minimize 

t~e probability of their occurrence? Useful suggestions, 

though in a different context, are to he found i~ Afrique 

Medicaleo 5 

Co Any form of "intervention," even when sought 

after by the vi.lJ.a.gers themselves, would introduce factors 

of change in the community •. "New" structures are associa·(-ed 

with the irrigation project, such as a farmer's coopsrative 

that departs from the traditional hierarchical order 
. 

and which includes women on its membership, and the 

division of a.gricu~tural lahc'r on principles different 

to the traditipnal sex-role categories. These are 
~ 

innovations that might have far-reaching institutional 

consequences. Ho·,., \·rill the Sarakolle community structure 

rea~t to these innovations? Is there any danger of 

serious disorganization? If these struc·rur~s lead to an 

enhanced status for women, will the women be expected to 

assume more "aggressive" roles in matters of property and 

goods allocationf personal and comni~nity sanitation, family 

planning, and the education of the children? 
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do If the answer to the last set of questjDns 

is posit· i ve, should he: alt h educ at ion for comnmni ty 

sanitation, preventiv~ medicine, child health, nutrition6 , 

and self-help in matters of health emphasize the role of 

the wona.n 7 and hence aim at educating the women in tJi.ese 

matters? What uther indigenous aroups within the 

Sarakolle c0mmunity {such as traditionallv designated 

leaders 8 1 9, 10) should be enlisted an<l trained for community 

health education and organization? 

2. Sociological Survey 

a. Methodology 

The survey was based on two types of interviews: 

i) Spontaneous int~rviews involving no definite set of 

questions 

ii) Planned interviews using a questionnaire. All 

.inter,riews were conducteo verbally and recorded by 

the interviewer. 
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i.) Spontaneous 

No interview schedule was used for these question-and-answer 
interviews. The occasion itself determined the sequence of 
questions, although the general subject about which information 
was to be sought was determined prior to the interview. 

Interviewees included: 

a) 

b) 

c) 

d) 

. e) 

. f) 

g) 

h) 

1) 

j) 

SAED officers, in charge of techni.cal 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 those 
invol~ed in the Matam project--a large group7 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 Soci~t~ d' Amenagement 
et d' Exploitation des Terres du Delta (SAED). Their 
spokesman, however, was Mr. Newman, who seemed to be 
better informed and more outspoken than the other four 
or five. 

Three SAED officers, Bakel. 

The Bakel ~r~fet and.his deputy . 

Various village groups related to the various per~meters both 
north ·and south of Bakel. 

The leaders of the village of Golmi--the Chief acted as 
spokesman, although other members of the group occasionally 
volunteered to add inf~rmation or clarify a point. 

Three religious leaders (1narabouts) 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 .. 
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i.i) Planned Interviews 

A schedule of interviews was developed and tested prior to 
its use on a random--one out of ten--sample of household 
(carrEf..1 heads and their wives both at Golmi and Kounghani. 
Nineteen carr& heads and their wives parti~ip&ted. The size 
of their carres ranged from 4 to 77 family members with a 
median of 23. Three of the carre .heads were not reached. 
Answers given were usual~y supplemented, modified, or assis­
ted by other villagers present at the interview. The level 
of -seriousness in providing answers varied from casual, 
ambivalent responses to careful consideration. of most q•1estions. 
One of our cases w~s obviously defiant. The.problem of trans­
lating from E~glish to French and to the Sarakolle language 
added a dimension of subjectivity. While the whole process 
was Ba approximation of a scientific approach, no such value 
iB claimed beyond that our findings are based on repetitive 
descriptive statements that show a general pattern of soci~l 

·behavior among the Sarakolle of the Bakel region. 

b. Findin~ 

The following generalizations are inrerences from interaction 
with the various groups of the Bakel river re~ion and thei~ 
situation. and the interviews, dialogues, discussions, and obser­
vations over a period of two weeks. 

i) A social life built around the.river - True to traditional 
. African beliefs, the human and his environment make one ecological 

entity; they belong 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 fal~ provides life and a threat to life as well. The 
people have to guard its banks fo~ fear of floods during high 
water. period. 

. 
0 
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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 and sex education. 

Mothers wash their menstrual rags in its water. The 

baby's soiled clothes, all other clothes, b_eddiI".';, hides. 

of animals, part of the food they eat are all washed 

't"ight 1-n the river. It is there too that they empty 

night pots, urinate, float away dead animals, then drink 

of the same water, to·be sure, only a few feet away from 

all that other activity. Their ani~als too, share the 

same river. 

The Sarakolle firmly helieve 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·hae nothing 

to do with th':' river, they assure you. "Disease is 

natural, and to be expected". 

The river provides fi~h fo~ food. It also provides 

year-round recreation for young and old. It is a social 



G ~ 7 

location where people gossip, share news, weep over 

~ach other's shoulders, unload their emotional strains 

and, perhaps, experience some form of therapy.
0 

Life from the womh to the grave is so closely 

integrated with the river that separation is likely to 

require great concerted effort over a protracted period. 

(ii) Value of personal hygiene fairly recognizedr 

but very little awareness of community sanitation 

'l;he Islamic religion emphasizes personal hygiene 

through its elaborate system of daily ablutions for the 
. 

grown-ups. Babies and children, too, are reported to 

be bathed quite regularly. The Sarnkolle seem to take 

pride in keeping•their clothes clean and the inner walls 

and the floors of their houses well plastered... But the 

refuse goes to the commons or public places and bath water 

in-..·o the narrow streets and back alleys. It should be 

noted, however, that crude soak-away ditches supposedly to 

receive bath water and all kinds of human waste have been 

dug next to the outer walls of many houses in the streets 

or back alleys .. 

. 
<:' 
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Animals are butchered, skinned, the meat carved and 

portioned right in the open, unprotected from dirt, sand 

drifts, and swanning flieso Care was observed in 

locating kitchens but smoke and pet animals in the 

cooking area diminished the appa~ent attempt to be clean. 

Regarding sanitation, the villagers have a long way to go 

before a bar.ely acceptahle ·standard is achieved. Sanitation 

consciousness might be viewed as a concomitant of a 

further stage of socio-economic development. 

Regarding disease, weffound very little awareness 

of "causality". Disease is "natural", the consensus seemed 

to be. If you pressed the questior.. .further "it is from 

God," we wer~ assured, else a s_urprised shrug as if it were 

ri~iculous even to ask the question. 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, 

p~ovide excellent hreedine: e:rounds for. the mosqtiito. 
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Yet ther~ is the cont inucus seai.·cr~ for heal th. 

Perinatal mortality wr.s rP.ported frequently. Several older 

people in both Kot;:nghani and Golmi could not recall how many 

children they had lost~ In two cases, sudden infant 

mortality was reported and bot'h asked, "but why?" The 

villagers do seek protection, a magical form, for them-

selves and their children through the purchase of amulets .. 

With prolonged illness th~y seek help at the dispensary 

.or, further on, the Bakel hospital. Almost every Head of 

Carre we interviewed reported· a circumstance that obligated 

someone cf his family to seek medical help as far away as 

Dakar, almost the only place in Senegal you would hope to 

find a measur& of professional specialization. 

Oral hygiene seems to be ohserved by many. The 
• 

crushed tip of a twig taken from an indigenous tree serves 

as a popular form of toothbrush. Numerous cnses of what 

looked like periodontal trouble, however, were o}"\served 

in each of thevillages·visited. 



G - 10 

Att·empts to improve housing conditions through 

use of concrete ra.ther than mud and watt le plaster over 

walls and floors were observed heing done inv~riably hy 

villagers with improved incomes from labor earnings ana. 

savings in Franceo The economic variable, at this stage, 

seemed to be associated with travel ahroad, he~ce being 

exposed to a technologically n .. ore advanced culture, of which 

improved living conditions seemed to be a consequence, 

This relationship seeme1 to halo also in the case of dental 

work exhibited in gold caps on teeth which probably carried 

the added value of a status symbole 

A logical inference would indicate that improved means 

of subsistence through increased irrigated perimeters and 

improved· agricul i:ural technology would result ·in better 

capability for self-help in matters of sanitation and 

public health. 

A distinctive feature of the "crop production project 

in the Bakel Region of Senegal 11 is its gra~s-roots, small 

size, self help charactero It builds on the initiative, 

cooperation, and continued effort of the affected population. 
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iii) Irrigation means "greater security from d"".'oughts and fa111ines," 

we were repeatedly told by.villagers who have already had an 

experience of irrigation far111ing such as at Garn.al of the Matam 

area and the villages near Bakel. Assessing the experience of 

tw9 years, a Gamal leader sunnned it up thus: "We have worked 

much harder~ had much more food; we are not less healthy, but 

we merely broke even. When a3ked about what needs to be done, 

he answered, "More irrigated perimeters, enough l..and for each 

family to have a plot to farm." 

The ~arakolle are basically herdsmen. Their wealth is in the 

head count of their cattle. Irrigated perimeters would be 

expected to introduce a factor of change in the means of subsi~­

tence, in available diets and, most rLobably, in basic sense 
0 

of community. From observations elsewhere in Africa, land 

ten11re tends to individualize people 1 s behavior, and releases 

it from commitments of interdependence to a greater measure 

of independence in acquiring and accumulating wealth. Hence, 

the gradual disappearance.of primal systems of dispersion of 

wealth. 

No matter how you earn your wealth, whether through marital 

alliances, trading of cattle, or even, wages earned in France 

(as in the case of about one-third of the Sarakolle ~dult males), 

you are committed to share that wealth, first, with the immediate 

mernberrs of the extended family, then with "friends .. who keep 
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pres£uring you until you grudgingly give away the last franc. 

This is especially true of cash, less true of cattle, ~lthough 

butchering cattle for elaborate wedding and other feasts is a 

must. Begging, too, is an acc~eted form of wealth dispersion. 

It is not only the poor who beg. Grain supplies foJ.lor- a dual 

system of communal and lin1..i..ted individual ownership. Everyone 

works on the _£arr~~ common field; the produce goes to a COIIllllOn 

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 pri ~rate granary. But then the head of the 

. carre has the sole right, once the connnon granary is empty,, to 

make the grain "in the private stores avail.ablE.: for the consumption 
, 

of the whole carre . As would be exp.ected, conflicts do take 

place over which "private" granary should be tapped fir.~t, even to 

the extent of family splits. A basic principle needs to be 

pointed out in this respect. The Sarakolle system strike.s a 

bal~nce between connnunality.and individuality, betwep~ 0eing an 

asset and being a liabi~ity. 

With agricultural expansion there tends to be a release of labour 

from communal obligations leading ultimately to individualized 

ownership 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 structu~ed Sarakolle 

society in which there are privileged classes and slaves. It would 

not be surprising if expanded agriculture reinforced the present 
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system until it places large land holdings into f2wer hands, 

afisigning a larger proportion of the community to serfdom. 

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 conununity once they return 

home. The Sarakolle society is far from being an empty shell. 

It is definitely solid. 

Wealth differential entails pr:vilege differential; hence, 

the probability of greater sanitary and nutritional advantage 

for a few, but comparatively worse conditions for many, 

unless the land-reform ar.ts of the Sep~~alese gcvernment are 

~efully adhered to; and the proclaimed principles on which 

agricultural cooperatives of the SAED project of Bakel are 

strictly observed. Mass instruct~on in sanitation and personal 

hygiene must accompany al~ stages of economic development. 

Provisions of curative health care ere long overdue. 

iv) The most noticeable e1idence of the solidity of the Sarakolle 

community may be found in the women's year-round schedule of worK. 

111e 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 pl~ying games under 

the shade of trees and man-made covered resting places. Women 
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mean'".vhile slave, carrying water, preparing f-,od, pounding 

the grain in wooden mort~rs, plastering floors and walls as wall 

as looking after their children and husbands. It is clear 

that irrigated perimeters do increase work for women. ~bout as 

many women as men were seen preparing lc.nd for cultivati.on. It: 

has also been reported that the wives of absent husbends take, or 

share with other families, plots of land to cultivate. The 

Farmers' Cooperatives were reported to have female members on 

themJ one such cooperative having more women than men. ThP. clear 

demonstra~ed consequence of irrigation farming means more toil for 

women in the fields which might mean an adverse health effact on 

their infants. We have nothing from the Bak.el region to support 

such a conclusion. It is only an inference drawn from elsewhere 

in West Africa. 

Precautionary measures will have to be taken for the sake of 

maternal and child health. 

At this point, educating the villagers in the general benefits 

of the equitable distribution of labor by sex could be undertaken. 

Interest in the health Of children, to be equally demonstrated by 

men and women, would be a good 3tarting point of the discussion. 

Advancement 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 estimated of school-ag 

girls. In rel~tion 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 

seem to fade a little within the Farmers' Associations. The 

leadership has gone in many cases not to the recognized heads 

of villages but to meml;>ers 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, act;ounting and machine operating. The know:i.edge 

related to the new, more-advanced agricultural technology seems 

to have been an impelling force resulting in the foregoing of 

traditj_on. Yet the Sarakolle corrnnunity is far from being on 

the verge of a social.revolution. Only feeble experimentations, 

with new forms of social relations are taking place. How rapidly 

will they spread? We do not know. 

v) In order to estimate the p~obabilities of social change in the 

Sarakolle society we must first make an assessment of its present 

structures. The Sarakolleare a highly regimented stratified 

people whose various positions in the C·Jmmunit:y have 'been ascribed 

by traditicn. Humans are boi'"Tl males and females, nobles and slaves 

and "nothing could change that," not even accumulated wealth. 

While the Sarakolie recognize social practices for the dispersion 

of wealth, the practices th~t accumulatf.d wealth in the hands 

of notables such as the nobles and the marabouts seemed to be 

more eff~r;tive. The notables seem never to lose their advantage. 

I 
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Among the factors that give the SarakollP. structure such 

solidity is the fact that they (the Sarakolle) continue to 

remember that they are themselves immigrants who have a sense 

of 'conversion' L~d mission. Hence, they are a people set-aside, 

wh9se 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." 

Their living is a religious duty. Fixed is the place of the 

individual which "does change neither upward nor downward in the 

community." Immobility is a virtue. 

Pa::adoxically, however, many of the Sarakolle we interviewed 

expressed a sense of satisfaction with the one-way traffic of 

villagers to France. There is general recognition of the bene­

fits. The Sarakol!e do not starve during the years of drought 

bec~use of income from overseas relatives. Ttose benefits also 

included ·an exhibition of expensive clothes, ::adios, ·bicycles, 

motorcycles, pots, pictures, photographs, and silverware. Some 

villagers have also recogµized the value of mechanical devices 

long before SAED appeared on the scene, such as privately owned 

p·..nnps for lifting_ water for gardening and brickmaking purposes. 

On the surface, Farmers Cooperatives which use mechanical devices 

assisted by SAED technicians seem as if they are departures from 

tradition. Assistance and cooperation in matters of livelihood 

and means of produ_ction is an innovation. Yet the way a coopera­

tive is organized very closely follows trarlitional lines. The 

notables "conceive" of the idea, and like comrades they disc'.lss 
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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 themselves 

to innovations? We are pursuaded of the latter being the case. 

The position with respeL~ to the utilization of foreign expertis~ 

is a similar one. At one time all foreigners were suspect, but 

foreign technicians with SAED have established a place of respect 

and trust among the villagers. Nevertheless, other strangers 

such as the male nurse and school teachers will have to be kept 

"outside"· of the village perhaps for many years to come. The 

differen~e lies in the fact that the foreigner continues to create 

a bit of excitement and curiosity and raises their hopes for 

"better things" to come. In this we observed the dynamics of. a 

socie~y which is open and closed at the same time. Living on hope, 

it cautiously allows in a little of the new, but still clings 

strongly to its past. This creates strains, perhaps tensions, 

to be su~e, but this is an integral part of the process of 

development. 
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S. The status of the Sarakolle women should be expected to change 

as a consequence of irrigation farming. Several new factors have 

been introduced, all of which embody a significant departure from 

traditional principles and practices. For ins.t:ance, ·.vomen are not 

confined anymore to growing peanuts and working on tae small private 

plots. They work side by side wtth men, as their equals, on the 

irrigated perimeters. Moreover, monetary dealings such as paying for 

technical services provided by SAED, gasoline, chemical fertilizer, 

seeds~ and the selling of the produce for cash tend to remove the 

traditional sanctity attached to growing food for family cons~ption 

about which questiJns of ownership were not permitted. The end of 

season balance-sheet showing credits and.debits will sooner or later 

invite questioning by the female members of the Cooperatives who, no 

doubt, will claim the right to decision-making. So far, the issue 

has not been raised on account of the newness of the operation and 
. 

he'cause the farmers just "broke, even" at the end of each of the. last 

two years. Already we have heard disgruntled voices from members of 

one of the older perimeters. People who have made a considerably 

greater work input will not remain satisfied for too long with only 

the excitement of the nouveau venture. They will demand sufficient 

economic returns to make the investment worth it. 

Meanwhile the health of mothers and children may suffer. ;Prospectively 1 

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 mobilize them for such 
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an important role in the education, not only of mothers and 

grandmothers, but also 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 carre 

we interviewed, almost all gave a non-enthusias~ic recognition of 

importance of educating young girls. 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 wives, would not accept that their daughters choose 

their marriage partners. "He has to be Moslem," said one. "I must 

know exactly who he is, of what family, and his character before 

I consent to marrying my daughter to him;" said another. Most of 

them, though, had' a non-qualified, ''No, not under any condition would 

my·daughter marry someone I did not choose for her." Of all the . 
questions on the schedule of interviews, those about their dau~hters ...... 

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.themwere ..,. 

to be recruited as teachers. A starting point would be their own 

self-interest. In the village of Koungha11i, youngei. marabouts seemed 

jobless. The income from land, mosque and shrine 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 

11 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 Secre"tariat de Promotion 

Humaine could conceivably be a possible channel for health education 

at the village level. 
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