


AMERICAN PUBLIC HEALTH ASSCCIATION

FINAL REPORT
ENVIRONMENTAL ASSESSMENT
and -
HEALTH COMPONENT DESIGN
BAKEL IRRIGATED PERIMETER PROJECT

SENEGAL

June 15, 1977



(1)

TADLE OF CONTEHTS

IHTRODUCTION

A. Objectives and Scope of Work

B. Background Information

ki

C. Team Activities

II. ENVIROIMEJTAL ASSESSHMENT

A, Preliminary Environmental Assessment

1.

vt~ N

Resource Linkage

. Physical Aspects

Socio-Cultural Asjacts

. Public Health Aspects

. Review by the Project Committee

B. Environmental Assessment by

John Nebiker

1.

2

(52 T )

Introduction

A -

. Analysis of Impacts
. Project Evaluation
. Recommendations

. Review by Africa Lxecutive

Cotmmittee for Project Review

C. Environmental Issues on the Project

Review Paper

1.

Issues of the Soil Conservation

Service

PAGE

NN

11
13
18
19
20

21
21
23
34
41

43

44

44



(ii)

PAGL
2. Issues of the Department of
Lealth, Lducation and VWelfare 46
D. Environmental Assessment by APHA Team 47
1. Water Rzlated Diseases _ 47
a. Malaria 47
b. Schistosomiasis 49
2. Agricultural Chemicals 50
a. Pesticides - 50
b. Fertilizers : 51
E. Conclusion 51
ITII. HEALTI COMPOHENT ' 52
A. Objective 52
B. Project Paper's Health Component 52
IV. REFERENCES 58

V. APPLHDICES 59
Scofe of Vork |

List of Contacts

.Project Descfiption

Health Infrastructure

Disease Situation

Environmental Engineering and Saritation

o T T - T o B o T o~ .

Sociological Considerations



I INTRODUCTION

The following is the final Report of the Team 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 witth the terms of its
contract with the Ajency for International Development (AID),
Contract No. APHA/AID-AFR-C~-1253,

The Team was comprised as follows:

Ulric P. Gibson, Ph. D., Environmental Speciélist—Team Leader
Swailen S. Hennein, Ph.D, Soéiologist.

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

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

Frank P. Carroli 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 confract team will be to make
an environmental assessment (XA) of the project,
focussing on Public Health related aspects. This
assessment will also produce a recommended design for
the incorporation of an appropriate health component
in the project to protect villagers in the activity
area from any potential adverse health effects of a
new water impoundment and provide cost estimates for
such a progcam. The EA team should study as many
possible alternatives and or internal modifications of
the project as possible and make recommendations to
USAID and the Government ot Senegal (GOS) concerning
the various options weighed.




B. Background Information

1. Previous Environmental Examinations

A preliminary environmental examination was conducted
during the development of the AID Projectvﬁaper (PP)1 and
forms a part of it. The Executive Committee for Project
Review (ECPR), however, found'that examination to have
dealt inadequately with the potential negative health
impacts.

Subsequently, another environmental assessment2
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 recommended'free prophylaxis for all residents of the
project area as the main cortfolling measure. The
ECPR, however, disapproved Jf this proposal - see the
Scope of Work, Appendix A.

That assessment also pointed to much less significant
pctential impacts of increased schistosomiasis, and ecological
changes due to the use of fertilizers and pesticides. These,
it pointed out, should not be totally ignored but should be

carefully and regularly assessed in the future.



2. Project Description

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

The Project is located in the far eastern .region of
Séhééal around Bakel on the Sénégal River and the lower
reaches of its tributary, the Faléme River. It proposes to
infroduce farmer managed irrigated crob production irn an area
preﬁiously 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. Tﬁe Project is coﬁcérned 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 perimeters will be 1896 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
Senégal and Falémé Rivers, and from marigots (swamps) in a

.
<

few cases, for irrigation.



The Project will introduce farmers to double
c;opping consisting of a first crop of rice during the
rainy season of July ®Occober followed by a cr;p of
maize, sorghum and cowpeas during the dry season of
November to June. It is also intended to demonstrate
to the farmers the benéfits of irrigated agricufture
such as protection against periodic droughts.

o

This project is not to be confused with the
laxger irrigation dévelopment projects planned in relation
to the construction of 2 major dams on the Senegal River .
and for which another environmental assessment is in progress.

The total cost 6f the Project is estimated at
$8.556 million with AID providihg $6.149 million for
pumps, egquipment 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 year's crops currently being -

completed.



Visits to the eleven (11) functioning perimeters
extending from Gande in the North to Ballou ip the South
have served to emphasize the following:

1. The relatively small scale of the Project.

2. The relatively small.contribution of the
perimeters to the total flooded areas during tﬁé rainy
scason,

3. That contrary to the claims of the eariliierx
Environmental Assessmentz, water applied to the perimeters
for the dry season cropes does not result in sustained
ponding., No ponding was seen in the fieids on the day
following irrigation. The only bodies of water seen were
the very'insignificant guantities trapped in the distribution
boxes (area approximately 3m x 2 m) and in somé cases
used for hand application to nearby kitchen 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 uniform high rate
- throughout the yeas* as claimed in the earlier assessmenf,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 disEances, the effects of insect

vectors from the perimeters on the villages will

generally be minimal.



CURRENT STATUS

TABLE I

OF PROJECT DEVELOPMENT

:  POBULATION :  AREA (ha) :  DISTANCE (km)
VILLAGES : : ) H

*PROJECT | TOTAL  °PREPARED’ PLANTED ° PERIMETER-VILLAGE

IFARMERS VILLAGE ' (DIKED) ' :
BALLOU : 515 : 1835 : 25 & 15 0.25
AROUNDOU : 3% 0+ ss1 + 2 & 2 i 3.50
YAFERA : 257 : 99 : 5 + 5 0.25
GOLMY £ o150+ 1617 s - & - -
KOUNGHANT - 350 ; 1095 ©o1s ? 7 : 1.50
BAKEL : 326 : 5560 ¢ 12 i 6.5 3.00
TUABOU" : o5 : 1067 : 8 + 4 1 1.50
MPNAEL : 170 : 970 : 5 : 2.5 s 0.30
YELINGARA : 30 i s + 5 i 2.4 0.20
'DIAWARA : 512+ 2865 1 15 i1 6.5 1 3.50
MANDERY : 80 + 2106 i 7 : 4.5 1 3.50
GALADE L T E -
GANDE : 75 i a4s : 5 o+ 3.5 0.20




C., Team Actit:ivities

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

Three members of the Team (Drs. Gibsqn and Hennein,
and Mr. Palmerﬁtravélled 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 proceéded on a trip by road to the
project area. This included visits with the Societé
d'Aménagémént et d*Exploitation du Delta (SAED) and the
Organisation pour la Mise en Valeur du Fleuve Sénégal
(OMVS) Documéntétion Céntér in Saint Louis, the irrigated
periméters at Dagana and Matam, SAED's management at Bakel,
all 6f the eléven (11) functioning perimeters in the project
area, and Selliny, the southern-most village for which
a perimeter is planned in the project.

During the approximately two week period spent in
Bakel, epidemiological; water quality and sociological
surveys were carried out.

13
L4

Several agencies cooperated in providing the Team



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 agéncies they represent.

In particular the Team wishes to thank Dr. Marc Vincent
and Mr. Frank Casev of AID for their y2oman services in
accompanyinc the Team and providing excellent translations
throughout the trip; Mr. Sy Abdourahmane of SAED for
similiar services throughout}the field trip ianakel;
and those village chiefs and officials who greatly

facilitated our field surveys.
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IT 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 which preceded the
operative date of AID Reguiaticn 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 by Dr. John Nebhiker aimed

at correcting the deficiency of the preliminary assess-
ment was then undertaken. The Executive Committee for
Project Review (ECPR) found the recommendations of

this assessment unsatisfactory and ordered a further
assessment of the project.

3. An Environmental Assessment and Health Component Design

was thus undertaken by the APHA Team.

These three assessments are synfhesized in logical sequence in
the sections that follow. Also iucorporated are responses by
AID/SER/Eng. to a number of issues raised bv the Soil Conserva-
tion Service and the Departmeat of Health, Education and
Welfare. :

A. Preliminary Environmental Assessment - Project Develop-
ment Team '

-

The reduced matrix of numerically rated environmental

aspects is shown in Table 2. Analysis of the rating



Table 2 .
Environmenta’ Impact Assessment Matrix

Significont Impact |

Relative magnitude
of the: interaction

Relative importance
of the interaction

s

terracing

10 is the greatest
magnitude

water hydrology

f. Alteration of drain-
ErosiIon control
Insect control

habitat

d. Alteration of ground
modification
Canalication
Jumbering
Fertilization
(pesticides)

Accidents

cover
e. Alteration of ground

b. Biological controls
age

g niver control & Flow

f. Clear cutting & other

¢, Ground water recharge

c. Modification of
Land transformation &

construction
Resource extraction

i. Irrigation

Land alteration
Chemic;l treatment
d. Weed control

i. Canals
a. Farming
Food

i.
a.
a.
e.

h.
d. Fertilization applicate

Physical & Chemical
characteristics

A. Modification of regime
b. P-ocessing
&. Resourde renewal

B.
C.
E.
L.

c. Operational failure

T

1. Earth 6/ /4 o/
c. Soils ). L

(V]

d. Landform ‘ Te I'17 /9

-01-

2, Water ‘ / 7 7 8 i
a. SurfacL 5 / : / / /

d. Quality : 77 777 7/7

&. Process < 7 7
a. Floods /3 ) /7 ’4

b. Erosion /0 i/ 6 577 77

Biological conditions 'S
1, Flora /
a. Trees p

d. Crops 75 \T7% T 7777 11/5 7517751775

f. Aquatic plants P/e /¢ P/e 0/ /5 /s Ve

2. Fauna 6
a, Birds ' /4

e. Insects .. 76 V16 /6

Cultural factors 6 -
i. Land use /
d. Grazing N

e. Apriculture /7 /s 57074 /e i araas Ve 74 76'77£ /e

4, Cultural status 774 [
c. Employment ’

Ecological relationships
such gs b/ ¢ 6/5 r/5 Yie i Ble
4. Food chains
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matrix indicates the following:

Resource Linkage: No significant changes are anticipated in

the.total ecosystem .0f the Bakel region. The land use pattern
of tﬁé aréa irfigated will be altered, but the totai area |
irrigated will be relatively small. Initially a total area of
200 - 300 hectares increasing to about 1800 héctares widely
spread among 24_Vi11ages is being proposed for irrigation
dcvelopmeﬁt. Most of thé lands being proposed for irrigation
dovelopment are presently virgin or devoted to dry land cropé of
largely millet and maize. The PP team observed that only a
very small portion of the activity was truly virgin land which
had not been cultivated sometime in the past showing natural
reqgrowth. K

The present labor force of villagers Qill not be significantly
altered, as the labor analysis shows that adequate labor is
available to implement off-season activity as an adjunct to
traditional cultivation. Tﬁe villagers regard irrigated culture as
a supplement to traditional farming, which will continue to remain
the maiﬁstay agricuitural activity. Thus, the population
distribution will be altered but slightly. If the irrigation
culture area grows to larger pr0portions, say to 3,000;- 4,000
hectares or more perimeters in the 10-20 year future (if the initial

irrigation activity efforts prove succeésful) there may be
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population shifts and immigration to suppor£ expanded
irrigation and other related ac;ivities. No new villages are
predicted, but population in.some villages near irrigated
perimeters may increase.
Fish and wildlife ecosystems will be altered significahtly
on those areas to be irrigated, However, the total area afﬁécted
is very small and will pot significantly affectlthe total fish
and wildlife écPSystem. Water withdrawalé, 1afgeiy from the
Senegal River, ére.relatively small and will not affect fish
life systems to aﬁy significant extent. 1In some rice paddy areas
of Southeast Asia, fish for human consumption are prcpagated
in the paddy ponds and add important protein‘té the diet. This
practice is unknown in the Senegal River Valley. Since the paddy
areas in the Bakel region will be perm%tted to dry up intermittently
during the grow%ng season, paddy fish culture will not be feasible.
Th> increased prodﬁce éf ricé and maize may generate additicnal
transportation requirements. ' Duriig thethird 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 rcad 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
transport. No great transport constraints are envisaged. Transport
can grow gradually to_provide the d=mands that may generate from
the activity. The environmental effects of improved roads, etc:

will have to be addressed as the roads are developed.
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The marketing train will have to be expanded. During
the initial phases (2 - 3 years pericd) produce (rice and
maize) will be absorbed info the local village markets
and Bakel. As surpluses begin to appear, traders will gain
experience over prolonged time as the surpluses will
generate slowly:and no great constraints ar; predicted in
the marketing train and/or required facilities. No major
milling facilities are planned under the project, tl.ere-
fore effects caused by the mill or by—producfs are not

considered.

Physical Aspects:

Sedimentation and erosion were considered on the canals
and draiﬁage. Since the 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. The irrigation systems will be served by
.relatively small capacity pumps and adequate structural ero-
sion controls are being empléced in the main canals (which
are relatively small) and in the laterals, S0 minimal
erosion is expected in the chaqnel 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-water demands.
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The activity intends to irrigate land areas formerly
in rainfed crops or not being cropped. Through necessity,
only the higher lying lands or those most flood free will
be developed for irrigation. The soils in those areas are
the most recent alluvium, relatively deep and fertile.

The predominant soil types on the perimeters are
fonde soils which constitute about 6%% percent of the surface
project arez. These soils'have up to a 44 percent clay
content. They are well aerated with good capillary action,
permeability and drainage. They are irrigable and usually
suitable for wheat, sorghum, peanuts, corn, cowpeas and
vegetables. About 35 percent »f 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 rice, sorghuﬁ and other cefeal 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 lLiave 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 laycr is usually
accomplished by "puddling" the soil or disturbing the soil
texture until a compact layer is developed producing an
ideal rice growing ponding water environment. If the area
is expanded greatly, the long term effects on the soils

of this rice growing culture will need to De assessed by an
irrigation land classifier well versed in tropical fice
cultures. However, initially,with a total area:being pro-
posed for develoﬁment of less than 2,000 ha. spread over

a large area, the project will not bhave a significant overall
effect on the soil envirorment. With the project develiop-
ing slowly, as planned, those effects can be assessed
before widespread rice development occurs.

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

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

deliver water to the fields. Then they will stop and dry
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out. In general, the fields will have a dry surrace for a
periodrbefore the next irrigation is applied; “The s0ils have
excellent moisture retention characteristics so that frequent
irrigation is not necessary. Even the surface of a rice field
can be dried without harm to the crop and qhe'cloudy water
requirés lowering of the water surface to allow sun to feach
the lower stalks during the éarly stage; Later the deeper roots
extend the period béfofe addéd water is-fequired, also assuriné
against cdnstantly standing water. |

There is a likelihood that in the first few'yeafs, poof
land leveling mighf result in spots in the fields that wil} not
fully drain and thus remain iﬁundated betﬁeen irrigafions,
but in time such spots will be elimiqated beéause thé crops
do not produce well in such wet spots, sé'the farmervwill £fill
them in. |

Waste wate% going into the'nétural,watercoufses and drains
‘will ténd to extend the life of swamps and.pools in naﬁure.
However, 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, irvigation canals, etc. will be used.

intermittently, not constantly as in larger project areas.
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Aquatic plant vegetative growth will not'be encouraged
in the rice paddies. The pondinyg watex, as it is desiéned o
do, will inhibit much of the weed growth , -To produce a, .
good rice crop the farmers will intensively eliminate all
undesirable growth. Since water cdeliveries are limited to.
the requirements of the paddy fields and areiéhut off, there
' will‘be litile waste water to promote swamps and wet éreas
adjacent to the»irrigaéed areas. And sincg the water deliveries
will be intermittent, those areas =d ditcﬁés and laterals
will dry ups thus preventiné exce ,oave ponding and unwanted
aquatic growth. |

The Senegal River water has a very low salt content.
ana no salt buildup in the paddy areas is predictéd. 'Chemical
fertilizer use is relatively low (250 kg ha) on rice and willr
have minimal gffect on the salt_content of the groundwater,
Although it is anticipated, dﬁe to the high permeal.ility of
the .soils that a portion of the applied chemical fertilizer
will be leached into the groundwater reservoirs and willA

find its way back into the river, the buildup of grcocundwater

saline conditions will be very slow and will pose no problemn

’
1.

in the predictable future.

)

No impuct is anticipated from construction activities.
The irrigation systems are largely village hand laB%or cca-

struction facilities and will be relatively very small
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construction features. No major field construction activities

are planned. The perimeter dikes are also small construction

facilities and will have leow impact. Since the rice culture

will be practiced during the rainy season, excess ponding

mey occur inside the dikes, if constructed on some perimketers,

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.

Socio-cultural Aspects:

As noted abové,.there will be liﬁtle populaﬁion re-
location‘or resettlement as the activity is ‘included into
the exiéting village sbéial structure. -The utilization of
a éingle village water system in this proposal is good be-

cause it uses ‘an cx15t1ng soclal organlzat .on and does not
'compllcate the existing social structure bv a new entlt
The responsibility and authority f;main within the village.
The sﬁggested size of the perimeters permits this tvpe of
irrigation sysiem.

Population growth may occur in the long run if the
activity grows to ma551ve proportions,  but the crowth iF-;;;;"'

as a result of the activity will be very slow and problems

if any develop, can be resolved within the ncrmal village struc
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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 environwent.

Public Health Aspects:

The population growth will not be accelerated signifi-
cantly above normal growth due to the activity; therefore
health and disease aspects will be aggravated very little beyond
thatnalready existing.

Disease vector mosquitoes may be increaged due to prolonged
ponding of water in the paddies. But since the water will be
delivered intermittently and the paddy fields will be permitted
to dry out occasionally, the vector producing environment will
be disturbed and it is anticipated this will be no greater pro-
blem than now exists in the area. Similarly bilhar=ziasis
(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-
jcides/herbicides, storage and use of these chemicals become
widespread, normal precautions will be exercised. ‘

The villagers obtain their domestic water largely from the

Sendgal River and some shallow village wells. The activity may

augment the groundwater supnly in the upper acquifers. The
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water thus added is as goecd in quality as that now utilized.by
the villagerg and will not significantly alter the health
hazard. ‘

Increased food storage requirements as a result of the
activity will generate an increased rat and rodent porulation.
The villagers now store the crop in elevated bins on stilts,

"rat shieids" on the stilts vo prevent

and frequently install
invasion of rats and rodents into the stored crop. Improved
storage facilities and xat prevéntion will need to be developed
over time and the problem will be appropriatelj'résolved by

the villagers.

Review by the Project Committee

In a memorandum dated October 26, 1976, to the Africa
Executive Committee for Project Review, K Dr. John Withers, AFR/
DR reported on the findings of the second review of the project

as follows:

The project committee revicwed 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 below. The primary pend-
ing issue relates to environmental health....

Enviroi.nental Health _

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

Discussion: The health problem relates primarfly
to the increased exposure of the target population
to ponded water resulting from the irrigation measures
to be implemented. (The absolute increase in stagnant
water will be relatively minor compared to quantities
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already in existence in the region. In acddition,

there will be greater use of pesticides aud herbicidés,
as well as increased food storage over the life of <
the project.

In view of the fact that this will be one of the
first projects of the irrigated perimeter type in the
sahel. and will probably be lcoked to as something
of a model, and due to increasing exposure of AID
projects to public scrutiny in the environmental area,e
it was felt that further examination of the potential
problen should be carried out prior to final project
approval. It is also necessary to determine who will Le res-
ponsible for monitoring, control and action if an
envivomnenital factor becomes a problem.

Fortunately, it was possible to immediately iden-
1ify a highly qualified expert through' the AFR/DR
contract with the American Public Health Association,
John Nebiker, who left for two weeks in Senegal on
October 21. We should have his findings prior to
finalizaiion of the action memorandum requesiing “he
project approval from the Administrator. It is not
expected that any nev. elements will be uncovered which
woul.d require a further delay in project execution.

' Recommendation: That the ECPR recommend approval
of the project pending basically positive findings
from the envivommental examination in progress, the
report of which may be added to the PP as an ammex.
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 le-
examined by the project committee.)

B. Environmental Assessment by John Nebiker
Introduction
a. Project Description

The Bakel Crop Production is located in eastern Senegal, .

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

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

L4

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 stags, although later stages may encompass much

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

The purpose of the Bakel Crop Production project is to intro-
duce irrigated farming to the area, on a gradual level in accor-
dance with the techni;al and 'socio-economic capabilities of the
area. 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
émall irrigated areas developed by SAED tthe Senegalese agricul-
tural extension agency operating in the area) and CIDR, a Paris-
based non-profit international service organization. USAIL
financial assistance is provided to strengthen and accelerate
SAED-CIDR and local wvillage efforts. The Project Paper for this
Bakel Crop Production project includes a special report by a
hydrologist and sociologist. On a more general level there are
a number of reports prepared by or for various international
agencies and multilateral donors which address the'feasibility
of various development projects in the Senegal River valley;

In total some 400,000 hectares aré being considered for ir-

rigation, of which several thousand would be in the Bakel area.

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

is funding a major two-year study which will be initiated soon
to assess the overall environmenial effects of these projects

and to propose mitigating measures.

c. Assessment Methodology

Concern that the project may create unfavorable environ-
meﬁtal impacts, particularly in the sphere of public health, has
resulted in the writer's assignment to assess environmental
impacts of the project. Many of the possibie impacts have been
reviewed in the Project Paper and were therefere not addressed
in depth here. Public health aspects were studied through 1lit-
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 «ispensaries and the Bakel
health center:were also visited, and those in charge werec inter-
- viewed.

VIn the analysis that éollows, repetition of the Project Paper
is avoided as much as possible.

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 villagé Llife 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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Bakel, with a population of 6500, differs from the villages
primarily in its municipal water supply system. The land gene-
rally grades slowly away from the river bank and villages down
to various interconnected flood-plain depressions (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 ezample).

The 1900 hectares of irrigation of the Bakel Crop Production
project will primarily utilize lands dry-farmed now or in the
recent past. In comparision to the total flood plain and adja-
cent arcas, the extent of the irrigated areas will not signifi-
cantly affect land-use, although obviously as mo.e frrigation
projects are added, the impacts will become more noticeable.
Perhaps most affected would be herdsmen who would find progres-
mively more difficultyin routing the herds of cattle, sheep and
goats through the area or to water. Bakel is a major transit
point for cattle moving southward‘to railheads.

In time it may be expected that improved roads and other
developments together with population increases will intensify
land uses to the extent of creating new villages, or at least,
new housing areas, away from the river and possibly within the
irrigated perimeters where water could be made available#year
round. Present local attitudes are probably adverse to such
development outside the village. This is a good attitude, for the

irrigated perimeters should be free of settlement and the attend-

ent problems oi waste disposal within,as much as possible.
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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 analyzed for land-use impa-~*~ as details become available.

b. Water Resources

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

" An example of this difficulty is shown by the Preoject Paper

(Annex G, hydrology report) wherein low flows were analyzed to
determine availability of irrigation water in the dry months of
March and April. It was concluded that shortages for-a 3000
hectare development'would occur only about 3 years out of 100
years. The period of record analysis 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 shecals and sandbanks. This does not mean that’inade—

quate supplies for irrigation exist, however, as the river banks

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

is meant is that river water, algae-infested and undoubtedly
seriously polluted in low fiow, will be more so in the future,

due to irrigation withdrawals which will lLeave 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 aréa, such return will be exclusively subterranean, and
possibly directed away from the river toward marigots. Some
concern may be exprcssed over the quality of return flows as well,
being higher in salinity, nutrients (fertilizer) and pesticides
than the applied water. It follows that water quality will be
increasingly degraded with distance downstrean 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.

A

c. Biology

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

A few marsh areas exist at the low points :f marigots.;nd
other depressions, but most low areas dry out during the year and

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

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

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

3) thrown nets, and 4) seining.

The Bakel Crop Production project will inflvence water re-
sources as indicated in che previous section, and accordingly
some impact on aquatic bicta may be expected. Increased nutrient
loads will increase alpae and vlankton erowth, but Probably not
measurably due to the already heavy fertilization from livestock.
Fish could be adveréely affected by'pésticides particularly in
those marigots to which irrigated fields may drain and wherein
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 snagls
subject to dessication and predators.

The effect of flood protection dikes will increase the
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amovat of land available to which wildlife and insects m:v flee
in time of flood. It is thus possibie that heavy concentr..-
tions of pests will congregate including various rodeﬁts (ger-
bils, rats, etc. ), and insects. Conversely, during the dry
season these pests will be attracted to the irrigated fields,

as will birds. Rodent, insect and bird infestatdion of crops
have been projected in the Project Paper at 15%, which is only
possible 'rith extensive bird chasing 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 25% purity. This is a persistent
pesticide and reportedly prohibited fof use in France where it is
manufactured.

The biology of the project area, in general, is subject to
severe stresses from the amplitudes of natural phenomena: drought,
floods, temperature, etc., and thus the Bakel irrigated perimeters
can hardly be expecLed to upset the eéology of the general area.
Sucﬁ a statement is invalid, however, if pesticiaes are haphazard-
ly introduced into the envirqnment. Further, the huge eventual
irrigation schemes of the entire Senegal Valley with their spe-
cialization in dense cropping will introduce a new ecology.

. Sccial, 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. Economic analyses of the project are integrated into

most of the Project Paper as well. 1In the interests of brevity
only a few comments salient to public health are presented in

this section.
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The harshness of the climate and tﬁe historic limited de-
fenses of the people to human marauders and disease vectors
alike have created a fatalistic society of delicate self-reli-
ance o which changes must he 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 village cooperatives, voluntary groupings of
neighbors and families who will develop, operate ahd farm the
irrigated fields. Cooperation is an essential feature of most
societies living under difficult circumstances.

The project, if successful, will undoubtedly improve local
nutrition, and eventually provide excess grain for sale elsewhere,
leading to a possibility of higher standard of living for the
people, reversing a disturbing trend of the recent years of the
Sahelian drought. Obviously 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 Eo 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 implements, etc. %t
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 awareness of curative medicine was slightly more
evident as visits to four local dispensaries indicated. 1In fact
one, in Balou, was said to be built by local volunteer funds.

These dispensaries, operated by erployees of the Ministry of
Public Health, dispense  few drugs. Their staff all stressed
the lack of interest in preventive public héalth measures as
well as the present inability of méﬁy families to pay for medi-
cines, many of which are sold at 1000 to 2000 CFA(approximately
$4 to $8). The dispensers themselves demonstrated the problem
of sanitation attitudes in the filthy conditions which they tocl-
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 an§ impoverished society
can improve its sanitation without con..mmitant improvements
in education and standard of living.

e. Public Health

A wide range of diseases is found in the Sénégal River Valley
according 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, followedaby
gastrointestinal illnesses, ascariasis, conjunctivitis, wvenereal

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

be expected, other diseases mentioned inclucded 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 biiharzia). Also, no onchocerciasis nor human trypan-
osomiasis was reported. A statistic cited was that half of the
children in the area died by the age of four. lalnutrition 1is
certainly a causative factor althoﬁgh malaria or other diseases
are generally blamed.

Malaria in the area, almost exclusively of the falciparum
variety, is a major obstacle to the modern development of Bakel
and muc:t of the Sénégal River Valley. As of now the incidence
rates are highest in the rainy season, June to September, and
are low in the reomsfadsr of the year, due to the drying out of
breeding grounds for the anopheles mosquito. Some marigots
retain water year round, but presumably surface disturbance by
man and cattle create less than fu.ly favorable conditions for
the mosquito. The same is true fér the river. During his visit
to the area in late October, the writer noted few mosquitos, but
of the five identified, two were anopheline.

Clearly thé addition of irrigated lands to the Bakel area
will increase the mosquito population, particularly during the
dry season. As a result the incidence of malaria could approach
a uniform high rate throughout the year, causing significant

additional disability if not death.

The irrigated fields need not be perpetually inundated,
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thereby providing breeding grounds. Nonetheless only 8-10 days
are required for a mosquito life cycle in warm water, and it
was apparent by the writer's field visit that periods of conti-
nuous inundation in excess of this were frequent in many ditches,
low spoté and in some patches as well. Although the farmers

have an incentive to ccnserve water (and hence save on diesel
fuel), it is also true that the farmer has an incentive to avoid
work, such as filling low spéts, repairing leaky canals, and
weeding (inundation reduces weed growth). The usé'of larvicides
faces similar dichotomies, and introduces another potential
health hazard. A more detailed discussion of mitigating measures
is to be feound 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-
cuésed (Section 2.3) a low incidénce today may be due to the
destruction of snails dg;ing flood recession. Also, the lack
of water bodies other than the Senegal River and a few marigcts
durirg 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 flour-

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 if large scale irrigation
projects were constructed where the spread of schistosomiasis
would be favored by large return flows and large population con-
tact. |

Onchoserciasis is yet another disease threat from irrigation
due to the possible creation of turbulent flow regimes favoring
the breeding of the vector,similium flies. The writer did not
observe such turbulence in present projects in the Bakel area
except at the pipe discharges. Under full development of 1,900
hectares some 70 pumps may create like points of turbulence.
Yet it must be said that the project intent is that the pumps
operate only during. the day, and of course, the irrigated areas
are not a continuous entity along the river. Concern is warran-
ted through an eventual spread of the disease as it is present
upstream of Bakel along both the Faleme and Senegal Rivers.

7he human form of trypanosomiasis is carried by the tsetsé
fly which favors vegetation on banks and flood plains of rivers
and streams. As it is not now reported in the area, there is
little basis to fear its immediate spread: moist areas in the
irrigated lands will not be shaded by trees or bushes initially.
It might be mentioned that bovine and equine trypanosomiases are

in areas not too distant from Bakel, such as upstream 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 diseaseshreported in the Bakel area are primarily
related to sanitation (drinking water, excreta disposal) and are
not related to irrigation projects directly. It has been previ-
ously shown in Section 2.2 that the Vate£ 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 irrigatién in enhancing water
borne disease transmission. The water supply of Bakel, pumped
from the Senegal River and distributed without treatment comes
co mind. It may also be noted that the annual extended dessica-
tion of the soil is inimical to the spread of many helminthal
infections, but that irrigation will 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 hezalth

studies.

Project Evaluation

a. Alternatives

An analysis of the Project Paper as well as documents for

other irrigation projects indicates that several alternatives to
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to the proposed project may be possible. This section describes
and briefly analyzes these possibilities in conformance with

the intent of the Environmental Procedures of A.I.D. and the
U.S. National Environmental Policy Act of 1969.

No action Alternative: This alternative would represent a basic

continuation of present agriculture in the Bakel area, without
external funds or technical assistance to pronulgate irrigation
systems.

Integrated Development Alternative: This alternative would ini-

tiate the Bakel Crop Production project simultaneously with a
comprehensive development scheme including public health improve-
ments, education, transpcrtation, etc.

Improved Agriculture Alternative: With this alternative external

funding and technical assistance would be used to improve pre-
sent agricultural praétices through introduction of fertilizer,
improved seed, etc.

Advanced Agriculture Alternative: This would be a capital 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 import 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

2 priori. 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 basinwide development planning.
Also it is believed that an urgency for implementation of irri-
gation to meet present shortages exists.

The Improved Agriculture Alternative is in fact a variant

of the Bakel Crop Production project in that rice is pres ntly
growr. in limited areas. The project purpose is in part to re-
duce the undependability of present rice farming due to droughts.
Present recession farming, is also related to proposed irrigation
farming (second crop). In general it is felt that farmers will
not invest in improved techniqﬁes uniess crop dependance on wea-
ther variations can be reduced to' predictable dimensions thfough
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
Séhégal 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 obviated by the negative impact of high energy
costs, although the use of water is efficient. Large fertilizer
and pesticide application is of concern, of course.

b. Mitigating Measures

This section presents measures to prevent or mitigate unde-
sirable significant impacts »f the Bakel Crop Prbduction project,
as well as measures to increase positive impacts.

The major negative impact identified by the writer is the
extension of the annual period of high malarial incidence. There
are several mitigating measures possible, including; residual
spraying (room walls, etc.), larviciding, the rapid variation
in watec 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 Bakel area is not an exception, and therefore prophy-
laxis will be needed indefinitely. Certainly, mosquito control
measures should not be ignored, but their effectiveness should
not be overstressed as they will inevitably bhe 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 smnails by molluski-
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cides and dessication, and avoidance of stagnant water conditions.
One notes that these measures are not contradictory to malaria
control, and again, reliance on any measure should be avoided.

We may now specify two policy measures:

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

2) dwellings should be kept distant frum the irrigated
fields. Such a policy redaces human-water contact,
excreta discharge in water and, conceivably, mosquito
density in dwellingg. Further, it is desirable to keep
the dwellings away from the fieldé 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 ﬁrovide
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 fog 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 discaurage 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 pretect
the health of those applying the pesticides as well as the general
pulic and the environment. Record keeping, propef storage, cor-
trolled supply and other measures are needed.

c. Replicability

It has been streesed that the RBakel Crop Production project
in relation to the population involved and the large land areas
would have chiefly minor impacts except in the public health
sphere. However, it does not follow that tle project may be
enlarged manifold or that it may be duplicated elsewhere without
significan’ impacts of the types previously described or of addi-
tional ones. )

Each irrigated field both reduces downstream flow and de-
grades water qu~lity. Each field reduces the availabiiity 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 example). The limit of replicability

can thus not be evaluated.
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d. Irreversible Commitment

The minimal irrcversible commitment of resources in this
project is certainly one aof itg most attractive features. Were
the project to be abandoned after initiation one would find few
immovable structures or permanent land comnmitments that would
prevent future productive 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 dry region,
can be considered an irrevocable loss during the lifetime of the
local residents. The effects of diking may also be considered
semi-permanent, but eventually dikes will be breached by animals’, man
and erosion, Hydrologic studies dn the Project Paper indicate
that the dikes would not affect flood heights due to the limi-
ted area of land protected in comparison to the total flood
plain area.

v

e. Countervalent Benefits

The countervalent benefits which are believed to outweigh
negative Project impacts by a considerable margin if mitigating
measures are instituded,may be summarized as follo&s:

1) improvement in local diet and attendant reduction in
mortality and morbidity rates, possibly particularly
among infants.

2) improvement in the local standard of living, critjcal
to education, sanitation and other improvements of
life.

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

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

5) encouragement to the establishment of infrastructure
such as imprcoved transportation.

6) proﬁision of training opportunities for SAED staff
for use elsewhere. |

7) opportunities for detailed analysis of the feasibi-
lity of small--scale irrigation projects in the

Senegal River Valley.

Recommendations

a. Project Modiiications

Aftrer deliberation with national, CIDR and USAID officials,
it was deemed both essenFial 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 proiect implementation.

Details must remain to be worked, but is believed that the
distribution should be through SAED énd the village cooperatives
The suspicion of some villagers to pills, particularly of a pre-
ventive type, can only be overcome with the influence 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, remaining mainly in the dispensaries.
Successful mass prophylaxis requires a management/distribution/
accountability structure which only the coovercatives will pos-
sess.

It may be thought that dependency of malaria control on pro-
phylaxis is dangerous. But all cbntrol alternatives described
in Section 3.2 are potentially somewhat dangerous or are pro-
bably ineffective. The dangers of prophylaxis, of course, are
overdoses and the prevention of acquiring natural resistance to
malaria among villagers. With the latter, it may be feared that
a cessation of prophylaxis leaves the individual defenselc.ss.
Such specious argumentation would lead one to recommend against
public health and other interventions in general. A more realis-
tic objection is the probability that propkylaxis may lead to
neglect of other malaria control measures.

.The need for free prophylaxis is clear, recognizing the
poverty of the area, but eventuaily the farmers cooperatives
should provide for the purchase of prophylaxis. This is justi-
fied as an irrigation oneratiug 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 sanitation and vector control be taught hoth to
farmers and SAED cadre in order that mitigating measures such as

described in fection 3.2 are understood and have some possibility

of being implemented. Such acditional training requires educa-
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tional materials and other supportive services which could be
made avzailable from health projects of A.I.D., for example.

b. Future Etudies

The lack of public health ¢ata and other information for th
Bakel area must be alleviated if the project and its impacts can
be intelligently assessed. At a minimum it is recommended that
an entomologist and a public health specialist/physician should
be included in the anﬁual project evaluation teams. Also all
progress reports prepared for the project: should specifically
include. information on public health 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. Certainly the large environmental
study funded by A.I.D of the entire Senegal River Valley will

benefit from any data and the experience of the Bakel prcject.

Review by Africa Executive Cormittee for Project Review

The Nebiker assessment was among the matters reviewed by
the Executive Committee on Project Review at their meeting of
Novenber 9, 1976. Their findings as reported in a telegram
(State 28u8R8) of Novenber 16,1976, from the sSecretary of State,

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

as follows:

Subject: Bakel Irrigated Perimeters, ECPR Review
Ref: (a) State 257903, (b) Dakar 7139, (c) Dakar 7200

1. ECPR review held Nov 9 accepted proiect committee
recommendations on all issues except following:




~lly-

A. Environmental health: ECPR was satisfied with
Nebiker's findings in terms of problem definition.
Hot persuaded, however, that propayla=xis distribution
and education program proposal are only possible
response to potential increased health hazard,
especially malaria. Additional study proposal now
being prepared by AFR/DR/H which will further analyze
problem and protective measure recommendations re
project per se and replicesbility. 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
during February 1977, a number of environmental issues were
raised by the Soil Conservation Service and the Department of
lealth, Education and Welfar-.

The issues peftaining to public health are dealt with in
the assessment by the APHA Team (See Section II D). The
following renlies to the remaining issues have been supplied
by Ms. C. Palesh, AID/SER/ENGR partly in a memorandum to 1Mr.
John Heard, AFR/DR/SFWAP dated May 25, 1977 and partly by verbal
conmunicatior on June 7, 1977.

1. 1Issues of the Soil Conservation Service

Mr. Roy H. Gray, Acting Assistant Administrator, Soii
Conservation Service, in a letter to Mr. albert C. Printz, Jr.,
Environmental Coordinator, AID, raised the following issues:

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

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 frllows:

a. Only negligible damase to dikes will occur to these
structures if properly constructed during the projected
serious flood once every ten (10) years. Serious damage
would probably only be caused by the one-in-100 years flood
when a truly cataclysmic flood might occur. In such a
case, all interested parties would pull together for the
reconstruction. :

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

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

in April and May after irrigation for the season has been
completed.

- However, when such conditions occur, with irrigation still
in progress, the Bakel Project would decrease surface flow
water downstream of the project as well as speed the annual
movement of salt water upstream to Boghe. Based on the
hydrologic studies completed for this project, a low flow
or zero flow condition is expected 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 project’s water
demand would have minimal impact on river flows. For the
shortage months, generally speaking, the project could cause
river flows to dry up a week or so earlier than could be
expected without the project. Salt water movemenf 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
puniping, assuming that other demands for water upstream of
the project are minimal. In turn a shortage of water may
mean a reduction in irrigation of Bakel crops toward the
end of the season, therefore resulting in reduced yields.
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However, as the Senegal River Basin develops (increasing)
the demand for water, storage facilitics 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. 1Issues of the Department of liealth, Education, and Welfare

Mr. Charles Custard, Director, Office of Environmental
Affairs, Department of Health, Education, ana Welfare (DHEW)
in a letter déted April 5, 1977 to Mr. Prinz, Jr., submitted the
following issues among others raised by Mr. Boris J. Asheroff,
Director, Office of Envircnmental Affairs/DHEW 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 uvnd safety precautions be
acequate? Will new technology--e.g., operating the diesel
powered pumps--introduce hazards not present in existing
agricultural technology? The document should have addressed
this issue.

The reply provided is as follows:

All heavy equipment used on the project will be operated

by employees of the Société d'Amenagzement et d'Lxploitation

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

in the Senegal River basin. SAED's personnel have also

trained and supervised local farmers in the operation and
maintenance of the small diesel pumps already being success-
fully used in the eleven (1l1) 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 Work are to be found
in Appendices D to /.
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 teen discussed
in Appendix E. The findings confirm that, as far e&s potential
adverse health impacts of the project are concern=d, considera-
tion need only be given to malaria aﬁd schistosomiasis.

a. ﬁglaria |

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

"Clearly the addition of irrigated lands to the Bakel

area will increase the mosquito population, particularly

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

T

year. ..

1) Observations during this dry season and discussions with
SAED officials have proven this statement to be without validity.
Any ponding of water in the perimeters following the irrigation

of the dry season crops disappears by percolation and evaporation

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

the perimeters are without ponded water and the land surface
therefore is dry for the vast majority of time during the dry
season. The & to 7 day interval of ponded-water required for
the complete cycle of mosquito development is not attained.

ii) Spot checks made in a number of perimeters and repeated
intensive search in one perimeter have failed to produce a
single anopheline larva.

iii) The extent of ponded water in these small
perimeters during the rainy season will be minimal in compari-
son with the eaisting sum total of naturally occurring bodies
of standing water, particularly in the marigots. As stressed
in the Project Paper:

The types of irrigation facilities being planned would

not cause.much area to be continuosly wet for long periods.
Because the plan has a separate system for each village,
the pumping of water wili be intermittent. The pumps will

be run and the canals filled only for so long as needed to deli

ver water tothe fields. Then they will stop and (the fields) dry out.
In general the fields will have a dry surface for a period
before the next irrigation is applied. The soils have
excellent moisture retention characteristics so that frequent
irrigation is not neccessary. Lven the surface of a rice
field can " e dried without harm to the crop and the cloudy
water requires lowering of the water surface to allow

to reach the lower stalks during the early stage. Later

the deeper roots extend the period before added water is

required, also assuring against constantly standing water.

Interviews with the SAED Project Director and his Deputy
have confirmed the above intermittent nature of irrigation
in the eleven (11) perimeters that are already operational.

The periods of standing water in the fields during the rainy

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

between them.
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The contribution of the perimeters to the proliferation
of mosquito vectors is therefore expected to be minimal.
iv) Since the primary vector: in the area are A gambiae
which bite only at night, workers will not be at increased
risk as no work takes place in the field at night.

V) Perimeters are generally located at distances from
villages approximating the reported limit of the effective
flight range of A gambiae. Very few mosquitbes from the
perimeters are therefore expected to reach the villa, .s.
The effects on the disease problem will be minimal.

vi) For the above reasuns the effect of the project
area is likely to be insignificant.

b. Schistosomiasis

i) The availablie existing information points to the

Sénégal and Faléme rivers as the main source of $S. haematobium
in the region. |

ii) This being the\case, essentially all of the
villagers in the project area are continually being exposed
to the discase because of their customary extensive use of
the river on a daily basis for bathing, washing, fishing and
other human contact functions.

iii) The statement made by the Department of Health,
Education and Welfare's Principal Environmental Officer/H in
his memorandum of March 30, 1977 to the Director, Office of
Environmental Affairs/DHEW that '"'because of increased irrigation,

exposure of previously unexposed workers may be markedly 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 irwigatiun practices
(sce the Project Paper) and the nature of the soils will
discourage the proliferation of the intermediﬁte host snails
of schistosomiasis. These snails require about forty (40)
days of favorable water conditions for the development of a
colony and sixty (60) days for transmission of the disease.

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

vi) It is therefore expected that the potential of
the project for increasing the incidence and prevalence of
schistosomiasis will not be significant enough to justify

delaying the implementation of this project.

2. Agricultural Chemicals

[

a. Pesticides

A somewhat confusing situation with respect to the
use of pesticides on the project has recently been clarified.
The original Project Paper dated July 30, 1976 made many referen-
ces to the likely use of pesticides on the project. Dr. Nebiker
in his assessment specifically referred to the use of hexa-
chloracyclohexane in the rice fields against locust and spanish

fly infestations.
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SAED officials managing the prcject 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 subsistenée farming. Thus
they are prepared to accept some losses due to crop pests
without resorting to the use of pesticides.

The revised Project Paper of May 15, 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 through the AID financed Sahel Crop Protection

Project (6:9-0916). Two AID entomologists are based

in Dakar for that project and would be available for
consultation.

It is therefore concluded that the project will not normally

contribute to pesticide related adverse environrental impacts.

Adequate precautions have been proposed for unusual circumstances

necessitating the use of pesticides.

b. Fertilizers

The opinion of Dr. Nebiker is supported that the level

of fertilizer —se is unlikely to produce measurable increases

of algae and plankton growth because of the considerably greater

fertilization from livestock manure.

E. Conclusion

It is concluded that the implementation of the project

will result in no foreseeable significant adverse impacts.

Tt is recommended that the project proceed in the manner planned.
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ITI UEALTI COHPONENT

A. Objective

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

On the other hand, the health component ié not to be
considered as a proposal for solving all of the health pro-
blems of the project area. Turthermore, it is mot to be seen
.as the component of an "integrated rural development project’”
which is usually broader in scope than the Bakel Irrigated
Perimeter Project.

The health component in this context should be a some-
what limited oné aimed at improving viliage health to the
extent necessary for the successful implementation of the
projéct. It should rnot be ouvt of proportion to the project
itself. Additional health improvement measures should be
undertaken within the context of an appropuviate comprehensive

health plan.

B. Project Paper's lealth Component

The Project Paper's Health Component basically meets
the requirements discussed. The following recommendations

are made for its improvement at little additional cost.

1. The surveillance program should be used not merely as



a means of evaluating the project during its final year but
also to provide valuable information to the Sovernment of
Senegal in the development of suitable disease control
programs.

Such information would include the prevalence, incidence,
distribution and transmission of malaria, as well as the

dentification of the vectors, their resting and biting

| i

habits, flight ranges, suscceptibility to insecticides and
the distribution of breeding sites. Similar ebidemiological
and entomological information with respect to schistosomia-
sis and the intermediate host snails would also he relevant.
2. The health services plan should be strengthencd by the
provisicn of:

a. Two-way radio communicoation between the Bakel
Healtn Center and ecach of the twelve (12) Health Posgts.
This would result in much better supervision of the Health
Posts by the Doctor at Dakel as well as facilitate the
necessary communication between him and the Dispensers on

teclhnical and other matters.

Costs:

Investnent
Purcliase and installation of 13 radlo sets 20,000.00

Annual Recurrent

Operation and Maintenance é,OO0.00

Wages of Operator--Bakel Health Center 3,000.00
$5,000.00



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

Mass prophylaxis has been recomnended by the World
Bealth Organization3 as the method of choice.feor immediate
control programs in semi-arid arcas of Africa where
A gambiae thrive in water bodies exposed to sunlight and
control by larviciding is thus very difficult, if not impos-
sible.

Such prophylaxis is currently the policy of the Govern-

ment: of Senegal. ‘The progran is administered by the Service

de Lutte Antipal.dicue (the Antimalarial Sexrvices) of the

Ministry of Public Health and Social Affairs using chloro-
quine tablets. It has, however, been unsuccessful mainly
because of insdequate financing and, to a lesser extent, a
lack of close sﬁpervision.

This proposal would provide the necessary financial and
other support for the successful execution of such a program
in the Project Area undef the continued administration of
SLA working threugh the district health services. Two alter-
natives are proposed based on the use of a) Chloroquine
tablets and b) Chloroquine salt.

a) Chlc juine Tablets

The tablets will be distributed on a weekly ox for%—
nightly basis through the'system already provided for drug

distribution in the health component. The overall super-



vision of the program will be the responsibility of the

Service de Tutte Ancipaludique (SLA) under Dr. Samba Diall

who also heads the Parasitcology Department of University
of Dakar. These two organizations have all of the teop
level staff required for such a program, including four
physicians, spccialists in parasitology, an entomologist,
34 technicians including laboretory techuicians, nurses
and sanitary agents.

To ensure the success of the program, it is proposed

L-J-

the tablets be distributed frce of cost to all villagers.

The program must be preceded by a careful census of

-persons and dwellings in the areca.

b) Chloroquinized Salt

The use of chloroquinized salt is particularly suited
to isolated communities where it is possible to ensure the

use of only this medicated form. The Vorld Health Organi-

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

Guyana and Surinam in South America. That Organizaiton3

0

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

of the parasite rate in the 6 - 10 years age group in iso-
lated communities of Tanzania from 71.7% to 2.7% and in
the group above 16 years, from 277% to 1.27% over a period
of three ycars.

The implementation of this program must be precedeé
by a survey to determine the salt intake of the villagers

in order to establish the chloroquine concentration to be



used in the salt.
A check of the foodstuff distribution svstem to the
villages would also be needed to confirm the feasilility

of.

excluding all but the medicated salt during the malaria
transmission season.

The SLA would be the designated agency to determine
the required dosage in the salt and also to supervise its
availability and distyibution.

Comparison of Alternatives

The use of tablets has the advantage of already heing
the accepted policy of the Senagalese Government. The pro-
gram has, however, not been a successful ome. The logistics
of providing, distributing and ensuring the use of tablets
in correct doses for all age groups would be much more
complex than required for a medicated =«lt progran.

There is always a dendency either to reject entirely
or simply not to sustain a protracted course of tablets.
vy fixing the dosage in the sélt, the need for the consumer
to be involved in the prucess of ensuring the -1se ¢of correct
doses for aduvlts and children is totally obviated. This
is very impnrtant in rural populations such as these. The
use of salt would also be a much less obvious or visible
measure to villagers.

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

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

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

The choice of an alternative should not be made until
the feasibility of the salr proposal is examined in detail
and comparable cests available.

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

600,000 tablets per annwn is 37,200.00.
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RUPPENDIY A

SCOPE OF WORK FOR ENVIRO MENTAL ASSESSMENT
AND HEALTIT COMPONTNT DESIGN FOR '
BAKLEL CROP PRODUCTION PROJECT
SENEGAL -

I. Introduction

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

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

The health rroblem relates primarily to the possibilityﬂpf
increascd exposure of the target powvulation to ponded wacer
resulting from the irrigation measures proposcd in the P2.

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

likely effects of the Bakel project found that a greater

incidence of water-related diseases, particularly Malaria is
likely to result. In addition, the use of pesticides c¢ould

have detrimental cffccts if proper safequards are not established.
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The objective of the contract team will be to make an
environmental assessment (EA) of the project, focussinq on
public health related aspects. This assessment will als
produce a recommerded design for the incorpdration of an
appropriate health component in the project to prectect villagers
in the activity arca from any potential adverse health effccts
of a new water impoundment and provide cost estimates for such
a program. The EA team should study as many possible alternative
and or internal modifications of the project as possible and
make recommendations to USAID and the Governement of Senegal
( GOS) concerning the various options weighed.

III. Scope of Work

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

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

1) Thé magnitude of present tropical discase problems
with particular attention to ma1ar1a anc
L shistosoniasis;
LY
2) The magnitude of present diseases emanating from
poor sanitation standards;

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

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

5)  Water quality both upstream and downstream®f{rom
the project; , and

6) Social habits and attitudes among villagers in the
~project.area relating to health and uanltatlon.~
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7) A frape of rcoference (base line profile) against whic
can be measured the ceffects over time of the proposc
project on public health in the project arca and
peripheral arcas within the framcwori of the six

categories aphove. The use of pesticides should be
analjzcd in addltlon to introduction of irrigation
svstems

B. Proposc and evaluate options for alleviating the
potentially adverse environncnta] impact of the Propos ed project
on public health. This analysis should 1ncluob considerations

of:

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

2) GOS institutional support required during and
after AID participation in the project, particularly
through the public healtl. service and Promotion
Humaine and its capacity and willingness to provide
this support

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

4) Replicability of project design in other river hasin
‘areas where irrigated perimeter develcoment is
contemplated.

C. Furnish recommendations concernin

-

1) Whether the overall project mav proceod in a manner
which will not adversely affect health conditions,
if so;

2) Which of the healch component design options identitied
in section B is the most technically , financially
and socially fcasible and should be adopted, and
provide project design for that option.

3) Mecans of monitoring and evaluating the environmental
impact of the proposed project on public health
during implementation and expansion phases of the
project '



Note : the FCPR was not able to approve a proposal to develop
a free distribution program of malaria prophylaxis as a means
of addressing possible adversce effects of the project on
villagers health. This owtion is not ruled and for future
consideration, however, depending on village attitudey and
other factors which will ke analyzed in  the, . A.

IV, Briefings and Reports

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

B. The contract team will not be required to submit
routine, periodic progress reports. Reports cf any signifi
findings, oroblems, serious delays, oOr unforseen circumscanc
which may seriously hinder or effect the outcone of the
teaa's aclivitics or of the total project must be reported
to the resvonsible ATD offices/burcaus when and if they occur.
Such reports will be submitted in quintuplicate and distributec
in the following manner:

1) Two (2) copies to RDO/Dakar Mission.

2) Two (2) copies to AFR/DR, AID/Vahsington; and

3) One (1) copy to SER/ENGR, AID/Washington.

C. Prior to devarture from Senegal the contract team
will brief RDO/Sencgal and others designated, such as CIDR
and SACED officials.

D. Immediately uvon return to the U.S. the tcam will again
assemble in Washington for debriefing by Africa Burcau ana
SER/ENGR personn=l.

E. A draft of the final report shall be prepared and
submitted in quintuplicate (with the same distribution as
above) no later than fifteen (15) days after compietion of
ficld work in Senegal. This report shall-contain all findings,
pertinent data, recommendations and project designs required.
The draft report shall be reviewed by the designated ALD
offices, and, where nccessary, commented unon and returnod
to the contractor. The araft report is to be in a format

conforming to sections 1500.7 and 1500.8 of the Council on



Environmental Quality Guidelines described in the Code cf
Federal Reqgulations, Title 40, Chapter V, Part 1500 (28 Fod.
Reg. 20550-20562, August 1, 1973) and conforming to procedures
set fcrth in AID regulation 16 as published in the Federal
Register, Vol. 41, N® 127, Wednesday, June 30, 1976.

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

The final report shall incorprorete ail data, maps, findings,
recommendations anﬂ project design resulting from the team
effort, as well ac AID review comments and/or mofifications

f the draft report. Twenty-five (25) copiecs of the [inal
report shall be submitted to AFR/DR and five (5) copies
submitted to SER/ENGR.

V. Time Schedule and Personnel R-oquirements

The contract team shall consist of the following personncl:

l. Malariologist : .Expert knowledge of malarial diseases
in West Africa is required. This person will focus on the
incidence of malaria in the project area, efifiects of the vroposcd
project in relation to the leeaue, and viable means of councer-
acting these effects.

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

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

.
Lo
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3. Envirormental liealth Bngincor: Background in civil and
sanitary engincoving in aAfrica is essential. Required to have
exwpert knowledgoe ox irrigation and sanitation systems and their
variocus environmental impacts under African conditions. This
person will help identify and evaluate options for the ficalth
component from an engincering standwoint. He will certify
to the satisfacvion of cost and planning critﬁria cf section
611 a. of the Foreign Assistance Act with respect to the health
comnponent opticen sele t cl

as

Y f

2 ¢
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4. Sociolouist: ackground in trac 1
practices in rurael communities is essential. 7T
will be responsible for ascertaining and assessing farmer's
perceptions and attitudes concerning health and se
the extent to which villagers are conscious of and wi
cooperate in combating pubﬂntlal health hazards genc
the poltential project. Leadership structures which have
influcnce over local practices and attitudes such as village
councils or local cooperatives should also be identificd and
analvzed from the perspective of their role in modifying or
controlling behavior which would contribute to adversce cifects
of the proposed project on health.

Tt is highly desirable that all miubers of the contract
team speak French and have previous work experience in
Francophone, West Africa. One moember of the contract team
will be ICQULIOd to act as team leader,/managzr (the cnvironmental
healt.a specialist might most usually serve in this role) .
This person shall be available to work full time for the
duration of the contract (estimated at two months).

The tecam will be posted for field work in Bakel, Scnegal.
Team members may make periodic tripes to Dakar for consultations
with appropriate officials,  data-gathering, and administrative
support. Field efforts in the study are expected to reguire
thirty (30) man days per speci ialist. An additional ten (10 man
days per specialist is projected for consultations with
AID/Wa hington and prepaving rcports



VI. Relationships and Responsibilities

While the contract team is in Scenegal, the team through
the team lcader, will bhe responsible Lc the KDO/Dakar,
or his duly authorized represcentative. The contracter sha
work in full cooperation with SAELD and other Sencgalese govoern-
ment offices and officials. The contractor shall have neccessary
support from RDO/Dakar and SAED personnel in making
arrangoments for contact with COS officers required for
informatlon, intervicws, cbservalions etc.

1

~

VIT. Personncl and Facilities to be Made

Available to the Contractor

All applicable data regarding the proposed project
shall be made available to the cont'act team from RDO/Deakar
and SAED.

RDO/Dakar rill assist the contract team in obtaining
guarters; oiffice space; secretarial help; etc., while the team
is in Sencgal. RDO/Dakar and SAED will arrange for necessary
air and ground transport within Senegal. If Government leascaed
quarters arc availakle in Lakar, thesce may be firnished at
the discretion of RDO/Dakar during visits by team menmpers at a
reduced rate. '

The contractor will be res sponsible for providing trans-
protati-n to and frosm hoje oifice; Washington, D.C. and Dakar
Senegal: Pay,ent for ground transportation, housing and
subsistence; administrative support costs (such as secretarial,
reproduction,ctc.), miscellaneous fees and gratuities (e.g.,
baggage handling; passnort fees and medical fees), and other
support costs also will be provided in the contract.
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: ,,If);-?.},g!, Contacts

In(ernat1on41 Dexo]opmo it, Sencgal

N01mdn Schoon\oer; RGF]OHd] Lo\c]opmont OfflLO]
/f@rthggsFQll;;DgpvtyrReglonal DcvelopmenL,OIilcer,
ff:ﬁ§f¢:ViﬁEenf ‘Regional ﬂ@aith Of ficer, |
ii;Frank Casey— Dcnuiy Pro Ject Manager - leostoék
;James Pxocopls, ‘Deputy Program Officer

?iV1ola Dia- Health Pldnuer

<':i; bF;M. Ph11;ps,7Country Project Manager fopSahel Food'CfobrProtection'g

;'7?,Agoncv for'Interndtlonal DO\olopmenl Washington D.C.
:¥f5Mrﬁ John- Heard Desk OII1cer '

fv:QS,Agpncy'forrInfelnatlondl Developwent Abidjan'

”;ijr'Gary?Nelsbﬁ Caplidl PlOJeCLS OfIJcer

f Inqtltule de Pas1euL

D, Johnrﬂldei Team Leader - Fp1demlology

:;'LInsthuic'TeéLnolo'15 Alimentaire
ffiMm 7Thoreso Basse = Directof

'i{;?h Ibraﬁlma Camqrar Tecﬁnica]'Director
"ﬂ”Mﬂ Abdul AZlZ Thiam -General Sec1eta1y

xrr?%oc1cfe d Amenagcmunt et a’ EYplo1tat10n du Delia

Amadou M Fa]l Secretary Genera]\Ad]01nt
VJjM; Jean:L' Neumann IngenleurrAzronome'~ BEP,
'i;M;;I Iean Jacques, CenieVRural ~ BEP 7 :

'Tfi M sﬂl]e Soukevna V'DJaye Sociolbﬂue'ﬁtude'du Milieu'

S M. Sy Abdurahmane AdJOlnt Chef Cellule Evaluatlon r;VthﬁettQS;SOCio;, |

7 :jieconomlques
7ﬁ71M;fD1a110 Comptable - Matam
;;iM;iBﬁ Ingen1eu1 des Tlavaux Agrlcolcs - Matam

' ;M; Natta Ingen1¢u1 des travaux Abrlcolcs = Matam

7;:Robe1t Ap1a1n D110 tor Perlmeter PloJcct - Bakel

',; M; Nlang,,AdJunct leect01 Perlmeter,Progect ﬁﬂBakel

Un1v0151tv of Dakal

VDr'Samha D1a110 Pxofessor of Para51tology and Hcad of Na110na1 Ma1a11a Scrv:ce'




-2

Regjondl Lahmdtm y of (‘]]m(‘a] Biology, Fleuve Region

Dr, Joan I\Lu e Lp Masson, ‘Medecin Chef

~9§ggpi§§tibn de*Mjsc cn Valeur du Fleuve Senepal - Docnmentation Center

' :f'M5*Y}‘S0w Andly ste~Indesceur

N Conn }Cr Informaticicn
: 'Mf!}?_"l V._l]_] age

:4 Diaw, Vlllage Chief and President of the Perimzter Production Group,

Matam Iospjtal

T"M‘ ldmahdn Sissoko, Medical Interne

:?Thc Prefrctux Bakel

M.'Mbaye Niang, Administrateur Civil, Préfet

M. Séko'Sonko, Préfet Adjoint

" Tuabou Village

'frgM; Babacaerle)e, Mcchanicjen - Bakel

M. Silly Tapa Bathily, President, Perimcter Group.

M. Boubacar Bathily, Secretaire Generale Perimeter Group

-~ Mondery Dispensary

‘M. Dahaba Tounkara, chef de Poste Medical ' vm

“Grande Village
M.-Sissoko, President, Perimeter Group

Departmental Des Grandes Endemies - Bakel

‘M, Fara N'Diaye, Infirmier

Bakel -Hospital

Dr.. Moussa Ly, Chef de 1la Circonscription Medicale

17 Go]m\ Vllldgu ' " '
M. Dramane Camara, Chef de Village

M. Alassanc Pouye, Chef Poste Medical
Kounghani_ Village

M. Mamadou Gueye, Chef du Village

:;M, M; Cﬁmara, School Teacher

,Soc1eue Nationale D' LkplOlldLlOH Des Edux Du Sénégal

Edmond Latrilhe, Director Gencral

fiDepatimenlalrdeerrandes Eﬂﬁpmies - Tambacounda

';}bf'Aldin Junod, - Medecin Chef

;Pondq Dos Natlonq Unles Poux L'Enfance  (UNICEF)

'fhnud Chrlstonsen Représentant Bureau Pour L'Afrique Occidentale, Dakar,
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PROJTCU DLSCRIPTIUN

'7;iP§thi, - PrOJLCL lackpround

A Backgroumd B .

L. General

]f"on the African continent a stand is to be

"';;made dﬁalnot further encroachment of the Sahara into the

f "re01on of the sub-~ Saharn Lhe flrst line of defcnse will be

ILhe 1chr baalns of that rewlon There are three such major

7'-ba51ns in the Sahel area revaged by Lhe unprecedented

: iedrOuUhf of 197? - 1973&7fhe Senegal River Basin, the Niger

}?Flvor Baqln and Lake Chad Basin. | Of these three,¢the'Senegalr

,eRiver Basin on the westernmost perlphery,of the Sahel area

 ?mosL 1ead1]y 1ends itself to schenes to stabilize its
eeology nd 1ncruaoe local productlon of stap]e iood CcYops.

The three rlpdxnan natlons of the Senegal

'!eRive¥ Mall, Maurltanla and Senegal formed in 1971, a

'3¢cooperatlve 01gan12atlon to plan and carry out the. coord1nated7':

fefdevelopmentrquthe Sanegal Rlver Basin under an agreed plan.

Jiffhisfisfthe,Organisation de Mise en Valeur du Fleuve Sénégal;
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Under the 0.M.V.S. auspices, various studies and
projects are now underway to realize this river basin'é
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 ?he
river Delta to arrest salt watex intrusion during the low
water season, and a major storage dam on one of the principal
tributaries of the river in Mali to assure sufficient flow
for irrigation and navigation on a yearmrouﬂd 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 cénstru&tion will precbably
require 10 years from design through completion, once financ-
ing is assured.

In the meantime various food production schemes
are being initiated to prepare the villagers of the Senegal
River Basin for their eventual participation in irrigated
farming in place of the low-yield and uncertain post-£flood
recession crooping 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 dé;eloped

to date, mostly through joint funding of large schemes by

the Governments of Senegal and France.
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In accordance with the 0.M.V.S. policy, agri-
cultural projects totally within the bour-daries of any of
its riparian members are to.be r:gotiated on a bilateral
basis between that riparian and the prospective donof. 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 adjacent to the mainstream, and the
United States has been asked to join in this effort.

Prior to the severe drought of 1977.-1373 in the
Sahel, most of the agricultural development efforts in the
Senegal River Basin were concentrated in the Delta in size-
able, highly capital-intensive schemes wheré assurance of
water and proximity tc markets and transport systems mini-
mized risks. More recently emphasis has shifted to projects
in th- middle and upper reaches of the river basin, and more
account is'being taken of traditional family and viliage
social and economic structures. wo approaches are being
developed: (1) large-scale perimeters divided into small,
family-sized plots such that all inputs can be provided by
the traditional 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 by: a co-
operative grouping of ‘all families in one village to in-

crease their food production and introduce the improved
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technology. an exarple of the first type is a 7,250 hectara
ﬁeriﬁeter in Mataw, which wasﬁstudied by the Bechtel feasi-
bility team under A.I.D. contract. The presenc projec
deals with the second approach, small scale,village level
irrigation in the vicinity of Bakel while at the same time
working to impgove traditional culture to increase food
prodﬁction in the region.

Both the lower.and upper portions of the Senegal
side of the River Basin historically have béen largely
neglected in pre-independence colonial and post~independence
national development schemes. The result has been a tradi-
tional exodus of young people 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 1is Francel However, 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 and dry land farms, will provide an alternative
livelihood for thos 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,

: K
now accords priority to this river basin within its develop-

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

selected for detailed investigation have climatic, soil and
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" water cond%tions which will allow cultivation of rice, sorghum,
wheat, millet, éorn, cowpeas and vegetables. All of these
crops are elements of the local diet, and none is heing
proeduced locally in adequaté supply.

2. Project in Bakel

This project is unique in two Ways, Firet, it is
already underway and the'development potential has bheen
\ideﬁtified and demonstrated in both the human and technical
realms. Second, and even more important, the project is
a direct result of actions initiated and requested by a
re~ident farmer of the area. At Fhe risk of sounding like
a fairy tale we would like to present the story of the
Younchani. development and how this meved into an area develop-
ment program following a truly gressroots developmental process.

The p;ojcct wns begun at the initiative of one
farmer. from Koughani village Puring the time he was work-
ing in France and travelling in Europe, ha noted the improved
agricultural methods appiied there and upon his return to
Koughani he bought a pump‘and a rotatiller tb 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
ne2d for expert assistance he wrote to the Director @f CIDR,
whom he knew because he used to work in the same building in

France that CIDR has its cffices, requesting assistance.
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CIDR was happy to assist but did nct have financing.
Therefore, CIDR contacted various donors and private voluntary
organizations and eventually OXFAM and "War on Want" in Britain
agreed to provide initial financing for the project.

CIDR sent its first man to Koughani in 1874 He and
his wife lived in Koughani for several months learning the way
of life and organizing the first fermer group. He then moved
to Bakel to begin activities in other villages. Two othér
CIDR volunteers arrived in 1975 to assist with the exten ﬁon

effort and SAED began ccntributing e assistance in the form

Q
H

.
]

[te]

'of pumps and technical advice. The CIDR grcup moved into
irrigation work in addition {5 traditional culture in 1975.

As a result of this move to a more advanced technoibgy, War on
Want withdrew itgs support. In the meantime AID had begun to
support the project w1th-R&R funds, pfoviding additional punps
and tools. The following table shows how the project developed

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

LY

YEAR VILLAGE HA HA HA
No. TOTAL TRADITIONAT IRRIGATED FINANCING
1974 9 32 32 =Q- War on Want
1975 15 76 54 22 War on Want/
SAED
1976 19 210 95 115 USAID/SAED

AID through the R&R program assisted with financing
the 1976 program and in %2]7 provided preproject funding of
$124,000 to keep the SERDA/in the field thus avoiding & complete
loss of mcmentum. The total AID contribution to date is $294,000

and financed pumps, tools, studies and costs cf the CIDR/SERDA



staff in 1976 apd 1977. In 1975, 1976 and 1977 SAED financed
dikes and clearing,.pumps, farm inputs and sﬁafﬁ having a value
of approximately $225,000. OXraM and War on Wént assisted with
staff, tools and studies having a value of approximately
$50,000. The total investmené'foi the first three years was
$569,000 from all sources plus considerable farmer labor.

the SERDA group (formerly CIDR) has overcome the ever-
present "start-up" problems inherent with the introduction of

.

a new technology and has established a working relaticnship with
the farmers of the area. This process, which is time consuming
and not very spectacular took over three years to acrcomplish.
A.I.D.'s entry into the project now, when project needs are
higher and the program is accelerating after having proven
itself, is very sensible, )
The villages in the Bakel area receive a sizeakle
inceme from laborers in France. Based on the best_estimates
available a£ the present time approximately 20% of thé 5,000
farm families have one worker in France. This one worker
sends kack avproximately $1,000 per vear 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. 7The risk factor bf investing in a totally un-
known agriculture is too high to be acceptable to the.
villages; 2. This money is used in other community and
private projects such as pharmacies, schools, houses, etc.;
and 3. If the farmers were fo rely on this money, financila

control would lie in the hands of the select 20% of the village

which is most wealthy thus raising serious equity problems.
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Therefore, the PP team finds that the project
offers an opportunity for AID to provida 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 beginnings. Howevexr, due to the
strong interest of the people.and a push by SAED the program
greatly accelerated. SAED, from its own bud&et provided
bulldozers to clear stumps from fields and to build a nine km
dike around the Bakel perimeter and a tractor and disk to
break ground con 115 ha as a stimulus to the farmer groups.
The farmers responded admirably to this stimulus and the PP
team noted that their portior o the Qork. canals, bunds and
leveling on 115 ha proceeded well. It was obvious that by
utilizing a blend of mechanized and hand construction, an
‘accelefated development schedule can be undertaken. The
PP team carefully analyzed the labor reguirements and avail-
ability (see section S—A.(l) for construction and 3-A. (2)
for agricultura’) and reached the conclusion that an accelerated

program is possible.

Request for Iinancing

The request for financing for the project in Bakel
was received in July, 1975, from SAED. Conceptually ;here
is no difference between the present project and the project
as envisioned in July, 1975. Both this and the project re-

quest deal with the idea of small, village level, communally

operated and managed perimeters.
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However, over time, the scal the project has
changed considerably from a level of $3,lCJ,OOﬂ for a 1,320
ha project defined in the PID of Spring 197%, to $2,600,000
for a 915 ha project in the July 1975 request from SAED
to $1,345,000 for a 200 ha pilot project in the PRP of
October 1975 to the present project of $6,671,000 foxr 1,800
ha. The evolution of thinking behind these changes is as
follows:
1. 1975 PID - This was basically an identificaticn
of a potential project without a firm idea of
what wasg feasible or likely but serxrved to
stimulate thinking about the nroject.
2. 1975 request - This reguest was subnitted as
a result of the PID teanm investigations. Cost-
ing and technical details weie not precisely worked
out and there wé% a very high investment in central
infrastructure. .
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 team was forced to consider a smaller
project on areas where the fairmers 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
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1376 season. SAED contracted for bulldozers to
construcec on2 protection dike and to clear

stunps from the lands to bhe farmed in 1976.

It provided tractors with discs to break up

the new lands. Theselactivities allowed the PP

team to judge the feasibility first, of providing
flood protection with a reasonable chance of success
at a reasonable cost, and secondly, of utilizing a
mixture of heavy equipment and hand labor to
accelerate the development process. As aresult

of theixr review ¢f the engineering, economic and

1

human aspects of this accelerated development the

recommendation to proceed with the 1896 hectares

identified by.SAED was made.

This 9volutionary process took place both within SAED
and A.I.D. and both are in agreement that the present project
reflects the propexr approach now. The current plans arxe
backed by enough data and experience to allow confidence
on both sides in the ultimate success of the project.

B. Detailed Project Description

1, Sector Goal - The development problem which
this project addresses is how to maximize utilization of
water resources, the scarcest resource in the Sahelian
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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£

RBetter use of water resources is esscential if food
production in the Sahel is to be increased and agricultural
develovment is to proceed. -The retional and proper develop-

£y - ~ p 4

ment ot

.

the resources of the Seregal River Basin is one

of the highest priority items of the GOS, which views this
devélopmant as a step Lo:azl alleviating a chronic cereal
deficit situation while at the sawe time providing an attrac-
tive alternative to immigration. The problems éssociated
with immigraticn are well understoodiby botﬂ the GOS and the
people who are immigrating. Both can foresee in the ZIuture
that this labor merket may be closed to them and
interested in developing an alternative to replace migratioﬁ
to France as a source of income for the arsa. They feel that
agricultural development bhased upcn a more technologically

advanced methecdology will provide a sultable alternative.

In order to reach the goal of maximizing utiliza--

o

tion of water resources, c“naa derable investment will be
required beyond the present project. Larger scale projects
keyed to the total development of the River Basin will be
installed. The 0.M.V.S. and the COS plan future ventures
in the Bakel area dnd the present project's impact upon the
population in terms of introducing irrigation technology
is extremely important to future development activities.
There are numerous improvements in the qual;ty of

life which will be necessary if agriculture, no matter how
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advanced its technology is to be an attractive alternative
to immigration. Health facilities, education facilities,
access to the social and economic life of the rest of the
country, etc., nmust be improved if the Bakel area is t
be: avmoré attractive place to live., The PP team did ndt
contzain the skills nor have the time to precisely identify

all the activities n

=4
1y

eaded on a prioxity bhasis to complement

1. Transport and communications,
2. Education,
3. Health.

:ly addressing the st pricrity and

o~

FAC is presen
is considerinq'an improved all weather road to Bakel from
Matam. Further small investments in rural roads to improve
dry season access to villages axe also necessary but re-
quire close investigation to evaluate economic and social
impact and define proper sitandards of improvement.

Education_inteIVentions, both formal and nonformal,
are crucial to accelerated development in the area. At
+he present time any formal education beyond primary }evel
is available only in St. Louils cor Tambacounda. In o;der to

encourage more 2dvanced education for the youth of the

region, a secondary and technical school should be con-

sidered. In the nonformal education aresas, adult literacy



hygiene,ragricultural development and how the pesople relate

to development need to be addéressed. Promotion Humaine can

provide the human resources to begin this nonformal education.
The health conponent of this project will serve as

a pilot to indicate thr potential for a widespread health

ntorvention in the future.

.

w

2 Fu:égis_m The purpose of the project iz to
introduce the ftechnologies of irrigated culture in 23
villages along +hLe river in the Bakel area and to demonstrate
the feasibility, both techn.cally and economically, of irriga-
ticn in the area.

Small village-level perimsters of the type iancluded
in this projezct are considered to be phase I of the three
phase development process. The process is based ¢n an
evolutionary approach to introducing improved technclogies
so that the farmers can undérstand and participate in the
development process. The three phases are as detailed
below:

I. Development of small perimeters (20-300 ha) based on
village cocperative groups. These small perimeters
will demonstrate the feasibility of irrigation and
train the farmers in the management of the irriga-
tionxénterprise. The small perimeters are replicable

with minimal outside assistance once the techniques

are entrenched.



IXI. Development of middle sized perimeters (800~1,500 ha)
based on inter-vill:ge groupings with zach village
having their own lands But with the need for some
central management. These perimeters will provide the
opportunity for villages not héving suitable lands of
their own to participate but will not require major
resettlement of populations. Due to increased in-
vestment cocts and more intricates corganizational reqguire-
ments thesz perimeters will require some outside assis-
®ance for replication.

III. Develcpment of large (10,000 ha) perimeters utilizing
advanced techneologies and central management. These

" large perimeters may reguire some relocation of popula-

tions and will reguire intricats management organizations.

Due to the advanced technolegical ana mana

.

Teristics of these perimeters,

sive o“*side assistance for
Present plans
actions which are underway

menting phase I now

a medium sized perimeter within four

to a large perimeter ten years or more thereaf

equire exten-—

and management.
for supple

with possibly

to five years leading

ter.

velopmants and very large

In the past SAED has concentrated on phase III de-

scale operations. However, duxr-

ing the past two years SAED has shown increased interest
in the evolutionary apprcach. 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 pecple lends itself to
rapid adaption of the technology at village level. 2Also,
the likelihood of village investments in replication and

of the 1

o

expansio: h

-

se2 I perimetexs is high due to the

[
i}

availability of investmant capital in the srea. It is
expected that the 1,800 hectares developed under the
phase I program will he édequate to demonstrate the
tecﬁnology and its feaéibility on a large encugh scale
over a big enough area to thoroughly acguaint some 20,000

persons with the potential.

,__
v

3, Outputs -~ Three outputs are neceszary to achiave
the purpose of the project:
1. Intrecduction of impzoved practices for
dry land crops,
2. Development of 1,800 ha of irrigated
small perime cecs in 23 villages,and
3. Improved understanding af the health
situaticen in the area.

The first output is crucial, not oniy 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 traditional culture, not a replacement

for traditional culture. Therefore, SAED wisely decided

to work with the traditionsal culture as well as with the
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village level irrigaiion system. Until such time as the
people have faith in the irrigation system as having a

lesser risk factor than traditional culture, they will not

give uvup traditional culture for irrigation. Therefore

1

steps to reduce the labor requirements and increase the

L J
=

vields of tradition:l crops are a necessary complement to

irrigation activities.
The second outpul is a direct step to the project
purpose. The creaticn of small village~level irrigated

perimeters as a basis=for develcping the management capabi-

Ly

lities within the village gzoup is essential if the farmers

[

are to be able to menage their own activities in the future.
4 , Inputs - A) The major inputs -for the agricultural

porition of the project are as follows:

1. Technical asgistance,

1
)
U

C

0]

2. ILand clearing énd conditioning,

3. Village labor,

4, Punps and hand tcols,

5. Agricuitural supplies,

6. Animal tracticn equipment,

7. Administrative infrastructure,

8. Administrative operating costs.

The detailed description of what is included in each

of these headings is given in section 3.F of this pager deal-
ing with the financial pian. The PP team agrees with SAED

that these are the minimum inputs necessary in ordex to

achieve the desired outputs.
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5. Health Component:

Despite the American Public Health Association
apd AID PP Toam'g ‘

3

Tean's/ findings that no sericus impact on the health ox
the environment is likely to occux due to the project, it
is proposed to include two activities parallel with the
production project, namely a health surveillance program
and a village health program,

The health surveillance progrem can be conducted
by the combined services of the Department df Parasitology
at the University of bakaxr and the Anti-malarial Service
(Service de lutte anti-apaludique) based in Thies. Both
of these servic-s are under the direction of the Chiel ©
the Departnent of Parisitology, Professor Samba Diallo, who
is responsible to the Director of Health in the Ministry of
Health. Thus, the surveillance portion of the project will
be well integréted into the oftl 1c1al ministeriel and acadsmic

Senegalese system and the project will +crd towards an in-

stitutionalization of such a alth monitoring capability
within Senegalese develovment projects. It is alszo pro-

pecsed that an i.stitution in the U.S. provide bhack-up
assistance through periodic consultation to check field
results and make statistical and other types of analysis
of them. _

The village hea;th services program will be built

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

ceive technical assistance from the AID Regional Health

Office in ADO/Dakar.
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a ) Descrintion of Surveillance Progran

The Parasitology Department is headed by
Dr. Samba Diallo, a Senegaldse parasitologist, who has
within his Department which is part of the University of

Dakar four physicians, specialists in parasitology, and

four laboratory technicians plus secretarial support, This
Department has all eguipment and expertise necessary to

'7

nonitor intestinal parasites

~

schistosomiasis and
onchccerciasi;. The Anti-malarial Service iﬁ Thies
which is part of the Senegalese Ministry of Health, is
also headed by Dr. Sambka Diallo. It has 40 personnel,
30 of which are technicians of various kinds, an
entonologist, senior nurses, nulses, saniltary agents,
laboratory technicians, etc. and has the capabkility of

carrying on a malarial surveillance pirogram. Indeed the

service was created for that very purpese with a mandatc to

work on development projects, but is hampered by a lack of
operational rescurces. Thus, the AID assistance for

this program will be a happy marriage between the needs and
capabilities of the anti-melarial service and the Bakel
agricultural producticn project.

Both services undexr Dr. Diallo can provide
surveillance teams which would make surveys for schisposomiasis,
maleria, onchocerciasis and intestinal parasites in ;;me 25

villages {23 villages in the prOJect plL.c two other villages for

control purposes). Out of some 12,000 people-in the main villages,
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a sample of 2,070 persons would be sclected af“er making

-l

an initial census of the populations family by family.
This will allow the surveillance regularly of the same
persons and considering an average of 25 persons per
carré, the team would take a sample of some 80 to 100

carrés, sone participatlng in the irricated field coops

After the initial survey, two suiveys would be

made each yveaxr, one at the end of the rainy scason and one
dvring the dry season. An institutional centract will .

be established with a U.S. institute or university to
provice: .

set vp the surveillance

fl

1) consulting assistance tc

[}
o
b

ograr;

2) vearly ccnsultetion to monitor field surveys, and anelyze

2

and

rasi

('\
f_.
~e

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

b. ) Dpescription of village health scrvices vrogram:

T e ket L PR ) e RS AT AL A L it B SIRA T P snr TS Ko e M mares. 3 Wt 8

The village health services program 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 dispensaries
in these villages and a ‘Health Center in Bakel. The distance
between a village having no dispensary and a village with

a dispensary rarely exceeds 5-~6 km.



this project will

[

The program to be implemented unde

aim at strengthening existing medical services 1o improve
ol J

3
ce

|5

to

e

NIOV

(81

diagnosis and treatment of endemic d.seases an
health and sanitation training in the villages.

In order to accomplish this the following activities
are called for:

1. Retraining dispenssry nurses in microscopy,

2. Purchase of 1Z microscopes,

At}

3. Training of 23 village sanitzrians and 23 Materpal/Child

Health Workers,

e health workers for these villages

5. Provision of basic drugs and medicines fox each of

the 23 villages.

3 P o o d < .
c¢. Funding of Health Comnponent

Funding for the health and surveillance activities are

=3
t;‘
‘0
v
D
oH
¥
rt
\A
P
T
}.l
o
n
5
[
=

provid .d in the project budg (p 89).

be managed by the ADO/Dakar Regional Health Officer (Dir. Vincent
J 3

and training of health workers can be coordinated wi the
Sine Salcum Rural Health Project which has a similar village

» 3

level health delivery services emphasis. ADO/Dakar and the
Regional Kealth Officer kelieve that GOS sexvices under

Dr. Diallo have the capability of carrying out the surveillance
i

program cutlined. Project implementation plans for these

activities will be finalized on receipt of the final APHA Team

Report, and funding adjustments will be made as necessary.
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6. Peoace Corns Involvenent
ADO/Dakar has discussed with the Peace Corps
Director in Dakar the provision of one Pcace Corps Volunteex (PCV)

for the project. His role would be coordination between the

vities and health activities. He will assist in making

SAED acti
[ 4
arrangements for the health surveillance and health services

program, helping Senegalese counterparts to cxplain the puipose

P
&

of these activities to the villagers and to popularize the
reccrmmaendations of the health workers. For example, the PCV
will promote canal cleering and lining as a preventive health

measure. In cooperation with SAED he would attempt to identifs

-AJ

and reduca wponding. Throudh reguler conitacts with villagers he
1A - C

can provide background helgiul for the surveillance activity and

ng traps for mosguitces which

g
o

-

}_r.

follow up on iterns such as: se

the entomologist from the Thies based anti-malarial service under
Dr. Samka Diallo will be programming; promoting improved sanita-

tion “Tact 2s; and helpin vwllac 2rs to budaget for emortization
P

jat

equipment. BRoth ADO/Dzkar and the Peace Corps/Dakar are in
agreement in principle to recruliting a PCV for this

in the project.

Part 3 - Project Analysis
A. Engineering Analysis

1. General: The irrigation possipbilities for the

Bakel area are divided into three phases: -
-~ Phase I

- Phase II
-~ Phase IIXX

Small village-level perimeters 20-3C0 ha each,
Medium perimeters 800-1,500 ha each
Large perimeters 4,000-10,000 ha each.

The present project deals only with Phase I of the SAXI

program, small perimeters of 20-300 ha each based on
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S

activities in turn

\v

The Phase T

-
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where no fleood protection is needed,

flood protection is needed.
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of the arimeters to

vey will bes made se p

in laete 1977.

sent project plans to include about 1,800

small village-level perimeters The details

of plans for these hectares is shown in Table

hectares located around several villages have

an

for diking of which nearly 700 ha require less

2 meter dikes and 290 hectares do not require dikes.

determina
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lover than the flood flow elevations on the river. This is

explair in paxt by the assertion of SAED engineers that

-

the river cresis for a shorxt period, 3 or 4 days, aftex

a precipitous rise, and the amount of flood flow up the

marigot channzls would not permit £illing up the lower lying

ft

arcas to f£lood ¢rest height beforas the maximum f£lood crest

clevotion had receded. Thus.a lesser flood level elevation

..a

would occur in the inland flooded arcas. SAED enginears

e

indicz+ed that the main river would crest for about 3 to

5 days and thus confirning that the crest period may be

too short to permit £illing up of the inland flocd plains,

The f£lood flow hvdrelogist working for -.I.D. felt tha

a diffevential of one-nalf meter between flocod height in

the river and flocd height in the marigots was more reasonable.

A -

(See Annex E.)

Dux -1% en interview with Mr. Mohemmed Curtin, a
40 year resident in Bakel, 1t was stated that up to 1966
the Bakel flood cstage reading was about 13.5 meters and
from 1967 to 74 or since the drought, the {lood stage read-
ing has been 7 or & meters Thiz 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. f£lood

low year. Mr. Curtin also stated that a similar drought

and lower water stage elevation had cccurred in 1939-45.

The discrepancy between SAED theories and the

farmer interview data indicated that the PP team needed
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good that the irrigation perirasters to be selectad can be
adequately protected from floods at a cost which is

cconomically f=asible.

The success of expmnding the activity depends larxgely
upen the probability that at least four yeawrs out of five

the proposed irrxigation arsas will be free of inundaticn

4

jing floods, or can be diked with low (2 meter) dikes.

b
o,
oy
)
Y
Uy

a

Therefore, AID contractad a hydrologist whose report is
attached as Annex K. 2s a result of the hydrologist's
findings and discussions with thie SAED cngineers and the
ccononist on the PP team, it was decided thalt designing tha

in ordéder to reduoce the risks., Since
small part of ‘the project, the incresse in total cost was

minimal and helps assure proper uze 0f the remzinder of the

The PP team visited the SAED hasadguorters cngineern-

ing office in S&. Louis where detailed topographic surveys
for )2 perimeters £otaling about 227 hectares have bezen
completed. The topograghic surveys were made to 10 cm
contour intervals and are correlated to mean sea level
elevations and the Bakel flood stage guage records. This

permits a determination of the areas that may be free of

floods based on the known hvérological £lood level data.
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drop~turnout structures will be required in the laterals to

c

L”fvent channel evosion and to provide water control. The
water flow in the laterals will be relatively small. Tﬁe
SAED enginecevrs will need to develop a small standard precast
concrets drop and turnout structure that cen be readily in-
stalled as required in the laterals. SAED 1is conducting

a cradible engineering job.

4. Puming Stavticns

o 4and
The majoritv ¢f the lrxrigation swvstems will be sup-

plied water from the Senegal River. Pumps will be installed

on small rafts. This get-up has bheen tested for two years

=

L RDA

rd

in the Bakel area ard iz operating satisfactorily. SE

¥

i

=S o 1 » La. ] a : 2 s
f have recommended trhat two standard size Lister Diesel

powered punps (15 hp andéd 32 hp delivering about 130 and 300
M 3/h4 respeciively) be used. 2as the areas to be irrigated

expand or are adjusted, an agpropriate sized pump OX PUNpPS

1p pump will serve about 15-20 hectares

—

may be usaed. A 15
and similariv a 32 hp punp will scrve about 30-40 hectares.
It is recognized that a specific pump shouvld be designed to

sized are but duz to the flexible nature

J-
I“
;)
~

serve a specific

}..J.

of the expanding activity, an exact sized pump cannot be
fizxed. Experience over two years indicates that the two
sizes of pumps noted above will provide for most anticipated
conditions. Undexr opegéation, this means that for smallex

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

period; for larger than optimal areas, the pump will need to



(s
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bperated overtime., The systems are designed to be operated
daytimé hours only; thus there is rezerve time for pumning
additional water. When the irricated areas expand beyond the
largest optimal pump capacity, two pumps may be oparated in
tanden. The activity will have sufficient flexibility and
spare egulpment to provide for this "modus operandi.

5. Construction Methodology

neann O e

The villagers are constructing 211 the facilities
(canals, laterals, field bunds, dxains and small perimatexr
dikes) by hand. Table 2, 3 and 4 Annex H show labox reguire-
ments and compare lakor availebility and requirements dux-
ing maximum developnent. The villagers usually tumm out in
35 to 100 ahbout 5 ox 6 o'clock in the morning

oL

and usually work for three or feuw hours. SAED recently
providad two rent=d D~8 bulldozers wiich were cnployed Lo

:
stump 115 hectares of proposed perimeters arcas. The

SAED eguipment was utilized to remove the heavy stumps re-

clearing and burned the smai] brush. The SAED stumping
activity has encouraged the villagers to increzse their
irrigazted hectarage.

It is planned that the dikes for the project will
be constructed by a contractor arranged through SAED.
SAED is experienced in contracting procedures and haé
jemonstrated 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



1

work will be done in such a way that the dike will bz con-
stantly trax rzed by the doxer.- Since it is not expected
that the dikes will be in sericus denger from current erosicn,
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

4 4

will vary from one meter to 2.5 metexs depanding on the

-

concours of the land. Plans have been

O_;

eveloped by SALD
which are sufficient forx construction.

SAED has three engineering technicians assiszting the
eld engineering layout of ditches,

fi
lateralz and Field bunds. The £

jeld engineering is adequats.
The water deliverv systems are being staked out and constiucte

ing to the planned desicns in eleven perimeters in-
spected by the team. %he villagexs, under SAED field techni-
cal supervision, were monitcring construction progress ol

%

schedulse and it was ascerted that the targeted planned hectare

0

for cultivation will be achieved. The villagers are conduct-

L]

ing a satisfactory ditching and field bunding job. Experience

i

:

<

will teach *hem that good initial ditching and burnding will

significantly reduce maintenance.

6. Ccst Estaimatas

Cost estimates are dealt with in detail in the
financial section of this paper. The PP team determined
the amount and labor requirements of construction of“the

main canal, laterals, field bunds, and drainage ways and

the results are shown in Tebles 2 and 3, Annex H.

G

-

(u
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It is noted that the emount of field work as estimetad

in SAED plans

‘_/
o]
s
.
jon
9]
)
5]
|

o

ms are lass than those estimated by
SERDA staff. This confirms the statement of the SERDA staff
that extra field bunding work will be conducted. The toam

G

believes that SERDA estimates are a bit high, but have

h

weighed the average amount of work in their favor.
The average labor reguirsmeants data ag collectad
from villages by the tean

mates as shown in Tabla

‘.J.

est
7. G1lA Cextifica
SAED has davelopad

ing, warcehouses and shop

half cof the irxrigated

Based on this, a 61lla certi

an cngineering and managenant



g . Detailed Analvsis of Capabilitv of SAED to Tunmlemoni
Activity from Plannine, Desian end Suwervision

SAED as noted above is carrying on adeqguate

engineering plans and design program for the activity.SAED

fJ

chief designer is an expatriate Frenchman. He is overworked and ha

14

a small Senegalese staff. However, they are getting the assigned
tasks completed. Management studies of SAED have heen undar-
taken by Bureau d'Etudes et methodes (BOM- part of the GOS
Presidency) and SATEC. These studies will indentify SAED's
managemaent strengths and weaknesses and develop recommendations
for strengthening the management aspects. A Project Paper for an
AID training project in SAED iz being prepared.

In the Bakel arca, SAED is gponscring three SERDA
technicians, a SAED representative, a field superviso; and three
technical assigtants. It is planned to increase the staff to
srovide a technical assistant to eacdh village. For the moment,
the staff 1is able to adequately stake out and supervise the
initial construction work. Later, the technical assistant work-
load will increase as they are expected to assist with agroncmic
as well as irrigation p*act:c“% In addition to the supervising
engineering staff, SAED has two wmechanics in Bakel that have
been trained by MATFORCE in Lister Diesel Moteor maintenance and
operation. The mechanics are training village empl:) od pump
drivers, who will he running the pumps. The SERDA staff is of
the opinion that SAED staif will be adcoua e. This aspect will
need to be 2valuated as the activity is expanded this season
and the next, to determine if in fact they can adequdtely con-
duct the necessary work. An initial small SAED staff will promo-

te the villagers to do more cf the necessary work and this will

be gocd. The villagers must eventually be in full control and
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and manage and run their irrigation systems without too much

technical assistance from SAED if the activity is to be fully

successfully installed and running.
9. Detailaed knalvsis of Capability of People *o

Tmplement. Construction Portions of Activity

The field operations have heen gdealt with in detail

[1hd

.

above. The villagers are demonstrating the capebility and will
to conduct all necessary field construction activities except
the larger dike construction which is beycend their ¢ bility
and will need to be constructed with heavy e@uipment, Farmer
construction activities are engineered and supervised by SAED
s analysis of the labor requirements in-
dicates that adequate village labor is available to conduct

all the construc:ion activities envisaged in the initial years

)

of the activity. (See table 4,

10. Timetable for Imolementaticn of Constructicn and
Anzlysis of

The timetable for implementation of the construc-

ticn activities avpears raas Jabl° particulerly in view of the

‘adeq uatc village labor supply. Two to three months is adeguat

o

time to implement the planned construction activity during th

o

initial beginning years. These estimates are precicated cn the
hasis that SAED will continue to provide heavy stumping and

construct the major dikes. It is assumed that SAED's management

capability will expand with progress of the activity.
11 . SAED Phase II -~ Medium Sized Perimeter:

The project under consideration only c¢oncerns Phase
I. However, for purposes ‘of future planning it is noted that
SAED has identified for future irrigation perimeter development

about 2,000 ha or more area of land lying along the river
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adjacent the bridge about 1.5 kilometers ncrth of Diawara. The
Iand appears to be suitable for irrigation develcpment. Land
elevations determined near the area indicate that relatively
low dikes would be required to adequately protect the area from
flooding. The dikes constructed for the Phase I small perimeters
would be utilized as a portion of the dikes for the larger peri-
meter, They would probably be made higher and strengthened to
provide protection for the more entensive Phase II coperation,
but would nct be rendered useless. |

Further discussion concerning theisuitability 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 marigots to indicate the precise heighc
and extent of the diking effort required to prctect the area,

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

3) Utilizing the detailed topographic maps, a detailed
irrigation land classification survey must be made determine the
econocmic possibiiities of those irrigable soils.

| When the above steps are completed SAED will be able
to determine if it has the capability to plan, design and prepare
specifications for the entire job. There are no partigularly
significant problems envisaged when the above items are
determined. The implementation and operational experience now

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

after the evaluation of Phase I in L979.



. Agronomic Analysis
1. Genezal

The population of the area is almost totally subsistence
farmers. They have survived on this marginal existence since time
imﬁemorial by planting dry season sorghum and millet and a soxghum crop
under recession agriculture following the annual Senegal River overflow
in September and recession in November. During this period sedimentation
is deposited on land adjacent to the river banks and sufficient moisture
is retained by the soil to support an average sorghum vield of 500
kilograms per hectare. Cultivator's inputs are limited to lahor and
seeds.

Sorghum and millet are planted under rainfed conditions on
the sandy soil (dieri), further away from t@g river banks in June and
harvested in October/November with average yields of 350 kilograms
obtained under traditional methods of cultivaticn.

Traditionally, some rice was grown by the women in the swampy
areas bhut suffers'a total loss four Yeérs in five duvz to the vagaries
éf the climate. Some peanuts are. also grown by the women of the area
on the lightest inland soiis. An average rainfall of 6285mm (25 inches)
may be reduced in certain years to less than 400 mm (16 inches) for long
‘periads of time such as occurred during the drought years of 1965-1972.
These often result in hardship to the population and loss in crops and
livestock.

The climate is strongly influenced by the desert. Grgat
variations may occur between peak day and night temperatures. an
average temperature of 45° C in April, which is the hottest time of the

vear, will drop to 25° in January.
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2. Soi%i:

The prelominant soil types on the perimeters arc fondé soils
which constitute about 65% of the surface project area. These soils have
up to a 44 % clay content. They are well aerated with good capillary
action, permeability and drainage. They are irrigable and suitable for
wheat, soxrghum, peanuts, corn, ciwpeas and vegetables. They have about
35% ciay content.

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

The soil types of the perimeters are as follows:

1. Heavy alluvial soils (51—60% clay), known as Hollaldés.

They are found in perimeters along the river and in low-

laying areas. They have fine-textured particles of low

nermeability and a PH of 6 to 8. About 10% of the perimeters
are of this soil type which is irrigable and has slow drain-

age characteristics which makes it suitable for rice

production. '

2. Medium heavy soils (45-50% clay) content, known as (Faux
Hollaldds). They are found adjacent to Hollaldés sgil type.
These goils are irrigable and suitable for rice, sorghum
and cereal crop cultivation. About 30% of these perimeters
are of this soil type.

"3, Medium soils with (30-40% clay) content, known as;Fondés.
These soils are well aerated and have good capillary action,
permeability and drainage. They are irrigable and best
suited for wheat, sorghun, millet, peanuts, tonatoes and

other vegetables but rice prceduction is possible. About

60% of the perimeters are of this soil type.
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Randecm -borings of more than one meter depth made at these perimeters
by ‘pedologists of the Société d'aménagement et d'Exploitation des Terres
du Delta "S.A.E.D." and technicians of the Compagnie Internationale pour
le Développement Rural "C.I.D.R." indicate the absence c¢f hardpan at
these depths. Also there are no salinity problems or salt formations
at this time.

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

P;edominant'use of primitive agricultural tools (daba) have been
‘responsible for the conservation of the soil crust and limited disturbance

of the soil surface with subsecuent minimum serious erosion.

3., Crop Research Work:

Crop rescarch has been carried out in the Upper Senegal River
valley since 1965. The Institut sénégalals de Recherches Agricoles (ISRA)
has an experiment station at Richard Toll where research work is carried
out on rice, wheat, sorghum, millet, sugarcanc and vegetables. éAlso
OMVS/FBO/UNDP }..ve three experiment stations at Guede {Senegal), Daedi
(Mauritania) and Kayes (Mali). Research work at Guede which has Fondes
type soils include wheat, corn, sorghum, .ille® and cowpeas. The Kaedi

station at Vandam has a Faux Hollaldes soil type. Research is perfoimed
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there on wheat, rice, sorghum, millet,corn, forage crops and sugarcane.
The Kayes station in Mali has a research pregram that includes wheat, rice,
corn, sorghum, millet and vegetable crops.

The Instltut de Recherches Agroncuicue et Tropicale (IRAT) and
the Office de la Recherche Scientifique et Technique Out. ~-Mex (ORSTCM)
collaborate with these stations in different phases of their research
activities. Also the West Africa Rice Development Associaticn and the
West Africa Major Cereals Project work with these stations in developing,
breeding and testiﬁg rice, vwheat and sorghum varlaties respectively.

Several semi-dwarf rice varietles including the I.R. line with
a short maturity of 90 to 110 days have been identified and tested at
these stations. These varieties have shown disease resigance, adaptability
to the local climate and soils and high yields in excess of eight metric
tons per hectare.

Semi-dwarf whees* varieties with § maturity of 110 to 120 days
have been tested and have shown qood‘adaptability, disease resistance,
high yields and acceptability by the local population. Further testing
for planti.g density, planting détes, fertilizer application, irrigation
frequency, weeding, insecticide, pesticide and herbicide use and harvest-~
ing date experimentation are required. The Mexipak variety was reported
to have given yields in excess of four tones per hectare at the Kaedi
Experiment Station. Also semi-dwarf sorghum varieties tested at the OMVS
Experiment Stations have given yields of three tons per hectare and Niebe
varieties produced 2.5 tons per hectare wiile composite corm vatrieties of
IITA (A and B strains) have given yields in excess of five tons pex
hectare. Crop rotation experiments with double and trible cropping

patterns were successfully performed on the principal soil types at these

stations as follows:
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On Hollalde and Faux Hollalde 30il Tyoes:

Wheat planted under irrigation in November and ha.vested in March.
Upland rice planted under drvfarming conditions in June and haxvested in
Cctober.

Rice planted under irrigation in November and harvested in Maxch.
Rice planted under dryfarming conditions in June and harvested in October.

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

Rice planted in November under irrigaticn in November and harvested
in March. Corn planted under dryfarming conditions in June &ud harvested -

in Cctober.

On Fonde Soil Types:

Wheat planted under irrigation in November and harvested in March.
Niebe (cowrveas) Rlanted under irrigation in March and harvested im May.
Sorgh:m planted under dryfarmed conditions in June and harvestéd in October.

Wheat ﬁlanted pnder irrigaﬁion in November and harvested in March.
Niebe planted under irrigation in March and harvested in May. Corn planted

under dryfarmed conditions in June and harvested in Octcber.

SOrghum'planted under dryfarmed conditions in June and harvested in Cctol
Wheat planted under irrigation in November and harvested in March.

Corn planted in June under dryfemmed condition and harvested in-QOctober.
A wide range of vegetable crops including okra, tomateces, cabbage,

Irish potatoes, sweet potatoes, eggplants, cnions, carrots, garlic and

|
Vheat planted under irrigation in November and harvestad in Maxrch. 1
ber.
salads are suitoble in rotations between October and March.
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4. Crovn Varieties Planted at Perimeters:

At present, che following crop varieties and lines are planted
at some of the perimeters, under dryfarming conditions:
Rice : D 5237 (upland)
Millet : Souna IIT
Souna Gam

Sorghun : CE 90

CE 67

Corn : BDS

2 M 10
Also the fo]lowiﬁg paddy rice varieties are grown by trans-
prlantation:
IXONG PARO
TAICHUNG
Fertilizer application is confined to rice with 150 kilogrems of
18-54-0 applied per hectare. MNone is applied tec sorghum and millet.
However, animal manure 1s used when available,
Experience with the 1975 crop in Bakel and the 1974-75 crops in
Matam indicated that the best results were obtained from lkong Pao
(4 1/ha average versus 2 -~ 2.5 T/ha for Taichung Native). Thergfcre, in
the future it is plamned to utilize Ikong Pao on a much larger percentage
of the area.

To maintain conservatism in yield estimates the team has decided

to make the following assumptions regarding yields:
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Beginning Increasing to
in 8 years

—

Rice 2.5 4.0
Corn (irrigated?) | 1.5 3.0
Sorghum {irrigated) 1.0 2.5
Niebe (irrigated) .5 1.5

"A changing yield is assumed because as farmers become more experienced
with irrigation and irrigated culture and as improved varieties are identified
tested and adapted the yields are certain to be increased. Past experience
in the Guede and Matam perimeters conforms these assumptions.

Due to the uncertainty of acceptance of improved techrnologies absolute
yield increases are not the goal of this project. Rather the emrhasis of
* this project is to improve traditional culture in order to release addition-
al labor for irrigated'culture. The intrecduction of arimal traction on
the drylands as well as on the irrigated lends will do much to release labor.
A small increase }n yields on dryland farms is likely due to the efforts
of CII'R and SAED. However, it is assumed that these increases will not
result in inéreased total sorghum and millet prcduction but ratger in less
hectares planted and more time spent in the more profitable and less risky
irrigated farming.

A field trials station is recommended for the Bakel arca, at a site
tentatively selected by the CIDR personnel, four kilometers west of Bakel.
An area of ten hectares earmarked for adaptjve research experiments is
suggested. This station will perform crop adaptability test, vacietal
trials, seed density tests, crop management experiments, fertilizer treat-
ments, irrigaticn methed applications, insect and disease identificatien
and control, introductlon of nc - crops such as wheat, lentils, chickpeas

and other high protein pulses and cereals and their management. Research
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and extension éfforts sheuld be coordinated to make maximum utilization
of the station for farmer fileld days and demonstra'ions for villagers
in the region.
5. Dry Land Interventions
The dry land interventions are planned to encourage improvement
of traditional cultivaticn methods. The methodology of approach which
has been used in the past and will continue is one of planting community
demonstration plots based on the farmers groups in each of the villages.
On these plots improved varieties of sorghum and maize will bhe demonstrated
along with use of fertilizers, improved cultural practices and animal
traction. This component of the overall project 1s essentially a
technical assistance project with nearly ail the costs being for the
staff and technical experts. The PP team estimates funding of approxi-
mately $220,000 atéributable to the dry land component, This cost is

°

broken deocwn as follcws:

1]

T.A. $§ 62,000

GOS staff 30,000
Vehicles y 17,000
Housing 60,000
Operations 27,000
Equipment 15,000
Ag Inputs . 7,000

$218,000

Dry land demonstration plots will be undertaken in each of the
23 villages utilizing ag inputs provided free of charge by the project.
Farmers will be trained in use of the improved technologies and en-
couraged to utilize these technologies on their own fields, The farmers
showed great interest in possible improwvement. in thelr traditional

farming methcds as a complement to the jrrigation 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 majgr, large scale
irrigated perimeters like Dagana and Nianga, is not a maximum production
project. The systematic use of pesticides is therefore not .contemplated
in this project. If a serious insect or pest outbreak orcurs, SAED will
consult with the Crop Protection Service which is being supported through
the AID financed Sahel Crop Protection Project (629-0916). Two AID
entomologists are based in Dakar for that project and would be

available for consultation.
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C. Sociological Analysis (detailed report attached as Annex K)

1. Introduction

Social analysis of the project shows that it can integrate
into the society of the Sarakolle 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
commﬁnities to make their region an example of modern agriculture.
Already the local farmers have come to understand the need for joint
organized action. The sedentary villagers involved in the project
speak a common language and share a common ethnic identity. Thus, the
project area censtitutes a homogeneous region for development.

The SERDA technicians are well integrated into the local! society
and into SAED's operations. SAED itself, whose Director General comes
from Rakel, is well motivated. The villagers place great hope and trust
in the Director General as a "son" from Bakal. There is no question
that the project'already has had some impact cn this traditional socicty
'. and ‘1 the future its impact &ill become progressively greater. The
villagers ability to adapt and to accept the changes progressiveiy appears
to be positive. The potential for a positive impact on women is present
since for the first time women are working on a project on an equal
fecoting with men within the cooperatives.

2. Operation of Cooperative Groups

A. Membership
All farmers and individuals can Jjoin the Cooperative
K
groups which operaté the village level perimeters. There is no distinction
made with respect to sex, age or caste for admission into the groups.
Each member brings his own work-capital (human investment). Every family

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

All castes work 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
operétes so far is that the leaders are willing tc keep village level
rules flexible. They demonstrate a strong interest and desire in
preventing cooperation itself from becoming an apple of discord. There
is a1 strong feeling among the Sarakolle that investments derived from.
community undertakings will be used for the conmunity as a whole and
not for some privileged groups. Thus, the cooperative concept envisioned
by the project fits into the community concept of the Sarakolle.

B. Motivating Future Members

A

There is moti-vation 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
individuals recognize the need for collective efforté, and understand
the economic advantages irrigated agriculture 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 reldtion to the cormunity if one did not part-
icipate in the work which elders had come to view as worthwhile. Thus,
for most members the determining factors are of a psycho-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 sumptucus mosques is an example.
Working fields cooperatively benefits from this spirit.

Another motivation observed is the desire of cooperative
members to apply new techniques on individually worked fields. 1In
fact cooperative members seem to see their main advantage in applyiag
new technology gainéd in the cooperative on their individual fieldé.

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 impértant
family. Thus there is a reflection of traditional leadership pattera
among the cooperatives. Héwever, there is éome innovation at the work
team level. Work'teams (averaging 5~7 in number) were obsexrved 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 ccmpetence 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.

3. Project Impact on the Social Sktructure and Impact on

Women

The project is an innovation in the Sarakolle
environment. It is the first time that families of all social conditions
and castes come together in a project for the whole community. New
structures of authority departing from village tradition are appearing.

These will be based on technical competency and ability as a team leacdex
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and manager; factors not necessarily linked to the individual's birth
status. Thus, working collective fields will become a matrix for
experience which will evolve towards transformation of the sociletal
structure. .

Also, for the first time in the history of the region a proZect
overlooking the sexual division of work 1s being undertaken. Women
traditionally have been under the absolute authority of the men. How-
ever, the presence of women ﬁorking alongside male heads of households
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 germ for a
. positive improvement of the conditions of women is present. This will be
a gradual process. The women in the Sakarolle soclety bear a large
labor buxden 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 invggt some of their returns in pumps for
wellé. Animal traction will also help to encourage practices which save
labor for women.

Emigration from the project area to France, 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 ;mpetus
for this movement. Income from collective fields is too low up to now

to rival the enticement of earning money in France or Dakar. After a
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period of 4-5 years, however, there may be some slowdown in emigration.
4., Summary

Transformations of a sociological nature are extremely slow;
almost unperceptable in the short term. Present day Sakarolle society
givesa minimum of security to the individual at the least cost. The
project can provide an extra margin of security. . Sociologically speaking,
deviaﬁt individuals are generally looked down upon in rural communities
when they experiment with innovations that gg wrong. Negative group
feedback devices (ostracism, malicious gossip and loss of prestige and
influence over other) come into operation. When an innovation is
successful the imitative response of others in the community leads to
broad-scale acceptance. Thus, positive and negative feedback .techanisms
are critical. The present project already has beguﬂ this process and has
the benefit of a gradual but successful initiation over the past two years.

Sociologically, this bodes well for the project.
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HEALTH INFRASTRUCTURE

I INSTITUTIONAL FRAMEWORK - GoS - ADMINISTRATIVE

REFORM MODELL

Admimistrative Structure and Technical Cadre

The structure of the Government of Senegal is shown in

shown in Charts Nos. 1l and 2.

National Level: The Planning Council defines planning policy,

options and objectives of the Plan.

Regional Level: The creativity in the model is the existence

of the function for development within the territorial admini-

stration. This authority has been modified and reinforced by

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

Diourbel, TFleuve, Louga, Serzgal-Oriental, Sine-Saloum and

Thies. Each region has a Goverrov who represents all ministrics
and acts as head, of all Government officials employed in the
region. - However, techunical miiistries have their own regional

LY

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, technicalrtransmission and assistance to both rural and
urban communities under its juridiction. The role of the pre-
fect is well described thus: :

Almost all localr administrative activities take
place at the department level or lower. The head of

the departmant, the prefect, is appointed by the
president. e is the depository in his area of the
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powers of the national govermment and again repre-
sents each of the ministers. '

The prefect is the figure to whom local lead-
ers look as the voice of the government. His 1is
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 arrondissement is a subprefect. He 1is

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

and control function over the Rural Councils which are the

representative organs of the Rural Communities. The subpre-

fect controls financial management of the Rural Communities
but, as budget orficer for the Rural Zommunities, he is
under manageuwent of the Rural Councils.

The Administrative Reform has created the Rural Commu-
nities which bring together several villages and are the
basie organizational level of populations of rural areas.

Villages, i.e., several families or carrés close to
each other are the smallest administrative cell. The "vil-
lage chief" is appointed by the subprefect, and is under
the joint authority of the subprefect and of the president

of the Rural Council.

Content of the Adwministrative 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 Rural 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 prere.. 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 members are elected by the people and
one-third are representatives of the cooperatives. This Council.
marages Community affairs. Financial resources come from rural
tax (paid by each person) and from other taxes. Tie income
from rural tax is allocated to the financing of local develop-
ment projects, which are approved and voted for by the Rural
Councils. |

Technical Structure : the CER

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

The Center for Rural Expansion is a service which contri-

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

1t provides technical assistance to the rural populations
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for the implementatior of local devélopment projects. The CER
has a budget provided by the national treasury for the imple-
mentation of specific projects.

The idéal staff of technicians in the CER is as fellows:
agriculture, livestock, forests, water resources, cooperation,

sanitation, youth and sports, fisheries, and technical educa-

tion. There are also women who teach 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 State Secretariat to "Promo-
tion Humaine' are the vehicle that allows for interpreting

the Village Health 2rogram, suggested by villagers.
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11 MINISTRY OF PUBLIC HEALTIi AND SOCIAL AFFAIRS

The organization of the Ministry of Public Health and Social
Affairs is shown in Chart tlv. 3.

Regional Level

In each of the eight Regions, except the Sencgal Oriental

Region and the newly-created Louga Region, one finds a Regional
Hospital which serves as a referral center for the Region and
allows fof treatment of the gerious cases referred 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) vvhich

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 communicable disease control policy. Vaccine
stocks iﬁ Bakel did not exist. Responsibility, in principle,
covers prevention and surveillance of yellow fever, smallpox,
measles, cholera and malaria. In the countryride, including the
Bakel area, immunization reaches only a small number of children.
Rural medicine is the responsibility of a Regional Chief
Medical Officer, who supervises health Services in the Depart-

ments (called "Circonscriptions Medicales'" in the Health Servi-

ces.)

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

the Circonscription Medicale covering the neighborhood of the

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

Health Center (Centre de Sante) of Tambacounda a% well.

Departmental Level

Each Circonscription Medicale (Depa tment) is equipped with

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

to 30 beds of which ten are maternity beds. It is directed by
a physician, assisted by one or two midwives, and nursing person-
nel (Really only a small hospital.).

The Bakel Health Certer which the Team visited has deteri-
orated and is very inadequatelv equipped.

Rural Community Level - Arroriissement

Health Posts are rural dispensaries located in the main

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

on the premises, others are close to a well, and to others water

has to be fetched from a distance.
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Ministry of Health plans require staffing patterns in each
of these Health Posts as fullows:

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

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

(agent itinerant) when working in the Health Post because
his task is, besides assisting the nurse, to visit the
‘villages of the Community once a month, note all epidem-
iological problems and report them to the nurse, to teach
health education in order to prepare the population for
vaccination campaigns, and to advise the population on
Liygiene 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 fosts as soon as'tﬁey are aware of the lack
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,
staffed by Republic of China physicians, with ample stocks of
drugs which they freely dispensed to all comers, including
those who go there from the Bakel area. He emphasized that the avai-
lability -of such quantities of drugs for distribution was
quite a mystery, considering the difficulties of transport,

crossing national borders, etc.
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He was very concerned that sorely needed medical
supplies and the most essential drugs are receilved in
Bakel only twice a year and then in quantities estimated

to be two-fifths of the minimal requirement.

II1 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 parsomns 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-Oriental is the most underserved region.
The Medical School at Dakar graduates about 30 students
a year, of which ten are Senegalese. Efforts are béing
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 sufficient 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 are located in

the Cap Vert Region.



HEALTH PERSONNEL OF SENEGAL (1975)

CHART NO. 4

Doctors Pharmacists Nurses Ml dwlves Tech, Pers.
Reg.| Public | Private | Total | Pop. per No. | Poy. per No. Pop. per No. Pop. per No. rop. per
Health | Pract. Doctor Pharm. Nurse Nurse Tech. Pers.

1 97" | 33 130 4,276 | 13 | 42,753 449 1,238 95 5,850 868 640
175 50 225 31732 34 24,697 936 897 212 3,960 1,174 715

2 0 10 58,552 - - 138 4, 262 9 65,057 35 16,729
20 - 20 33,082 1 661, 640 330 2,002 16 41,352 - 116 5,703

3 "0 1 11 - | 511042 - - 111 5,058 10 56, 146 43 13,057
10 - 10 67,808 1 678,080 249 2,722 17 39,887 113 6,000

4 12 1 13 29,407 1 382,291 196 1,950 11 34,753 117 3,267
19 3 22 18,884 1 415,448 317 1,310 19 21,865 97 4,282

5 4 - & 41,397 - - 60 2 759 2 82,794 16 101349
4 - 4 66,885 - - 128 2,090 6 44, 590 23 9,555

6 10 2 12 66,813 - - 154 57200 15 53,450 94 8,529
11 2 13 651733 - - 305 2,803 26 35 891 129 61629

7 11 2 13 37,513 - 113 4,315 9 54,185 71 6,368
11 2 13 45,670 - - 298 1,992 33 18,082 104 5,737 .

SEN. 153 39 192 18,341 14 251,533 1,221 2,884 151 23,321 1,244 2,83
250 57 307 14,004 37 116,527 2,563 1,686 329 13,104 1,761 2, 448

Regiong: 1 = Cap-Vert; 2 = Casamance; 3 = Diourbel; 4 = Fleuve; 5 = Senegal-Oriental; 6 = Sine-Saloum; 7 = Thies
% First figure for year 1966. second for 1975.

Source: Rapport Annuel du Service de Sarnte, 1974.

£1-d
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The state school for midwives,_locatedrin Dakar provides
a three-year midwifery course. The graduating class consisted
of twenty-five students in 19f3 and twenty-seven in 1974, all
of whom were Senegalese. If one or two of the students were
sent from,and willing to return to work in the Senegal OUriental
Region, it would be possible to gradually incre;se the number
of midwives employed there.

Nurses: Training of professional level nurses (Infirmiers

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

lraining of auxiliary nurses is given in two schools:

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

ly clinical, for @& diploma of Agent Sanitaire,
the equivalent of a "Health Auxiliary'.

This school occupies an overcrowded old building,
and could not take more students. Sixty students
(of both sexes) are recruited in the first year;
at the end of this first year ten male students
enter the school of Khombole. With norﬁal attri-
tion, St. Louis delivers 49 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 éSsume their
tasks of visiting villages around a rural Health Post. Most
national statistics do not distinguish between the professional
and the auxiliary. Distribution of nurses in Senegal is
better than for physicians. There are nine nurses per
_physician Or one nurse per.1,700'inhabitants, if one 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 functioné: 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 Centre d'Etudes Superieures &n Soins Infirmiers

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

nationals.
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Pharmacies, Drugs and Supplies

The Central Pharmacy Service (PI'TARMAP:’X0), 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-
Llic establishments. In addition, it is expected to implement
the international conventions on narcotics . The funding,
organization and manpower available to this unit preéently

- do NOT permit it to fulfill ANY 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 théir behalf and
strong contacts with the Ministry of Health, are able to ob-
tain a larger allocation of the pharmaceutical budget. The
Fourth Plan called for the formation of a new regional phar-
macy to b2 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 regional 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 being undertaken directly by the MoPh
& SA in bakar -- 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,



D-17

will have a vafy limited effect.

IV EXTENT 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 health situation than were available to the.
Team. However, WHO is currently deoing just such a refined
statistical study of health data for each region and the
raw data for one region (which had already been completed
but not yet processed) were seen during eur visit to the
WHO Country Representative's office.

Even more specific and detailed data will become
available evéntually as the intensive and extensive Senegal
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 & 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 urganizational 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 irom Communicable Diseases

Total Qut-Pt.

Total Hospital-

_Visits 1975 1,753,220 100%__ | _ized 1975 135,284 1007
Jndiagnosed 191,795 10.9& Undiagnosed - 24,828 18. 35
Parasitic -
~Diseases 503,409 28,71 Obstetrics €0 321 44.74
Respiratory Parasitic
-Syatem 400 282 29 89 Infections 16 937 12.52
Digestive Respiratory .
System 209,914 11.97 System 8,928 6.60
Injuries 122,483 ~6.99 Digest. System 6y716 4.96
Diseases of ’ Perinatal
Skin Tissue 89,167 5.09 Morbidity 6,057 4,48
Nervous Sys. 81,951 4,67 Injuries 3 484 2.57
Endicrin. -
Obstetrics 04,864 3.70 Nutritional 2,198 1.62
Orthopedic 25,326 1.44 Circ. System 1,217 0.90
Blood Genito-
Dyscrasias 14,970 0.85 Urinary System 1,016 0.75
Genito- Blood .
Urinary Sys. 14,521 0.83 Dyscrasias 975 0.72
Total of the ' : . Total of the
10 Leading T11. 1,526,897 87.09 10 Leading Il1l. 108,049 79.87
Total Deaths 13,412 1007 ¥ ‘Total Deaths
from Comm, Dis. 1007
Imdisgnosed 2,466 18.39 Cases Deaths
- Perinatal 2,941 21.93 Malaria 483,773 563 39.23
Parasitic Inf, 2,660 19.83 Measles 26,267 324  22.58
st t 1,684 12.63 Tetanus 1,086 230 16.03
Blood Dyse, 814 6.07 TB-Resp. Sys. 2,691 145 10.10
Circulatory Cerebral-Spinal
System 786 5.87 Meningitis 367 56 3.90
Regp, System 725 5.40 Diptheria 399 49 3.461
Endocrin, -Nut. 706 5.26 | Whoop. Cough 25,208 23 1.60
Icterus (Hepa-
Obstetrics 225 1.68 tic ¥alfunct.) 819 16 1.11
Injuries 111 0.83 Amoebiasis 3,926 9 0.63
Genito-Ur, Svs. 101 0.17 Tvph. -Paratvph, 140 8 0.56
Total of 10 10,753 80.17 Total of 10 - 544,976 1423  99.45

Sources: Statistiques Demographiques

et Sanitaires du Sencpal - 1975
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Services Presently Operating". However, charts of organization
everywhere do not necessarily reflect the actual 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. Nevertﬁeless,
there is a consSensus that the health infrastructﬁre in Senegal
is superior to thése 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

than the present precarious rural health structure.
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V HEALTH INVESTMENTS

Both the WHO Country Profile and the USAID/Seﬁegal -
Sectof Assessment list the Centrél Reorganization of MoH
as the first project of Health Investments Under the
Fourth Plan--Senegal 1973 - 77 but show no possible source
of funding. The provisiins of the Fourth Plan for the
Health Budget, national,bilateral, and multilateral funding
are shown in Chart No. 6. This same material indicates
that careful planning is urgently needed to establish
health priorities and thus make the most effective use of
the very limited Health lanpower, Financial and Physical
Plant resources, coordinating their development with nther
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 DEPARTMENT

a. Department Level

Health services in the. Department emanate from the

Bakel Health Center under Dr. Ly, Chief, Circonscription

Medicale. 1Its staff is comprised as follows;
physician
midwife

registered nurses

i i

agent technique medical (trained for specialized

task)
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cHART., NO. 6

KEALTH INVESTMENTS UNDER THE FOURTH PLAN; Senegal 1972 - 77

TITLE OF POSSIBLE SOURCES
PROJECT OF FUNDING 73-74  74-75 5-76 76-77  TOTAL
Central Reorgan-
ization of Moll - - - - - --
Remodeling of
Existing Facil. *BN-UNICEF . 50 63 83 13 209
New Facil. - Health .
Posts and Centers BN-UNICEF, URSS 47 54 93 123 317
Logistic Support BN-UNICEF, FAC 38 353 32139
Basic Health
Service Development BN-UNLCEF 15 11 13 16 55
Fragile Vaccines USAID-FR, USSR 14 16 17 16 63
School of Nursing Unknown -- 250 -= ~- 250
Fight Against
Leadinz Diseases FAC 25 35 10 10 80
Nutrition Protec-
tion Program BN- UN[ CEF 19 6 3 2 30
Central Public Health )
Lab. Fight Against TB BN-Canada 121 - -- 86 207
Regional Pharmacies BN-Unknown 4 & 18 18 &4
Regional Public Fealth Labs. BN-FaC -- 32 16 22 70
Blood Bank EN-FAC 17 9 8 -- 34
Dental Csre BN 9 2 11 14 36
Psychiatric Assist. BN-ENAS, Royar Club 20 16 -- -- 36
Social Centers EN-UNLCEF 2 55 44 55 156
Cobalt: Bomb FAC -~ 16 -- -- 16
Environmental Sanitation BN-FAC, FAO
-Somone _and Nougow:a or_FED 35 11 25 14 55
Kaolack Hospital BUY -= 29 - -- 29

Note: Units of Millions of CFA 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

Hospitai Complex

Fleuve Areca FED-BN 490 204 195 122 1040

Tambacounda Hospital FAC - -- -- 150 150

Diourbel Hospital W. Germany -- -- -~ 60 60

Zinguinchor Hospital FAC - -= -- 150 150

LeDantec Hospital .

Stomatology BN 7 - -- - Vi

- LeDantec Hospital

-Laboratory BN 32 2 32 25 114

Pediatric Ward at

Fann BN-Can. 261 .- -- - 261

Doctors' Offices,

Hospitals at L

Thies and Diourbel ? -- 20 15 - 35

FUIDING OF SENEGAL'S %‘OURTH FOUR-YEAR PLAN
(in millions of CFA francs)
SOURCE OF FUNDING FY 74 FY 75 FY 76 FY 77 TOTAL IN $
National Budget 280 323 226 150 979 4 mill,
Multilateral Aid 533 254 235 169 1,191 5 v
Bilateral Aid 363 392 156 513 11424 6.4 "
1,176 969 817 832 3,594 16.4
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3 ‘agents sanitaires

1 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 fqr administrative éurposes is
reportedly 500,000 CFA francs and is used mainly for staff
salaries. Because of its gross inadequacy cleaners of the
health center and the villgge health posts have been laid-
qff a:d the buildings are in a very poor state of cleanli-
ness and disrepair. ) |

The Services des Grandas Endemies is represented by

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

He has been supplied with an old microscope and a
few slides but no stains. HHence 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 Arrondissement. Rifampicin 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 Muderi, Diawara, Golmi, Vafera and Balou, by the nurse.

Syphilis is treated only if patients can‘éfford the
$16 cost of the drugs in a pharmacy: Benzathin penicillin
plus Bismuth 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, schistosomi;sis and onchocer-

iasis are not given any organized attention.

This situation represents the rule rather than the
exception. Remedial measures should include community
organizaticn 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 villages are served by 12 health posts or rural

dispensaries, generally manned by one person as shown below:
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Balou: 1 agent sanitaire (auxiliary nurse)

Vafera: 1 euxiliary nurse specialized in surgery
Golmi: 1l infirmier depisionaire-—trained on the job
Diawara: 1 registered nurse

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

‘The patient load in the Diawara and Golmi health posts
averages 30 persons dai1§ and is similar to those of the
30 posts throughout Senegal-Oriental, see Chaft 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 ASSESSMENT 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 I[ully by the Prefet

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

Team that developed the PP also stated that most (but mot
all) activities to be carried out under this project
require'...internal self-sufficiency, individual farmer

autonomy, and reliance on village cooperatives."



CHART NO? 7

HEALTH/SANITATION INFRASTRUCTURE OF SENEGAL (1974)

HEALTH CENTERS

HEALTH POSTS

MATARNITIES

P.M.I. .

R. = Average Radius of Coverage
P.M.I. = Sanitation Programmation Throughovt the Country (Programmation Sanitaire pour le Pays)
NB : In 1574, Senegal Contained Only 7 Regions; It Was In 1976 That Diourbel Split Into Two Regions {Diourbel and Louga)

to Make a Total of Eight.

Sources : Rapport Annuel du Service du Sante, 1974.

10,364

°

~ Regions Accessible | NB R Access. | NB R Access., | NB R Access. | NB R |
Population Pop. _ Pop. Pop.
‘Cap-Vert 843,119 1 113.2 13,599 62 1:.7 11, 263 | 17 3.2 5 :69.5 24 2.7
Casamance 113,772 6 .38‘.8 7,938 86 ! 10.2 19,373 8 133.6 15, 808 7 1 35.9
Diourbel 116 766 6 | 42.2 15,923 4% 1 15.6 17,679 9 134.5 18,928 6 .42.'2__
F;Icuve 106,886 4 159.3 6,578 65 114.7 16,183 6 148.4 11,551 6 | 48.4
| _Senegal-Oriental 89,820 | 3 !79.5 8 982 | 30 |25.2 20,399 | 3 l79.5 | 34560 | 3795
| Sine-Saloum 99,800 9 |29.1 10,822 | 83 | 9.6 20,399 |10 }27.6 14,569 | 10 | 27.6°
| _Thies 122,875 g 20.5 = 10,778 87 6.1 19 933 1 17.3 9,959 10 14.5
SENEGAL 130,669 | 34 42.9 428 112.1 16,290 |60 {32.31 | 10 895 |66 30,8

92-a
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The Region 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 financial. support. With
this in mind and in recognition of the hardships and expense
of travel, it is easy to understand the people of Bakel's
reluctance to depend very much on their government. Super-
vision from Tambacounda, shown on the organizational charts,
is most inadequate and in practice consists of a brief
visit once or twice a year at most. There is no telephone
or other means of communicating on a regular basis.

Despite the commendable determinaFion of the Sarakolle
people, reflected in their practical insistence on self-
sufficiency, there are in addition some needs for better
provisions of technical and profeésional health services
from the GoS to supplement the ''boot strap”,.self—help,
operational aspects of the irrigation projects.

Intensive and concenfrated health education is an ab-
solute requirement in order to gradually 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 traiged
health workers. Discussed elsewhere in this report and
closely related to this point, is the need for radio commu-

nication betwe~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.

.0verview 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 there
exists a severe maldistribution of resources whicﬁ 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 forth by remedial
work would advance at a faster pabe 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 oriernted towards regional deve-

lopment.
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APPENDIX E

DISEASE SITUATION

1. Review of Existirg 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 area. Figures on the disease situation quoted in other
reports about the Bakel area must therefore be assumed to
be educated guesses based’'on data from other areas of the
country or else they were derivéd from data of clinical
observations made at the Bakel hospital.

There are no laboratory facilities in Bakel. The

nurse assigned to the area under 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 permit him to do any examina-
tions for malaria or schistosomiasis.

This nurse's intended duties are the-carrying out of

infectious disease surveillance activities in the;arrondisse-

ment of Ololu and the Commune of Bakel, which together include

the entire Bakel project area. His activities in this res-
pect have, however, been nil during the past four years due
to the lack of transportation among other reasons. Instead,
he has been providing nursing services at the hospital im
support of the Doctor, and the treatment of some leprosy

patients. This nurse seems toc 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 regisuer at the Bakel
hospital revealed that approximately 75% of the patients
seen were diagnosed as having malaria. The remainder of
cases were recorded as diarrhea, schistosomiasis, oxr some
type of injury. From this register and from conversations
with medical personnel and villagers, it would seem that the
main disease problem in the Bakel area is malaria.

The malaria survey of June 1968 was underﬁaken 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
villages 1s approaching hyperendemicityi Similar results
were obtained by the survey in other villages throughout the
project area. ‘
The Senepgalese government has a nationwide program of
chloroquine distribution which is of two parts, viz. pro-
phylaxis and chemotherapy. ﬁoth parts of this system have
failed to cperate 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 tramsportation. At the time of our visit

we were unable to find a single chloroquine tablet anywhere

in the project area; this includes village pharmacies,
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TABLE 1

SUMMARY OF MALARIOMETRIC SURVEYS AGES 1 - 9
GOLMI AND KOUNGHANT JUNE 1968

Golmi . Kounghani
Total no. slides examined 40 40
Total slides positive ' 24 30
Percentage of pos. slides 60.0% _ 75.0%
Positive slides by species |
P. falciparum 22 28
P. ovale ] &
P. malariae G 1
Mixed infections 2 7
Spleens examined 43 40
Positive spleens 20 25
Spleen rate ' 46 . 0% 62.5%

__Average enlarged spleen 2.0 ' 1.6




government dispensaries, and even the Bakel hospital. The
failure of this system to get the needed chleroquine 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 occurring during that peak sea-
son will fall markedly. At this point in time prophylaxis
vemains the most effective method of controlling malaria
in Africa. |
Schistosomiasis is considered to be of seéondary
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 Crandes Endemies proposed to do a thorough survey of

school children in the Bakel area to determine the level of
schistosomiasis prevalence and to locaté disease foci.

Thie 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-

drem.
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-peztl which gives a prevalence rate of 22% in the Bakel
area. The source of this information is, however, not s
identified. |

7he 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
northern limit of Jiistribution of the vector of onchocer-

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

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

Our observations, which were confirmed by Dr. Junod,
are that the Sénégal and Faléme Rivers in the Project
area provide no suitable‘breeding sites for S. damnosum
and therefore it is unlikely that onchocerciaéis 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 create a suitable envi-
rorment for the development of S. damnosam.

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

Another 'ajor health concern in the area is the lack
of en immunization program. This falls under the respéﬁ-

gibility of the Services des Grandes Endemies which has

undertaken no programs during the past two years.
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O0f 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-
glbility exists that a major epidemic of yeldlow fever could
ccecur 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 ih thé Bakel area is enormous but that the health
infrastructure &3 it now exists seems totally incapable of
dealing with the problem. Hopefully more surveys will be
done in the future, similar to those undertaken by Dr. Junod,

to define the problem more precisely.

¥

. Field Studies

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

. Epidemiological Surveys

i) Methddolqu

The purpose of these surveys was the determination
of prevalence rates of malaria and schistosomiasis. These
rates were intended to provide comparisons with the pré&iously

veported information and serve as baseline data for future

Burveys.
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It was decided to survey two villages, one with an

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

By means of a random selection of carrés (family groups)
within each village a poﬁential subject pool of 300 persons
per village was selected, using the Chief's téx register.
From this pool, those persons to be examined were selected,
- approximately 200 for malaria including 100 for schistoso-
miasis in each village. Consultations weve held with the
Carré Chiefs to identify the selectees, inform them of the
surveys and seek their participation. The schistosomiasis
selectees were given urine containers 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 personé in Golmi out
of the selected 200 in each case is an indication of the
success of the selection procedure.

The malaria slides were stained in the field and brought

to Yale University for miscropic analyses.

The urine samples were filtered, stained with ninhydrin
and heat dried in the field.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) Malaria

The parasite age~-sex specific prevalence
rates for Kounghani and Golmi are shown in Tables 2 and 3,
respectively. The prevalence rates for all ages are seen
to be 39.4% and 18.67% for Kounghani and Golmi, respectively.
A comparisdn with the 1968 sﬁrvey 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 4. Such a compa-
vison shows that while the difference in the rates for
the villages in 1968 (75% to 60%) is not significant, that
of 1977 (52.8% to 22.4%) is indeed significént)° However,
in the absence of pertinent &ata in the years immediately
preceding 1977, the inference cannot be drawn that the
difference is due to the introduction of the irrigated
perimeter in Kounghani. Additional studies are required
to monitor the differences éﬁd the effects of various
influence factors ophef than the perimeter. 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
vetaining areas of the perimeter in comparison with tRe
naturally occuring water bodies all tend to indicate that

the effect of the perimeter will be insignificant.



TABLE 2

MALARIA AGE-SEX SPECIFIC PREVALENCE (PARASITE) RATES
KOUNGHANI (POP. 1,095) APRIL 1977

MALES FEMALES BOTH SEXES

ge Numoper Number  Percent Number Number  Percent Number = Number  Percent

Group | Examined Positive Yositive | Examined Positive Positive | Examined Positive Positive
<1 0 0 0- 1 1 100.0 1 1 100.0
1-4 16 9 56.3 12 6 50.0 28 15 53.5
5-9 23 i1 47.8 21 12 57.1 44 25 - 52.3
10-14 10 3 30.0 ' 13 8 61.7 -+ 23 ‘11 47.8
15-19 8 6 75.0 7 2 28.6 - 15 8 53.3
20-29 7 1 14.3 15 3 20.0 22 4 18,2
30 + 2 1 11.1 33 6 18.2 42 7 16.7
All Ages 73 31 42.5 . 102 38 37.3 i75 o 69 39.4

6~




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

TABLE 2

BOTH SEXES

MALES FEMALES
Age Number Number  Percent Number Number  Percent Number Numbexr  Percent
Group Examined Positive Positive Examined Positive Positive Examined Positive Positive
<1 0 0 0 o 0 0 0 0 0
1-4 17 7 41.3 4 0 0 21 7 33.3
5-9 26 3 11.6 11 3 27.3 37 6 16.2
10-14 30 4 13.4 13 4 30.8 43 8 i8.6
15-1¢ 6 1 16.7 6 2 33.3 12 3 25.0
20-29 1 o 0 10 1 10.0 11 1 9.1
30 + 7 1 14,3 9 0 0 16 1 6.2
All Ages 87 16 18.4 53 10 18,9 - 140 26 18.6

0T~
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TABLE 4

COMPARISON OF MALARIA PREVALENCE RATES
MAY 1968 AND JUNE 1977

Prevalence (Parasite) Rates (/)

Village All Ages Ages 1 - 9 VYrs.

1977 1977 1968
Kounghani 39.4 52.8 75.0
Golmi 18.6 22.4 60.0
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Tables 2 and 3 show that the prevalence is highest in
both villages among the children and young adults under
twenty years of age, probably reflecting the higher levels
of immunity among adults. It is interesting to note also
that the single infant (age two months) exapined was posi-
tive, indicating that the transmission occured during the
dry season.

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

is the major species of infection accounting foxr 92% and
81% in Kounghani and Golmi, respectively with P malariae
and P ovale accounting for the remainder.

A thorough examination of spleens was done only in
Golmi. The results, shown in Table 6, indicate a spleenic
rvate of 16.7% and that the disease is mesoendemic or in
the "high danger zone' according to the classification of
the World Health Orga,nization.3

(b) Schistosomiasis

The age-sex specific prevalence rates

(April 1977) for S. haeﬁatobium in Kounghani and Golmi are

chown in Tables 7 and 8. There is no significant difference
in the prevalence rates of all ages, 11.6 percent in
Kounghani and 12.8 percent in Golmi. While a numbexr of
cases have been found in the adult age géoups above 24 years
in Kounghani, none were found in Golmi. This may be &
reflection of the fact tﬁat mostly children and young

adults were examined in. Golmi.
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TABLE 5

SUMMARY OF MALARTOMETRIC SURVEYS

GOLMI AND KOUNGHANI, APRIL 1977

Golmi Kunghani
Total Slides Examined 140 175
Total Slides Positive 26 69
Positive by Species
P:. faleiparum 21 63
P. malariae A 8
P. ovale 1 1
Mixed infections 0 3
Percentage Positive 18.6 39.4




SPLEENIC
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TABLE 6

RATES, GOIMI, APRIL 1977

Age No. No. Size of Spleens Spleen
Group Examined Positive 1 2 3 4 Rate (%)
1-4 16 2 ¢ 2 0 0 12.5
5-9 32 6 3 01 1 1 18.7
“Ages 1-9 48 8 3 3 1 1 16.7
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The intensity of infection in both villages is low,
ranging from 1 - 27 with a mean of 6 eggs per 10 ml. of
urine in Kounghani and from 1 - 61 with a mean of 3 eggs per
10 ml. in Golmi. This indicates that the infections are
perhaps mild without much evidence of morbidity and that
transmission is intermittent. The absence of cases among
the under five age group is perhaps worthy of note 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.

Six houses each in Kounghani and Golmi were surveyed.
0f the 42 mosquitoes found, 24 in Kounghani and 13 in Golmi,
only one was anopheline. 1Its somewhat batrzred condition
made its species identificatiQn impossible.

Larval searches consis+ted of spot checks in most peri-
meters visited plus intensive searches in the perimeter at
Kounghani during two different visits. During both visits
to the Kounghani perimeter every area of the perimeter was
checked for the presence of mosquito breeding. Areas
exanined included ditches, foot prints, geﬁeral low spots,
end areas under plants. No breeding of any kind was fotind
except in a large holding'tank which was being used as a
source of water for hand watering of small plots. Larvae

found in the tank, however, were non-anopheline.



TABLE 7

SCHISTOSOMIASIS HAEMATOBIUM AGE-SEX SPECIFIC PREVALENCE RATES

KOUNGHANI (POP. 1,095) APRIL 1977

] MALES FEMALES BOTH SEXES _
2555 | xemined | posivive | boinive | Fxomiesd | pocitine | bobseive | maomiocd | pacteive | bosicive
=4 5 0 0 0 0 0 5 0 0
5-9 7 1 14.3 10 i 0 17 1 5.9
10-14 7 0 0 4 0 0 11 5 c
15-19 8 3 50 3 2 66.7 9 5 - 55.6
20-24 1 0 4 S 0 0 9 0 0
25-29 3 0 0 3 0 0 6 0 o
30-39 0 0 0 10 2 20 10 2 20
§ 40-49 1 o 0 5 0 0 6 0 0
| s50-59 3 1 33.3 1 0 0 4 . 1 25
60 + 5 1 20 | A 0 0 H" 9 1 11.1
§A11 Ages | 38 6 15.8 | 48 4 8.3 ﬂ 86 10 11.6
1 6.
Egg Counts: Range 1-27 eggs/10 ml urine; Geometric Mean 3 eggs/10 ml urine.

91~




TABLE 8

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

MALES FEMALES . BOTH SEXRS
Age Numbez Numper | Percent Number Number | Percent Number Number rercent
- Group | Examined | Positive | Positive || Examined | Positive | Positive Examined | Positive | Positive
=4 4 0 0 0 .0 0 4 0 0
5-9 17 2 11.8 3 0 0 20 2 10.0
10-14 22 5 22.8 "9 1 11.1 31 6 19.4
- 15-19 5 0 0 8 3 37.5 13 3 23.2
20-24 1 0 v 2 i 50.0 3 1 33.3
25-29 0 ¢ 0 5 0 0 5 v o
30-39 1 0 0 4 0 0 5 0 0
40-49 2 0 0 & 0 0 6 0 0
50-59 2 0 0 3 V] 0 5 0 0
60 + 2 0 0 0 0 0 2 0 0
Ell Ages 56 "7 12.5 38 5 13.2 94 12 12.8

Egg Counts: Range 1-61 eggs/10 ml urine;

Geometric Mean 6 eggs/10 ml urine.

LT-4
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¢. Comnclusion

Further surveys of a long-term nature on 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

1. SANITATIUN

In Senegal, the current magnitude of diseases associated
with poor sanitation rates high among..the country's health pro-
blems. Data of 1975 indicate that parasitic and enteric dis-
orders rank first and third, respectively, of all cases referred
on an outpatient basis, amounting to more than 47% of the total
of the "top ten' maladies.l Previous investigators have commented
on the major role which sanitation plays in public health in
the project area and nearby locations in Senegal.2»3 The obser-
vations of the Bakel assessment team support and underscore
these findings.

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

building construction (borrow pits) also create substantial

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

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

urination, however, is directed out the rear of tﬁe com-
pound to the surface of the common street or to shallow
(approximately one meter deep) and crudely’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.
They are unlined with rough-hewn log bases and cement floors.

The round oepning of 15 cm. diameter could obviously be improved
upon. A depth of one-half to one meter of charcoal is provided

at the bottbm for odor control and to improve pexrcolation. Odor
control and waste reduction through liquefaction by the addition
of caustic soda is effected on the order of every ten years.

(At an approximate pit volume of 15 cu.m., therefore, a conser-

vative estimate of 15 individuals could Le adequately served

over this period of time.) After percolation of the resultant



liguified mixture, the pit is reused. 1t 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 feuillées (trench latrines) were observed in the project
area.

In addition to individually maintained privies, urination
and defeéation occur in public pléces (streets and back lots)
and fringe areas, as well as in and by the river. nused
‘buildings also provide convenient waste disposal facilities.
Ironically, it was noted in more than one instance that simple
school shower and wash facilities (standard design using rotary
hand pumps and gravity delivery) constructed in some villages
about ten vears ago b? the Fénds Européens du Dé&eloppement (F.E.D.)
have fallen into disuse (mainlv because of valve breakage and un-

availability of repaijirs), and are now used-for excreta disposal.

These conditions do not seem to suggest that public toilets
would finu ready acceptance among villagers of the region.
Custom, rather,.would seem to indicate that great difficulty
would be encountered in ensuring the proper use and maintenance
of guch 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°9C. No such devices exist in the villages, even at heglth
dispensaries. Butchered meat is sold at a central location in
the Bakel bazaar which is far from well-kept and supports its

own colony of flies. The unavailability of an adequate safe
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water supply contributes to the lLow standard of cleanliness on
the part of food handlers.
The Team was informed théf rats are not considered to be
a problem presently, the last infestation having oczcurred following
the 19Y72-74 drought. The potential certainly exists, however,

o

and rodenticides were observed to be in use in family vegetable
gerdens outside the villages.

In summary, the traditional lack of community (vis;;=vis
individual) 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 way of life. This signals that the necessary public
health improvements will come slowly with changes in attitudes
brought about by health education. Furthetmore, the relatively
basic and extensive nature of these conditions dwarfs any poten-
tial adverse health, impacts of small-scale irrigation. Inroads
on ;he public health problems, however, will be made only when
concerted effort towards sanitation and water supply improve-

ments is made in addition to increased food production programs.

I1. WATER SUPPIY

Water supply for the small perimeters irrigation project
hias been analyzed in the Project Paper from the standpoints of:

(1) The availability of water for crop production during

L4

the low flow season,

(2) Maximum flood-stage elevations for the determination

of diking requirements.



Additional discussion 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 (Mzli) and Matam are approx-
imately equidistant upstream and downstream of Bakel. The
underlined values for Bakel have therefore been inter?olated

at 50% in cases where Bakel data were not readily available.

TABLE 1

MEAN ANNUAL CLIMATOLOGICAL DATA 4
AT VARIOUS POINTS ON THE SENLEGAL RIVER

'"Piche" Rain- Rel. Total
' D. - Tmax Tnin  Ave. Evap. fall Hum. Sunlight
Location (km) (9L, (9C) (°C) (mm) (mm) (%) (hrs)
"Matam 625 37.0 21.6 29.3 3218 526 48 3325
pakel | 784 36.8 22.0 29.4 3081 683 46 3106

Kayes
(Mali) 914 36.6 22.3 29.4 2944 754 45 2888



As far as can be presently determined, no detailed ground-
water study has been performed in the Bakel region. The Ministry
of Rural Development and Hydraﬁlics has recently submitted to
AID/Dakar a preliminary 3-year/$1.35 million proposal for a
hydrogeoslogical study of the Senegal River basin from Boghe to
Bakel? This study would investigate the extent and dynamics of
basin groundwaters, paying particular attention to hydraulic
interaction with the Senegal ﬁiver'itself,

Preliminary groundwater investigations done in conjunction
with the Matam irrigation project6 have unearthed information
regarding two aquifers in that region:

1) An upper lens commencing from 7 to 15 meters in depth

and extending‘46 to 66 meters in thickness; and

2) A lower layer, beginning 30 meters-below the lower limit

of the upper one, and extending over 50 meters in
thickness.

The studies suggested, furthe:more, a hydraulic connection
between 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 lowér 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-
g8ibly effecting recharge from the river (Upper aquifer:

T = 1800 sq.m./day, S = .001;.Lower aquifer: T = 1050 sq.m./day,
§ = ,0003). It is believed that this general condition operates

in the Bakel area as well. The study has recommended more extensive

groundwater investigations. It is expected that che OMVS -
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commissioned two-year environmental assessment of the entire
basin will provide some of the needed information regarding the
groundwater relationship to the Bakel small perimeters during

the implementation of the project.

During the low-flow period field investigation by the assess-
ment team, the Senegal River was observed to be at a noncritical
stage. Rough flow studies using floats and cross;sectional measure-
ments at Bakel and Kounghani indicated that the river was well
above the 107 frequency minimum (9 cu.m./sec. at Bakel) for
April.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 through the project area. The Faléme tributary,
at the southern limit of the project, however, did exist as a chain of

ponded reservoirs. -

Agriculture places the greatest demands on the water resources
of the Senegal River. While it is impossible to estimate the use for
traditional cultivation practices, the specific requirements for the
proposed project are dealt with in detail in Annex I of the Project
Paper. It may simply be added that that analysis does not consider

the potential availability of groundwater,

Water supply for the town of Bakel (pop. 6100) is provided
through a system constructed and maintained by SONEES (Sociéfé/

Nationale d'Exploitation des Eaux du Senegal). Contrary to the

report of the preliminary environmental assessment, river water
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supplied to the inhabitants of Bakel undergoes a three-stage
treatment process before delivery (flocculation/sedimentation,
rapid gravity sand filtration, and disinfection). The operation
of the system is somewhat unsatisfactory, however. Annual

billed consumption approximates 45,000 cu.m./year to 20 public
standpipes/municipal connections and 49 private connections.

A survey.in 1973 indicated a pumpége of about 333 in excess of
billed consumption and attributed the difference primarily to
distribution system loss due tothe 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. ($1.50/1200gal.),
reduction of the high system loss is worth pursuing.

Rural water supply for drinking, cooking, and men's bathing
is fetched from the river in buckets by wcmen and children as
often as three times per day. Other activities requiring the
use of water are carried out at the river's edge. Conversations
and cbservationé 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 280,000 - 450,000 cu.m. Stated another way, the
total domestic requirement would vary between Y and 15 1l/sec.,
which can be compared to the one percent low-flow frequency of
the Senegal River at Bakel in April of 3000 1l/sec. As previously
stated, the additional magnitude of available groundwatexr in this .

sector remains to be determined. Initial signs are encouraging.



No industrial demands on the local water resources were
identified during the Team's field investigation.

In summary, the combined availability of surface and ground-
water resources in the Bakel area for 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 aquife; dimensions and dynamics. It is pos-
sible that considerable future demands may be met by exploitation
of this undefined resource. At a minimum, it will be necessary
to elucidate the recharge relationship between the river and basin
groundwaters, so that the effects of pfoposed hydraulic manipula-
tions on the natural hydrologic cycle and subsequent ramifica-

tions may be appropriately assessed.

I1I. WATER GQUALITY

Several aspects of health-related water quality impacts of
the small perimeters irrigation project have been considered in
the Nebiker environmental assessment.> This discussion is
jntended to amplify on that framework, and, as with the above
sections on sanitation and water supply, will attempt to look at
the quality question in the context of competing uses and related
aspects of local environment. It is impossible to evaluate ration-
ally the impact of a particular development activity without refer-
ence to such a total picture, which assigns relative weights
(qualitative or quantitative) to the existing situation and the
proposed modifications.

Within the general pattern of concentrated utilization of
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the Senegal and Faleme Rivers for a multiplicity of purposes,

it can be said that the villages in the project area experience
varying degrees of water quality broblems, 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 for potential
feturn flows during the dry season. Moreover, therpinion of

the preliminary enviropmental assessment that any such return
flows might even be directed away from the river is herein sup-
ported. It cannot be said at the present time what effect a
ten-fold increase in irrigated areas might have in terms of river
quality, particularly salinity, but this is certainly no justi-
fication for foregoing the tangible benefits to be derived from
increased food production. With a very low salinity currently,
the river appears to have ample assimilative capacity.
A. Existing Data

A search of available information at the OMVS and UNDP

Documentation Centers, as well aé the Ministry of Rural Development
and Hydraulics, yielded no data regarding either surface or ground-
water quality in the praject area. In the lower Senegal basin,
however, primarily in the tidal region below Boghe, numerous
physical and chemical investigations have been conducted. issent-

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 Recherches Geologiques et

Minieres (BRGM) and Institut Sénégalese de Recherches Agricoles

(ISRA) have been in the forefront of such_investlgations.

I1ly (19/3) provides a general description of groundwater
characteristics above Boghe, in the vicinity of Salde, Kaedi,
and Matam, the latter approximately 150 km. down;tream from
Bakel.® His findings show electroconductivities of phreatic
layers in the range from 100-500 umhos/cm. Lons predominate in
the following order: Ca > Mg>>» Na = (l, with 804 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
pmhos/cm) to less than 100 mg/l ( EC < 150 mmhos/ch) at Seme,
approximately halfway between Bake. 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 conducfed in conjun-
tion with the Bakel water supply system. Samples are collected
monthly for microbiological analysis at the Pasteur Institute,
and annually for chemical and physical analysis at the main
SONEES laboratory in Dakar. This task separation is not considered
to be wholly satisfactery. 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 many microbiological results.
The SONEES lab was seen to be underutilized during a visit to the
facility. Equipped with basic instrumentation for a wide rande
of standard parametric observation and maintained by a modest but
enthusiastic and capable staff, the SONEES lab could provide
valuable support to future activities, should the proper insti-
tutional arrangements be effected. Furthermore, the Department
of Chemistry in the Institute of Technology at Dakar University
possesses both an atomic absorption spectrophotomefer and a gas
chromatograph, which might becrme important resources Zor appro-
priate GoS programs.

In conjunction vrizh the recently initiated OMVS Environmentél
Apssessment of the Senegal River Basin, a program of surface and
groundwater quality monitoring is planned.io 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 mathemati;al model that will incorporate,
in addition to water quantity/quality programs, biological, pub-
lic health, and socio«economié components. Predicted effects
would lead in turn to the proposal of mitigating measures. The
ini.tial parameters of interest in this task are listed in
Table 2.

The groundwater monitoring program, on the other hand,
appears to be oriented more towards the establishment of an”on-
going system for measuring-thé effects.over time of particular

development actions. Coupled with this activity would be the
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WATER QUALITY PARAMRTERS OF INTEREST IN SENEGAL
RIVER BASIN ENVIRONMENTAL ASSESSMENT1O
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development of recommendations for pollution control activities,
including health education, fertilizer and pesticide application

schedules, and institutional arrangements.

B. Field Study

1. Methodology

Physical and chemical analyses were conducted on the
waters of the Sénééal and Falémé Rivers during the périod 4-23-77
- through 4-28-77 using a Hach DR-EL Portable Labofatory. Surface
samples were collected from the rivers in most cases within 5 meters
of the bank, from one unprotected hand-dug well, from the Iuabo marigot,
and from various points in the water supply system of Bazel. The
range of river reach investigated totaled approiimately 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,
jiron, 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. Refrigeration
wae inadequate for optimal preservation. Turbidity was measured on

©

settled samples, and pH was determined only after storage.



FIGURE 1. WATER QUALITY SAMPLING SITES, BAKEL PROJECT AREA
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Additionally, 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. Q&

The intention of this study has been to hiéhlight important
investigative points for the future and to develop a general
idea of the riverine background chemistry, rather than to pro-
vide a complete characterization during low flow.

2. Water Quality Survey

Water qualicy sampling was conducted in the course
of the Team's field investigation as described in the methodology
section above. Results of énalyses are presented in Tables
3 - 6.

The waters of the Senegal River along the stretch studied
(approximately 63 km) were relativgly homogeneous during the
study period. In general, they ure 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 season, however. Except fdr one bank
sample (Diawara) obtained from shallow, stagnant water in an

~area of intensive‘use, electroconductivities ranged from 61-78
Mmhos/cm through the stated distance. Color-varied between
0 and 20 units, generally increasing downstream. Additiongl
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



TABL

PHYSICAL AND CHEMICAL ANALYSES OF SENEGAL AND FALEME RIVER WATERS, DOWNSTREAM AND UPSTREAM OF PROJECT SITES

Distance "Date of T4.0 Total Total Electro- -
Upstrean Sample/ | Temp. 2 Color | Turb- | Hardness| Alkalini-| conduc- NO 20
Location from Gande | Analysis| Air |Site/Labj pH | (APHA | idity | (mg/1 ty (mg/l | tivity Fe Mn ™3 & C1
(km) {(~/&/1D | ¢°C) {°C) . udits) | (FTU) | CaCO3) Cacog) gpmhos/cm) (ma/1) | (mg/1) ] (mg/1 NYi (2/1 PY1 (wme/l)
Sencudebou
South (FnY 132 28/28 37 30/35 18.1 10 5 40 50 90 0.25 nil nil 0.01 1.5
Selin (FR) 108 28/28 42 29/35 18.3 110 40 50 65 110 0.7 nil nil 0.03 1.5
Balou (FR) 65.0 27/27 37 30/29 117.6 50 15 65 90 150 - - nil nil -
SR at éon-
fluence
w/FR 62.5 27/27 33 30/29 8.2 1] 0 35 45 61 - - nil nil -
Kounghani . . rﬁ
South (SR) 42.8 24/24 30 27/34 18.7 5 0 35 45 68 0.1 0.1 nil 9.02 <3.5 11
o }

Kounghani . A=
(SR) 42.5 24/24 30 27/32 8.4 15 5 35 45 70 0.15 0.2 nil 0.02 <35 ™
Bakel (SR) 34.3 26/26 | 34 | 32/20 |8.5 | 15 10 | 30 50 69 - - nil i -
Manael i
North (SR) 18.5 23/23 "134.5 | 30/- 6.7 - 15 27 45 70 0.14 0.2 0.2 0.07 < 2.5

d.o. 18.5 24/24 32 130/29.5 17.9 0 0 35 45 68 0.1 0.2 0.1 0.02 <3.5
Diawara (SR 14.0 25/26 31 33/21 8.3 15 0 45 50 120 - - 0.05 nil -
Gande ‘
North (SR) -0.3 25/26 39 33/20 {8.2 20 0 35 50 78 - - nil il -

SR = Senegal River;

FR = Faleme River



TABLE 4

GROUNDWATER AND MARIGOT ANALYSIS IN PROJECT AREA

Date of Temp. Totzl " Total Electro-
Sample/ Temp. Ho0 Color Turbi- | Hardness | Alkalinity conduc-
Location Analysis Alr Site/Lab pH (AT71A dity (mg/1 (mg/1 tivicy NO4 POy
(-/4/77) °c) - {oC) units) (FT) CaC03) CaC03) (v mhos/cm) (ng/1 N) (ms/1 P)
Diawara
Well #1
(app. H,0 :
depth-%m) 25/26 34 29.5/21 7.3 140 25 550 630 - 1500 0.5 0.1
d.o. 23/23 29.5 29/- - - - - - 1500 - -
Diawara.
3orrow Pit
(app. H20 .
depthoSm) 23/23 29.5 33.5/- - - - - - 2300 - -
Tuabo Mari-
got (app.
1 km W of
Tuabao) 23/23 34.5 27/- - - * - - 285 - -

% Turbidity toc high to measure after 12 hr.

settiing; lack of

filter apparatus prevented other measurements.

8T - 4




"E - 19

TABLE 5

DISSOLVED OXYGEN MEASUREMENTS, SENEGAL AND FALEME RIVERS

Distance Electro-
Upstream Temp. Temp. | conduc- D.O. D.O.
from Sampling | Air H20 tivity Satu- D.Q, meas.
Location Gande Data/Time 5 Sumhos/_ ration | D.O., sat.
(km) (-14/77) 1 (°Q) (O |em (ng/1) | (mg/1) (%)
Senoudebou
South 132 28/1015 37 30 90 8.0 7.6 105
gelin 108 28/1215 42 29 110 9.2 7.8 118
Balou
(Midstream) 65.0 27/1000 37 30 150 5.6 7.6 74
(Shore) 27/31025 - 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 10.2 7.6 134
Golmi .
(Mids tream) 48.5. 127/1225 40 33 70 9.8 7.3 134
(Shore) 27/1245 - 30 68 10.6 7.6 139
Bakel °
(Midstream) 34.3 27/1400 41 31 70 9.4 7.5 125
{Shore) 27/1420 . <31 4 70 10.5 7.5 140
Diawara
{Midstream) 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 7.5 145
(Shore 40
N 27/1845 - 31 - 10.4 7.5 139




. TABLE.6

" ANALYSES AT VARIOUS POINTS IN TOWN OF BAKEL WATER SUPPLY SYSTEM

. Total Total Electro-
Temp. Hard- Alka- conduc- Free
Sample Temp..| Hp0O Color Tuxb- | ness linity| tivity R PO Residual

Location Date/Time | Alr Site/Lab pH | (APEA idity (mg/1 (ag/1 Spmhos/ (mg?l (mg?l Cl,

{-26/77) (°0) (°c) junits) | (FTW) | CaCO,) | CaCOs) cm) N) P) (mz/1)

Senegal R.
at Water
Supply Intake | 26/1130 34 32/20 8.5 15 10 30 50 69 nil nil -
Sedimentaticn -
Tank (before
filtration) 26/1045 37.5 31/21 7.4 30 15 30 50 59 nil nil -
Public Stand-
plpe (after
filtration) 26/1115 - 32/20 7.5 10 15 30 50 75 0.05 nil -
d.o. 26/1700 37 32.5/25 7.5 20 15 30 50 73 0.05 0.01 -
Private llouse d
_Connection 23/22i15 - - - - - - - - - - 3.5

d.o 24/1600 - - - - - - - - - - 0.05

d.o 24/2215 - - - - - - - - - - 0.01

d.o 25/1430 - - - - -° - - - - - 0.01
d.o 26/2100 - - - - - - - - - - 0

0¢ - 4
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form. Only one éample 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 limits of the experimental methods employed, nitrate nitro-

gen and orthophosphate appeared low to average. Daytime dissolwved
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

oeganic forms, an& 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, incfeased
river velocity, turbidity, and nutrient load from appreciable manures
deposited on river banks would tend to reduce the importance of this
variable. Fertilizers applied at this time, therefore, would have
little impact on surface water quality.

In general, during the study period pollutional effects of
intensive river use appeared to be localized, with the river
restoring itself to a relatively high physical and chemical qua-
lity in areas between populatidn centers. Under ponded conditionms,
however, the river could not be expected to exercise this self-
purificatién potential:

The greatest public health problems associated with river
vse would appear to be in the southern area of the project?
along the Faleme River. Here, with a flow inferior to that of
the Senegal River, water quality was viewed to be comparatively

lower. Existing as a chain of pomdes not connected to the
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Senegal at the time of the field investigations, the Faleme showred
increased electroconductivities (90-150 umhos/cm), color,turbidity,
hardness, and alkalinity, althbugh only color and turbidity could be
considered objectionable (Table 3). While iron is indicated to bpe
hicher than in the Senegal River, manganese measured lower to the point
of beine undetectable. Hutrient levels did notodiffer_significantly
from Senegal River samples, but daytime dissolved oxygen mea-
surements were generally 1owef. 1n spite of the fact that the
Faleme D.0. levels were predominantly morning values, compared
to primarily afternoon concentrations for the Senegal River,
it appears that some other factor is involved. The data are not
complet2 enough, however, to be conclusive.

The one multi-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 irrigation purposes. Alth&ugh located in an area not
subiect to inundation nor a high ‘degree of recharge, this open
well most 1ike1y 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, z:ven borrow
ﬁits serve ac sources for all uses except drinking.

Although no microbiological testing was conducted during
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 Eotable supply
during the dry season. Currently, Javel water (liquid bleach)
is added twice daily in batch doses after filtration for disinfection
purposes. This procedure has graQe shortcomings. There is also a lack
0f free chlorine monitoring in delivered supplieg 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-
iod of high turbidity. Even then, the system would require
improved operation and maintenaﬁée, 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 question-
. 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.



F - 24

IV. AGRICULTURAL CHEMICALS

As far as could be determined, no pesticides are currently applied

ip the Bakel project perimeters. This finding includes HCH, which
was specifically mentioned in the iiebiker environmental assess-
ment as being em.ployed.3 SAED'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 relatiﬁely 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
plgnned sites) are listed in Tal.le 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 maize 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, 1576
TYPE AND AMOUNT FERTILIZER (kg)
PERIMETER NPK UREA KCI NPK
16-48-0 (467N) 14-7-7
Kox.ll.nghani 2000 2000 2000 500
Golmi - - - 700
Yafera 1300 1600 1000 1850
Aroundou 800 950 , 600 2400
Ballou 4400 4450 2500 1100
Tuabo 2500 2000 600 -
Manael 1500 1500 ' 400 700
Yelingara 650 1400 500 -
Diawara 1950 2650 1500 -
Moudery , 1500 _ 900 800 -
Gal.ade 500 600 400 500
Gand¢ 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 CONSIDERATIO:IS

1. The Problem

The following are among the major sociological concerns
considered in relation to the environmental health assessment of
the Bakel Project.

a. The socio-culturall patterns which héve evolved
around the river, viz., (i) the various ways in which the
Sarakolle of the Bakel area relate to- the river, (ii) behavioral
implications for personal hygiene and community sanifainnz,
(iii) the query whether the irrication project in its proposed
_initial stages would conceivahly change in any substantial ways
those patterns of individual and community behavior to such an
extent that they would pose an added health or environmental
hazard.

LY

e It could be demonstrated that increased food pro-
duction tends to improve the general level of nutrition, while
improved and more secure incomes increase the villagers'
capacity to help themselves in improving their health through both
preventive measures such as imprcved housing and sanitation, and

remedial measures such as the purchase of necessary medicines.
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Yet, development has another face, namely, the stra‘ins
placed on certain segments of tﬁe commuhify (often the
women 3¢ %4 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
the probability of their occurrence? Useful suggestions,

though in a different context, are to be found in Afrique

Médicale.5

c. Any form of "inferveﬁfion," even when sought
after by the villagers themselves, would introduce factors
of change irn the community.. "New" structures are associated
with the irrigation project, such as a farmer's coopcrative
that departs from the traditional hierarchical order
and which includes women on its membershiﬁ, and the
division of agricultural labor on principles different
to the traditional sex-role cafqgories. These are
innovations that might have far-reaching institutional
consequences. How will the Sarakolle community structure
react to these innovations? Ié there any danger of
serious disorganization? If these structures lead to an
enhanced status for woﬁen, will the women bhe expected to
assume more "aggressive" roles in matters of broperfy and
goods allocation, personal and community sanitation, famil§

planning, and the education of the children?



is positive, should health education for community

sanitation, preventive medicine, child health, nufrifione,

and self-help in matters of health emphasize the role of

the woman7 and hence aim at educating the women in these
matters? What other indigenous aroups Wwithin the

Sarakolle communifyl(such as traditionally designated

leaders 8r 9¢ 10) should be enlisted and trained for community

health education and organization?

2. Sociological Survey

a. Methodology

The survey was based on two types of interviews:

1) Spontaneous interviews involving ro definite set of
questions
ii) Planned interviews using a questionnaire. All

interviews were conducted verbally and recorded by

G - 3
d. If the answer to the last set of questions
the interviewer.
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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) SAED officers, in charge of technical side of the
Dagana Agricultural project--three cfficers in charge
of cultivation and marketing, and two in charge of water
supply. :

b) Leaders of the village of Gamal, particularly those
involved in the Matam project--a large group,but the chief
answered most of the questions on behalf of the others.

c) Several officers responsible for wvarious parts of the _
total agriculrural project of the Socifté d' Aménagement
et d' Exploitation des Terres du Delta (SAED). ThLeir
spokesman, however, was Mr. Newman, who seemed to be
better informed and more outspoken than the other four
or five.

d) Three SAED officers, Bakel.

e) The Bakel Préfet and his deputy.

- £) Various village groups related to the various perimeters both

north ‘and south of Bakel.

g) The leaders of the village of Golmi--the Chief acted as
spokesman, although other members of the group occasionally
volunteered to add information or clarify a point.

h) Three religious leaders (marabouts) at Kounghani.

i) School teachers at Koughani and the medical assistant with
others of the village people at Golmi.

j) . Individual interviews with various specialists in Dakar
and Bakel.




ii)

Planned Interviews

A schedule of interviews was developed and tested prior to
its use on a random--one out of ten--sample of household
(carréb)heads’and their wives both at Golmi and Kounghani.
Nineteen carre heads and their wives participated. The size
of their carres ranged from 4 to 77 family members with a
median of 23. Three of the carré .heads were not reached.
Answers given were usually 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 qiestions.
One of our cases was obviously defiant. The problem of trans-
lating from English to French and to the Sarakolle language
added a dimension of subjectivity. While the whole process
was an approximation of a scientific approach, no such value
ie claimed beyond that our findings are based on repetitive
descriptive statements that show a general pattern of social

'behavior among the Sarakolle of the Bzkel region.

Findings

The following generalizations are inferences from interaction
with the wvarious groups of the Bakel river resion and their

situation, and the interviews, dialogues, discussions, and obser-
vations over a period of two weeks.

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 1life 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 for fear of floads during high
water period. A



Close to the river, the young are born,
baptized, initiated into adulthood, and it provides
the occasion for them to meet, have theirc°youthful
experiences, get their entertainment and sex education.
Mothers wash their menstrual rags in its water. The
béby's soiled clothes, all other clothes, beddirs, hides.
of animals, part of the food tﬁey eat are all washed
right in 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 animals too, share the

same river.

Th; Sarakolle firmiy‘believe that the river is self-
cleansing and its water purifies everythiﬁg else.
Besides, "it tastes far better," declared the medical
assistant of a village dispensary. Disease has nothing
to do with th~o river, they assure you. "Disease is

natural, and to be expected”.

The river provides fish for food. It also provides

year-round recreation for young and old. It is a social



location where people gossip, share news, weep over
cach other's shoulders, unload their emotional strains
and, perhaps, experience some form of therapy._

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 recognized,

but very little awareness of community sanitation

The Islamic religion emphasizes personal hygiene
through its elaborate systém of daily ablutions for the
grown-ups. Babies and children, too, are reported to
be bathed quifé regularly. The Sarakolle seem to take
pride in keeping their clothes clean and the inner walls
and the floors of their.houses well plastered. But the

A 3

refuse goes to the commons or public places and bath water

invo the narrow streets and back alleys. It should be
noted, however, that crude soak-away ditches suéposedly 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 swarming flies. Care was observed in
lacating kitchens but smoke and pet animals in the
cooking area diminished the apparent attempt to be clean.
Regarding sanitation, the villagers have a long way to go
before a barely acceptahle standard is achieved. Sanitation
consciousness might be viewed as a concomitant of a
further stage of socio-economic development.

Regarding disease, wei found very little awareness
of "causality". Disease is "natural"”, the consensus seemed
to be. If you pressed the questiorn further "it is from
God," we were assured, glse a surprised shrug as if it were
riciculous 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,

provide excellent breedine erounds for the mnsquito.



Yet there is the continucus search for health.
Perinatal mortality was reported frequently. Several older
people in both Kovnghani and Golmi could not recall how many
children they had lost. In two cases, sudden infant
mortality was reported and boith asked, "but why?" The
villagers do seek protecfion, a magical form, for them-
selves and their children through the purchase of amulets.
With prolonged illness they seek help at the dispensary
.or, further on, the Bakel hospital. Almost every Head of
Carre we interviewed reported a circumstance that obligated
someone cf his family to éeek medical help as far away as
Dakar, almost the only place in Senegal you would hope ‘o
find a measure of professional specialization.

Oral hygiene seems tc be ohserved by many. The
crushed tip of a twig taken from an indigenous tree serves

as a popular form of toothbrush. Numerous cases of what

looked 1ike periodontal trouble, however, were ohserved

in each of the-villages visited.
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Attempts to improve housing conditions through
use of concrete rather than mud and wattle plaster over
walls and floors were observed heing done invariably by
villagers with improved incomes from labor earnings and
savings in France. The economiq variable, at this stage,

seemed to be associated with travel abroad, hence being
exposed to a technologically nmore advariced culfﬁre, of which
Vimproved living conditions seeﬁed to be a consequence.

This relationship seemed to hold also in the case of dental
work exhibited in gold caps on teeth which probably carried

the added value of a status svmbol.

A logical inference would indicate that improvecd means
of subsistence through increased irrigated perimeters and
improved'agricultural 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" is its grass-roots, small

size, self help character. It builds on the initiative,

cooperation, and continued effort of the affected pcpulation.
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iii) Irrigation means ''greater security frowm d~oughts and fawines,"
we were repeatedly told by villagers who have already had an
experience of irrigation farming such as at Gamal of the Matam
area and the villages near Bakel. Assessing the experience of
two years, a Gamal leader summed it up thus: "We have worked
much harder, had much more food; we are not less healthy, but
we merely broke even. When asked about what neéds to be done,
he answered, ''More irrigated perimeters; enéugh land for each

family to have a plot to farm."

The sarakolle 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 subsig-
tence, in available diets and, most Efobably, in basic sense

of community. From observations elsewhere in Africa, land
tenure tends to individﬁalize'people'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 métter 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 adult males),
you are committed to share that ﬁealth, first, with the immediate

members of the extended family, then with "friends'" who keep
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pressuring you until you grudgiﬁgly give away the last franc.
Tﬁis is especially true of cash, less true of caftle, although
butchering cattle for elaborate wedding and other feasts is a
must. Begging, too, is an accc,.ted form of wealth dispersion.
It is not only the poor who beg. Grain supplies foilov a dual
system of communal and linited individual ownership. Everyone
works on the carré's common field; the produce goes to a common
grénary‘ Almost every nuclear family, at the same time, is
expected to have it's own privaté field. The crop from kthe pri-
vate plot goes into a private granary. But then the head of the

rd . 2
“carre has the sole right, once the common granary is empty, to

make the grain in the private stores avaiiable for the consumption

of the whole carre . As would be expected, conflicts do take

-

place over which ''private' granary should be tapped first, even to i
the extent of family splits. A basic principle needs to be

pointgd out iﬂ this respect. Thé Sarakolle system strikes a

balence between communality.and individuality, between being an

asset and being a liability.

With agricultural expansion there tends to be a release of labour
from communal ohbligations 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 dre privileged classes and slaves. It would

not be surprising if expanded agriculture reinforced the present



iv)
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system until it places large land holdings into fewer hands,
assigning 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 interéction with the outside world through
the considerable number of men who work ixxéurope, They carefully
conform to the obligations of their communiﬁy once they return
home. The Sarakolle society is far from being an empty shell.

It is definitely solid.

Wealth dirferential 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 acts of the Senegalese gcvernment are

carefully adhered to, and the proclaimed principles on which

agricultural cooperatives of the SAED project of Bakel are
strictly observed. Mass instruction in sanitation and personal
hygiene must accompany all stages of economic development.
Provisions of curative health care zre long overdue.

The most noticeable esidence of the solidity of the Sarakolle
community may be found in the women's year-round schedule of work.
The Sociological Survey appended to the Project Paper illustrates
the load of work women carry from infancy into old aée. During
the dry season a contrast between males and females is observable.
Men waste the days off dozing, chatting, or plaving games under

the shade of trees and man-made covered resting places. Women
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meanwhile slave, carrying water, preparing frod, pounding
the grain in wooden mortars, plastering floors and walls as well
as looking after their children and husbands. It is clear
that irrigated perimeters do increase work for women. About as
many women as men were seen preparing 1ané for cultivation. It
has also been reported that the wives of absent husbands take, or
share with other families, plots of land to cuitivate. The
Farmers' Cooperatives were réported to have female members ot
them, one such cooperative having more womeﬁ than men. The clear
demonstrated consequence of irrigation farming means more toil for
women in the fields which might mean an adverse health effect on
their infants. We have nothing from the Bakel region to éupport
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

s

mateynal and child health.

L

At this point, educating the villagers in the general benefits

of the equitable distribution of labor by sex could be undertaken.
Interest in the heglth of children, to be equally demonstrated by
men and women, would be a good starting 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 facilities
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-age

girls. In relation to this discussion and all discussions of
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health, sanitation, and hygiene the solution must include

the education of women.

A hopeful observation in this respect is that class-lines

seem to fade a little within the Farmers' Associations. The
1egdership has gone in many cases not to the recognized heads
of villages but to members of much lower traditional status.
The reason is that the latter most of whom have had an overseas
experience in France, were found more experienced in reading,
writing, accounting and machine operating. The knowiedge
related to the new, more—advanced agricultural technology seems
to have been an impelling force resulting in the foregoing of

tradition. Yet the Sarakolle community is far from being on

the verge of a social revolution. Only feeble experimentations,
with new forms of social relations are taking place. How rapidly
will they spéead? We do not knéw.

In'order to estimate the prvobabilities of social change in the
Sarakolle society we must first make an assessment of its present
structures. The Sarakolle are a highly regimented stratified
people whose various positions in the community have been ascribed
by traditicn. Humans are born males and females, nobles and siavea
and "nothing could change that,“ not even accumulated wealth.
While the Sarakolie recognize social practices for the dispersion
of wealth, the practices that accumulated wealth in £he hands

of notables such as the nobles and the marabouts seemed to be

more effe~tive. The notables seem never to lose their advantage.
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Among the factors that give the Sarakolle structure such
solidity is the fact that they (the Sarakolle) continue to
remember that they are themselves immigrants who have a sense

of ‘conversion' «rd mission. Hence, they are a people set-aside,
whose emphasis is on their own rights as well as their own
righteousness. The Sarakolle people are 'good-hearted', we were
told; '"they extend hospitality to strangers, friends and foes."
fheir living is a religious duty. Fixed is:the place of the
individual wﬁich "does change neither upward nor downward in the

community." Immobility is a wvirtue.

Paradoxically, 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 Sarakolle do not starve during the years of drought
beciuse of income from éverseés relatives. Those benefits also
included an exhibition of expensive clothes, :adios,'bicycles,
motorcycles, pots, pictures, photographs, and silverware. Some
villagers have also recognized the value of mechanical devices
long before SAED appeared on the scene, such as privately owned

pamps 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 coopefation in matters of livelihood
and means of production is an innovation. Yet the way a coopera-
tive is organized very closely follows traditional lines. The

notables "conceive" of the idea, and like comrades they discuss
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it again and again among themselves smoothing out any differences
of opinion until they reach a consensus. Then the whole scheme

is discussed in public. But once consensus is publicly noted,

the leadership is left to those who are better qualified. The

new phenomenon is that technology introduced so far has been
slightly ahead of indigenoué 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 wich respec. to the utilization ofrforeign expertise
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. Neveétheless, other strangers

such as the méle nurse and schodl teachers will have to be kept
"outside' of the village parhaps for many years to come. The
difference 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
societ? 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 sure, but this is an integral part of the process of

development.
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5. The status of the Sarakolle women should be expécted 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 instfance, women are not
confined anymore to growing peanuts and working on tae small private
plots. They work side by side with 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 groﬁing food for family consumption
abdut which questions 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 wﬁo, 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
hecause the farmers just ""broke even' at the end of each of the lastr
two years. Already we have heard disgruntled voices from members of
one of the older perimetersl 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 malke the investment worth it.

Meanwhile the health of mothers and children may suffer. ;Prospectively,

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 (l4 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 woméﬁ. Of the 19 heads of.ggggé

we interviewed, almost all gave a non-enthusiastic recognition of
importance of educating young girls. They were éplit, 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

' said another. Most of

I consent to marrying my daughter to him,"
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 daughters

and the future generation elicited most controversy.

7. Next to female extension workers and health educators, the
marabouts must be viewed as trusted traditional teachers who alone
next to close kin have access to homes. Their traditionalism is a
characﬁeristic that must be contended with if a number of  them were
to be recruited as teachers. A starting point would be their own

self-interest. In the village of Kounghani, younge:r marabouts seemed

jobless. The income ffom 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 econemic

"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 teachiné, that by itself,

would open doors for a successful adult education campaign.

. . | /o :
It should be pointed out that the State Secretariat de Promotion

Humaine could conceivably be a possible channel for health education

at the village level.
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