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1.1 1zVa* of tho Teem 

1.1.1 scope oft.'c 

The objectives of the work as stated in instructions from the 

American Public Health Association dated April 28, 1977 were: 

A. 	 -o Identify the rajor endemic disease prcbles in the: 

1. oxumi area, north of Bongor (Loone Dike Project) 

2. 	 sategui-Deressia, Lai area (IBRD Irrigation Project) 

3. 	 Guelengdeng area (t.Mlti-Donor Irrigated Perimeters Project), 
Pil in the Republic of Chad; 

B. To identify the relevant anvironrental factors responsible for 

disease transmission;
 

assess any existing prograis or plans with environrentalC. 	 To 
health significance;
 

TO make recormendations and develop alternative proposals for

D. 	

any further surveys, projects or control programs corplimentary 
to those planned or in existence, including essential health 

infrastructural requireffents for raintaining and inproving the 
health status of the commities, particularly those within the 

rural developprent project areas. 

Upon the request of USID/Cnad, the Guelendeng area was deleted 

from the scope of work. 

1.1.2 Description of W'ork Areas 

1.1.2.1 	Sategui-Deressia Project 

a plan to control flooThe Sategui-Deressia Project consists of 

waters and concurrently increase and inprove traditional Vat rice 

area (=14,079 acres or about thecultivation over a 5,700 hactare 

This is a project of the Republicequivalent of 22 square miles). 

of Chad, with funding secured by loans fran the International Bank 

and the Internationalfor P-eonstruction and Developnent (IBRD) 


Development Association (DA). The project is administered by the
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OriudzatLon pour le Me en Valour do Sategui-Duesia (Caw), 

a C odian of Lice in N'Djmvna. G?/SO has, in turn, contracted with 

the ltalian firm of Carlo Lottie Associati for hydro-gricultural 

1evwloprent and construction, and with a firm of French agricultural 

consultants (SATEC) for inprovement of culture techniques. 

Ahe flood-control project plans to prolong the local high-water 

periods in the Sategui-Deressia flood plain without permitting an 

increase in the inundated surface area. This will be mediated by 

a large canal (7,800 reters long, 20 meters wide) and a large reser

vir. Trhe canal vill accept water directly from the Logone River 

by gravity flow and vwill feed to rice-graing sectors: (1) a 2,500 

hactare area (6,175 acres) and: (2) a 3,200 ha area (7,904 acres). 

A set of dikes connecting with the main canal will enclose the re

servoir. The wain road from Sategui to Deressia will run along one 

of the dikes. 

Lastly, about 12 kilometers north of Sategui, a snail irrigation 

canal drawing water from the Logone will irrigate some 200 ha (=494 

acres) at the Experimental Station at Bourro, wbere activities will be 

devoted to the development of rice seeds. 

The Uork began with local labor in Decetber, 1975. In 1976, 

season.work on a oontractural basis carenced during the dry Struc

tural zrodifications are expected to be finished in another t3o years. 

There is a plan to seek a second World Bank Loan to permit an addi

tional 7,000 ha development in a "second phase". 
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. 1.2Locx DOW~ PioJsct 

LogI~Oike project errisages the repair or rtw constniat~IuxThu 

o 	 a retaMin l iall or dike along a 60 km stret h of the 109me 

the towns of Ogal and Klotao,River in tyo-Kebbi PrefectIre "bet Wn 

north of Eonfor. The purpose xdll be to prevent or control flooding 

or flood plain, thus increasing cultivation 
or the natural "yaere" 

time and freeing nuch needed farm land for productive use. A draft 

In the PRP the uork to be pursued is divided into twopp exists. 


parts, each with a different irpact assessrent.
 

first stage of the york will repair the pre-existing, torn1. The 

d0cn dike along a 35 km interval betwen the villages of Ogal and 

lbgodi. In the PRP certain conceptual imrpacts were discussed: 

a) population growth would not be significantly accelerated; 

it was thought that vector mosquitoes vould not 
increase

b) 

but, with controlled flooding, Ittight decrease, (The problem
 

of vector snails is not tackled in the PRP);
 

c) 	if indeed the use of pesticides and herbicides increase,
 

this will learn (sic!) precautions;
 

d) if rat populations increase as the 	result of increased 

food supplies, the villagers know how or will learn to 

cope.
 

In the PRP, a negative threshold decision was reconended for this 

the 	project, since it represents essentially a repair jobcomporlent of 

rather than a new departure.
 

2. The other component of the project proposes the construction 

According to 
a new dike to run the 25 km between ?bgodi and Kotoa.

of 

the PMY:' the inpacts will be agnified because this will be altered. 

h effect c- the ecosystem behind the dike may be beneficial but this 

a positive threshold &ecision 
...	 ins to be determned. In the PM, 
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ws xem,,iUA for this commmt of the project. 

1.2 	 Briefing 

The team uet for briefing at APHA and the Departrent of State 

in Ishington on lay 5, and 6, and in the USAID office of the Mnerican 

rrbissy in N'Djanena on May 10, to 13. In Washington, the team 

b-anefitted from ccrrents presented by mr. Jon Lundgren, County 

Develoitxent Officer, N'Djamena. (At this time Mr. Lundgren suggested 

that the Field Team consider adding the region of Giounou-Gaya, in 

.!yo-IXebbi Prefecture, to the scope of work. This idea was abandoned 

after discussions with CDO staff in N'Djamena). In Chad, officials 

responsible for health planning were contacted in the Ministries of 

fnealth and of Planning and relevant technical information was gathered. 

After several days of forced delays during which problems of ve

hicles, drivers and gasoline supplies were addressed and solved, the 

team drove south to Bongor on May 17. One nmeber of the team remained 

in Bongor in order to take advantage of the availability and cooperation 

of the Services des Grandes Endemies representative in that town. The 

rest of the team continued south to Lai on May 18, returning through 

Bongor to N'Djanena on May 21. One other team rerber (FPC) remained 

in Bongor at this tire in order to collect water quality data, and 

returned to 	N'Djamena on May 30. 

1.3 Report
 

The report was drafted in N' Djanna from June 6, to 9 and was based 

on individual contryitions from each team member. 

2. EPIDMUOL '. 

2.1 National Morbidity Statistics 
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Dta on the occurrence of diseases in Chad are derived from 

the four urban hospitals (N'Djamena, Hloundou, Sarh, and Abeche) 

3 t'edical Centers, approximately 112 government and 25 private 

mi5sion Dispensaries reporting through S.G.E., and franS.G.E. irself. 

They are of vastly varying quality and are based largely on the 

clilical inpresstons of modestly trained and poorly supervised In

firmiers unsupported by laboratory studies. The data collected must 

therefore be interpreted with great caution, and cannot be used to 

calculate incidence rates because of massive underreporting.
 

Also these medical services are available to only a limited part of
 

the population.
 

The reported information does,'however, provide some clues to
 

the diseases of importance in Chad, and to temporal changes. Table
 

a record of the reports of certain selected diseases, nation-
I is 


vide, from 1969 through 1975.
 

To provide some comparative information for the areas of
 

greatest interest to the Assessment Team (Mayo-Kebbi and TandJil-


Data from Prospection Teams of
Prefecture), Table 2 is presented. 


the S.G.E. nationwIde are shown separately because they may be as
 

reliable as any available, and from the largest hospital (N'Djamena)
 

to reflect the diseases encountered in an urban area.
 

A somewhat different impression is provided by Table 3, which
 

is a compilation of the 10 leading causes of morbidity and mor

tality as reported from the large urban centers in Chad and the
 

rural Dispensaries in 1974.
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2.2 	 Icdlicl Servims in Mayo-Kabbi Prefectube 

fIto radical centers in Mbayo-xebi are located in Dingor,fiv 

IArA, rinaNa, Pala and Counot-Gaya (although the latter has no 

hysicLun, it is hvaded by an Infi.-mniar d'Etat, and is sC.ettres 

referred to as an Infemiry). 

only thiu ttLicai Center at Bon.=or was visited. It has three 

physicizans Dr. Ramadan, a Chadian educated in the Soviet Union, his 

Russian wife, and a lb.ssian surgeon. There are 100 beds, although 

mny additional patients sleep on palets outside the buildings, which 

ame divided into Medicall, Surgical, Cbstertric and Pediatric Services. 

The iron beds are cented into matresses, bedcovers, moscuito nets or 

screening; surgical patients were not adequately protected fromt filth 

and flies. There is no electricity, there is an adequate rnicipal 

water supply. Surgery is perfored by the light pressure lanterns. 

The present X-ray rrachine and an electricity generator to operate 

it are expected 	soon from N'Djaitena. Laboratory services are limited 

to microscopic examinations, including stains for blood parasites and 

tubercle bacilli in sputum smears, and sirple chemical tests for sugar 

and album-in in urine. It is reported that the redical center is always 

very lcw on supplies of essential nredications. The hospital provides 

one meal per day to its patients; other food is provided by relatives. 

The Bongor Medical Center reports directly to the Ministry of Publin 

Health in N'Djaxena, and is not considered to be within the Formation 

Sanitaire of the Prefecture for purpose of reporting in Sector 2 of 

Services des Grandes Endemies (S.G.E.) (See map, page 18) 

There are 23 Dispensaries in the Prefecture, 12 governmmt-supportec. 

and 11 private (operated by religious missions), distributed as follows: 
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Rdb-Prefec-re BMVW adr-Pefeewre Planya 

NI'GN Tidcam 

Qelende-nq XoPor (Pvt.) 

filiam Oursi Sere Dawa ([vt.) 

Kc'.joi (Pvt ) Sub-Prefecture ILer 
Ibulkou (Pv-.) Binder 

Bissi Mafou (Pt.) 

Sub-Prefecture Pala Sub-Prefecture GOnou-Gaya 

Trrock Djodo Gassa 

Dari Berem 

Gagal (Pub. & Pvt.) Gaya-Ganbi (Pvt.) 

Keuni (Pvt.) Tagal (Pvt.)
 

?4ursala Barrbia (Pvt.)
 

Haje (Pvt.)
 

Each dispensary is headed by an Infirmier Brevete, and is under 

the nominal supervision of the Medicine Chef of the S.G.E. The welding 

of the Dispensaries and the S.G.E. has worked out very badly, and is 

bitterly critized by everyone. The S.G.E, with a long and proud tra

dition, is run by a specialized service of French Military Surgeons. 

It has ahays been an independent, disciplined, well-trained, well

supplied corps, directed toward the detection and control of specific 

diseases with the ultimate aim of prevention. It provides general 

curative services principally as an operational technique permitting 

it to reach the maxium possible proportion of the population for 

surveillance (depistage) of trypanosomiasis, leprosy, tuberculosis, 

onchocerciasis, the trepanematoses; for the detection of epidemic out
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; and for sass iuunzatn 

milpox, -eUow fever, easles, and tiberailosis. The humtadLan 

provIfon of curative services during the course of its tournees des 

depistaga is secondary. 

bwmDs of d~ngitis wad mus m agatnot 

With this background and orientation, responsibility for fixed 

dispensary services seems alien, made worse by the fact that the 

S.G.E. appears riot to be given additional medications for supply to 

the dispensaries, therefore it is unwilling to share its supplies 

with the latter. Presumable, the rationale for the welding of the 

two services was so that the dispensaries could serve to enlarge" 

greatly the surveillance operations of S.G.E.,, and in turn, the 

S.G.E. being mobile could readily get to the dispensaries. Yet 

the weld is defective, with nutural conplaints and recriminations. 

In Myo-Kebbi, Dr. Le 1.bal, or his adj6int, visits each dispen

sary one to three tires per year (according to Dr. Le tbal's tour 

record). Drugs are provided for no more than about three months use, 

and the dispensaries then go without unless they receive supplementar3 

supplies from the W-brld Health Organization agency. The Infirmiers 

have limited training, and do not receive refresher training. The 

S.G.E. is interested principally in detecting diseases clinically 

rather than laboratory. Dr. Le Fjal believes that they are cerrpetent 

to do laboratory diagnosis. However, the reports on diseases, which 

form a large part of the national morbidity statistics, are said to 

be inaccurate. 

Sector two of the S.G.E. serves only Mayo-Kebbi Prefecture. At 

the present time its Ecraipes Mbiles are organized as follows. One 
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1aqpe '5Eo3ywmV tam staffed byj beiw Iua and amrq1" 

mile Iaboratoty thch incJules a ca~paity for qldnl fluld ad 

skin biopsy x tions, is responsble for Jitwl %6 eJll1tsM 

by liysical exa.dnadon of all p-r!XL.s, rendering curative care as 

needed, and irminzadon against the four diseases for all age jrois. 

it does not visit dispensaries. 1-yo-Kebbi is divided into frour 

zones, and the schedule for this team is so planned that it will cover 

the entire population in four years. 1!cwever, during its last cycle, 

coverage was almost oopleted in three years. 

The polyvalent tem is supplemented by an Bjuipe mobile Legre, 

c osed of three persons, for childhood inMunizations (ages 6 to 30 

months only). It also covers one zone per year, therefore, the 

knlinistration of vaccines to children is repeated on a cycle of to, 

years. 

Three light mobile teas are reserved exclusively for follow-up 

and only used for some detection of leprosy and tuberculosis cases for 

treatrent. They check on the continued use of the prescribed nidications 

and the clinical state of the patients. They are expected to visit and 

resupply each case every six months. 

One light team is kept in reserve for emergency, epidemic control. 

It is prepared to move within 24 hours, the state of the roads (most 

difficult in July and August) and the supply of gasoline permitting. 

In the event of serious need, other tears coul, be diverted to epidemic 

control. 

The schedule of routine mass Immnization is as follows: 

Children (6-30 months) - simultaneously adnistered smallpox vac

cination by scarification on left lower arm, B.C.G. scarificatiOn 
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an the uzr Mpet OE lft 10wr am, An mWales ad yel
 

fv" (17D strain) together, by Ped-O-et.
 

a lpox - scarification repeated evry four years thrauomt Life.
 

-repeated at about age 10, and once again at about age 20. 

Yellcow fever - Dakar strain, by scarification, repeated every four 

years begjirnig at age 15. No individual records are kept; sallpox 

vaccine and BCG scars are used as evidenoe of childhood vaccination, 

and children %ho are missed on one visit by this criterion are given 

the four-agent course on the next. 

Prospection Team (including iimzation) coverage averages 75

80% based on an S.G.E. census of 469,908. Note that the national
 

census gives Mayo-Kebbi a population of 592,000, which, if correct,
 

would reduce coverage to 59-64%. Reported coverage is poorest in Bongor
 

Canton - as low as 63%.
 

The jirpressive extent of this program is indicated in Table 4,
 

shcwing vaccinations performed.
 

Table 4. Vaccinations Perforied by S.G.E., 1973-1976. 

Year Smallpox Yellw fever Yeasles BCG 

1973 123,743 102,281 16,094 63,952 

1974 109,560 41,800 16,950 16,120 

1975 113,738 39,190 25,614 25,554 

1976 127,027 51,510 35,772 80,551 

2.3 current Status of the Major Diseases in Mayo-Kebbi Prefecture 

2.3.1 ZMlaria 

Wenty-eight thousand two hundred and sixteen (28,216) cases of
 

malaria .ere reported in Mayo-Kebbi in 1975, but this figure is stated
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to be x gimress. mat cowl with the dtamses do not oak treat-

Wmt and the dignosis in the vast rajority of cass d alyIs baus 

on the o==w= of fever and headache not otherwise explained. The 

S.G.E. dces noI-ke microscopic examinations for this disease. It 

is believed to be heavily endmic everywihere, throtghout the year. 

,atcnal fi-es hw sore seasonal iLncrease at the end of the rainy 

season (with a rodest peak in October), but this may underestimate 

the seasonality of the disease since travel to medical facilities is 

most difficult at this time of the year. There have apparently been 

no authenic studies of this disease in Chad in recent years. 

2.3.2 Schistosoniasis 

Five thousand four hundred seventy nine (5,479) cases of urinary 

bilharziasis ere reported in Mayo-Kebbi in 1975, and 561 cases of the 

intestinal form. These figures give no true indication of the incidence 

or prevalence of this disease since diagnosis is based usually on the 

some times "confirmed"appearance of gross urinary or intestinal bleeding, 

by hepato-emd spleqo-megaly, and infrequently confirmed by microscopic 

examination. Limited microscopic su-veys in various localities indicate 

the prevalence of S. hematobium to be between 20% and 70%. Dr. Le 

bal believes that it is heavily endmic throughout M.ayo-Kebbi, but 

least important along the banks of the Logone River w-hich does not 

provide a good breeding area for snails. Everyone agrees that the 

urinary parasite is much mrore frequent than S. ansoni. 

2.3.3 Leprosy 

This disease persists at a prevalence rate of 1%or more in Mayo-

Kebbi with 200-500 new cases discovered each year as indicated In the 

following table. 
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_jYearly rvaeceni1 W CamTa. 5oy 


Year Jnciduc rate (0)
 

1.451971 0.16 

1972 0.089 1.37 

1973 0.075 1.26 

1.141974 0.023 

1.070.0321975 

0.981976 0.045 

since there are probably false diagnosis,These figures are minima, 

teams reach at most 75-80% of the people. Thebut the prospection 

low (based on skin scrapings for Hansen's bacillus), mostcure rate is 

cases being remved from the registry by death, emigration or dis

appearance rather than cure. This Iow cure rate is attributed to depen

dence on self-treatwent, the patient being given 6-12 months supply of 

or atredications to use at hate under S.G.E. team supervision once, 

Up until about 10 years ago there was a corpsrmst twice, per year. 

of 20 infirmiers uho had w'eekly circuits of visits for surveillance and 

These %wereterminated for lack of ftuds,
distribution of iredication. 

and Dr. Le Ml has only recently been able to reintroduce four bicycle 

incidencecircuits in Bongor Sub-prefecture. The apparent upturn in 

the table above may reflect this deterioration of treat?rates shon in 

ment effectiveness. Prevalence is fairly uniform throughout Mayo-Kebbi. 

It is highest in Bonfor Sub-prefecture, at 1.25%. The distribution 

at the end of 1976 in Mayo-Kebbi was:of the 4,620 known cases 


Lepranatous - 16.4%, indeterminate - 29.0%.
 

2.3.4 Tuberculosis 

Known cases of this disease are far fe~r in number thAn for 

leprosy, only 263 in Mayo-Kebbi at the end of 1976. Only the Most 
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mgio m an dtwtaL DnagnoWs byr c al sign a 

syrm ., umAV cofivWi m poeit.tve sput: u inatkum. OPNAm 

rs am 1rae frm suspect cases in the cLispusarles mid by tim 

S.G.E. Pros.ction team and are sent for e.;,rnlnation at a madical 

center if this cannot be done locally. The S.G.E. does its own. 

If positivq, t&e patient is hospitallized at a medical center for one 

mnth and treated on a domiciliary basis for six to eight months more.. 

The patient may be declared cured after sputum examination at a dis

pensary or medical center and if missed would be sought by the S.G.E. 

Prospection team on its nxt visit. Five hundred sixty one (561) 

sputun examinations were made in 1976 in Mayo-ebbi; 105 of 439 suspect 

new cases ux-re positive as were 45 of 132 folloaw-ups. The incidence 

and prevalence rates in Mayo-Kebbi, as reported by this minirral 

system, are fairly constant but rising during the last few years: 

Year Incidence rate Prevalence rate 

28
1974 22 


1975 28 40
 

55
1976 30 


(* per 100,000 persons) 

2.3.5 Trypanosomiasis 

This disease had all but disappeared in Chad, only tWO new cases 

having been reported in the entire country in 1975, giving a total of 

1,811 knoan living cases in that year. The last known case in Mayo-

Kebbi died in 1976. However, focus of over 200 cases was discovered 

this year southeast of Lai on the Ibgone River in the Tandjile Prefec

ture. Dr. Le Zoal fears its return in Iayo-Kebbi also, and it is a 

priority prospection activity of the S.G.E. Teams, principally by 

examination for and aspiration of lyph nodes for micoscopic exami

nation. 
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this occurs in spoOadC outbraks tbrcuiom* po-~ni 

ci dly in "e r-P h. An outbreak of 212 cases in an area 

iwit norLheast of Gounou-Gaya in Febr.ary of this year (1977) uent 

ufxtirted it was tentioned to school teadiers by students 

returning frcn their villages. Treat-ent by the uipe d'Urgence in 

by sulfonamide, inoculation of the patients and tableth to their 

families. Diagnosis is believed to be accurate, but many cases are 

missed. Case fatality rate tend to be highest In years of low Inci

dence because of delayed reporting. The recent record shows: 

Year No. cases Fatalities , CFR(%) 

1973 881 50 5.7 

1974 106 9 8.5 

3.975 146 8 5.5 

1976 54 13 24.1
 

2.3.7 Measles 

A very serious disease in poorly nourished children. The incidence 

of reasles has been greatly reduced by the routine mass irarunization 

program. The latter has largely limited outbreaks aiong children not 

yet old enough to have been served by the vaccination teams and those 

missed by the teams. It occurs throughout Mayo-Kebbi and the recent 

records show: 

Year No. cases No. deaths * CFR(%) 

1973 1006 15 1.5 

1974 337 23 

1975 100 2 2.0 

1976 555 38 6.8 

• (Case fatality rate) 
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2.3.8 chocurciasis 

Comm In two vry lImited areas in Fo-bbi*, in a largw 

focus on the l.yc-Kebbi River, betisen Fianga wid lere. in the westrn 

Ixtrt of th! preoecture vd a arallar focus at the extremre southeastep-n 

border ith Cameroon. Fourhundred twenty-to (422) cases -ere diag

nosed by rodule detection in 1976. A special prospection umdertaken 

in five villages near the Myo-Kebbi River rapids in 1973 revealed a 

prevalence rate of 33.9%. Seven hundred thirty six (736) of 2,168, 

(34.9%), persons examined had nodules, 306 had ocular lesi6ns, 14%, 

and 632 (49.7%) of 1,271 skin biopsies were positive. An insecticide 

canpaign in the area during 1955-1963 had been effective in reducing 

Simuliun flies by 90% but it %wasterminated because of lack of funds. 

2.3.9 Venereal diseases 

Both syphilis and gonorrhea are highly prevalent but only a small 

percentage of each is reported and treated. They are diagnosed almost 

exclusively by physical signs and symptoms, syphilis rarely being con

firmed by serology and gonorrhea by microscopic examination of urethral 

exudates. Five hundred seventy six (576) new cases of syphilis were 

reported in 1.yo-Nebbi in 1976, and 1810 cases of gonorrhea in 1975. 

2.3.10 Yaws 

Once com=n, this disease is nw rare in Chad. NTo cases were 

found by S.G.E. teams in Vyo-Kebbi in 1976, and Dr. Moal questions the 

31 cases reported by dispensaries last year. Only 16 cases (6 conta

gious) were reported by the S.G.E. throughout Chad in 1975. 

2.3.11 Infectious Hepatitis 

This is heavily endemic in Chad. It is one of the most serious 

prcblems among expatriates, and even among Africans, in wham the diag
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WA yqm. NNW -m an
w~sis Is based wVWX91Y an signsui 

isasd bca of the diagnosis vethod usW, yet 1647Mms wm 

reiorted in Mayo-Xei*bi in 1975. 

2.3.12 	 Tet'n. 

with 88 deaths were reportan
Cm~ hundred si>xty two (162) cases, 


Dr.
n mayc-K-bbi in 1976. Le ?oal b.alieves that these figures are
 

far too 1ow and has officially suggested the advisibility of including
 

this disease in the immization schedule. 

2.3.13 Anthrax 

cmrn among humans in Chad than has
This disease may be far more 

previously been recognized. It is an inportant disease of cattle, 

a major activity of the veterinary service. An
and its control is 

cases occured early this year in several villages
outbreak of about 30 


around Koyon in Bongor subprefecture.
 

2.3.14 Guinea Vorm disease 

this disease does occur focally. In one
Generally not inportant, 

found several months30 cases werevillage 10-15 kin from Bonfor over 

before this report. interestingly, the village is occupied by two 

one of uhich had access to a %el and the
different ethnic groups, 

The disease occured onlynearby pond.other uhich uses water from a 

&mngthe latter group. 

2.3.15 Diarrhea and Dysenta y 

These are omnipresent, and the reported figures give no true in-

The bacterial etiologies are not diagnosed
dicatio. of their prevalence. 

also usually a clinical guess, and intestinal as such, anlobiasis is 

Buck's failure to find evidence of 
are found everywhere. Despitewoms 

Acaris infection, this is also oxmun as dwionstrated by Dr. RMadan 
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2.4 

tuoshia this iANOWm a bottle .e IomzvsB inbwam 

2.3.16 	 Cholera 

The wast recent pendimic hit Chad in 1972, but vas cnfie to 

that part of w oun-try north of Lake Chad. It did not rmain in 

the country after that year, and evidentally has no major endemic 

potaital here. 

2.3.17 arallpox 

h1o case has been seen for many years. Although one cannot be 

certain about the north of Chad, the disease has probably been eradi

cated. Certainly the extensive imimrnzation program will prevent 

this from ever gaining any inportance in Mayo-Kebbi. 

2.3.18 Plage! 

This has not 	been )mown in Chad Ln living rremory. 

2.3.19 Malnutrition 

Although poor nutrition may be assumed generally, frark malnutri

dion is not oomon. Dr. Le Ybal has seen only two cases of kwashiorkor 

in four years, and a very few cases of maraskius. No &-tailednutritional 

surveys have 	been undertaken inChad, and little is known about specific
 

vitamin and rdneral deficiencies. 

Yedical Services in Tandjile Prefecture 

There are two .-ledical Centers in Tandjile located at Lai and Kelo,. 

and 15 dispensaries distributed as follws: 

Sub-Prefecture Lai Sub-Prefecture Kelo 

BuIro Kolon 

Dow~nq Batchoro 

Dona bMana (1 Pub.'l Pvt.) Boo9g 
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CabrL N'001o 	 Rre (I Pub.* 2 Pv:.) 
Daresin (Pvt. ) 

Oiddari (Pvt.) 

2.5 	 Current Stats of Major Diseases in Tanfjile Prefecture 

The annuil report of the Z dical Center in the city of Lai for 

1976 was obtained by Mr. Grenier during a trip there in about May 

18, 1977. Table A. contains a list of selected diseases taken from 

that report. 

Table 6 (Reported New Cases of Selected Diseases Diagnosed at the 
Lat dical Center, Tandjile Prefecture.) 

Disease Infants Adults Total Deaths CFR 

Syphilis 1 48 49 - -

Gonorrhea 	 151 151 - -

Amebiasis 	 867 1,637 2,504 - -

Meningitis 9 8 17 5 

Tetanus 2 4 6 2 3.4 

Measles 	 179 - 179 20 6.0 

Rpatitis, Infect. 4 	 24 28 - 

laria 	 8,741 9,467 17,708 30 590
 

Schistosom-iasis, uri. 260 	 716 976 - -

Intest. 10 	 44 54 -- -

Onchocerciasis 53 	 382 435 - -

Yaws 115 49 164 - -

Pneumonia 1,329 990 2,319 9 258 

Bronchitis, choronic 15 42 57 5 11.4 

Eye infections 484 304 788 - 
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c:ont. 

lar infecti ms 410 248 650 

wberculosis - 28 28 

Dy entery 635 536 1,221 

Total 71 

Table 7. (Ten Leading diseases (N;ew Cases) during 1975, 1976 in Lai 
Z'adical Center) 

Rankby 
I.s. of cases Time Period 

1975 1976 
1 l.laria Malaria 

2 Awbiasis Amebiasis 

3 ILHpatitis Pneumronia 

4 Schistosonijasis Desentery 

Dysentery Schistosomiasis5 

(urinary) 

Gonorrhea Eye infections6 

7 FRningitis Ear infections 

8 Pertussia Onchocerciasis 

Varicella Measles
9 


10 VMps Yaws 

Overall this F-dical Center treated or cared for 36,440 patients, in 

1976, and provided 67,587 consultations. There were 212 births and 88
 

deaths (the 71 listed in Table 1, plus 11 stillbirths and 6 deaths
 

from animal bites). 

the selected diseases shown in Table 6 are compared with Dr.When 

and ranked by the nunber of new cases duringGelfan's report, Table 2, 


1976 and 1975, respectively, it is apparent that only certain diseases
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3.1 

pw'm l fm yew to year. it can ba mseanTable 7, that xalaxra, 

hmub iz, Dumtazy and UArary SchLtoMOcmLms are catstnt*y 

sam in patients a-ttnding the La. lodical Center year after year 

rhezes the other diseases oE the 10 mst frequently seen in any one 

year are of wave, epidemic or outbreak occurrence. 

Other possible explanations for differerce in occurrenoe of 

diseases may be due to: 

1) difference in peoples acceptance of the Medical Center acti
vities; 

2) difference in Staff's awareness and interest in different 
disease entities; and 

3) differences in the funds available that permit the Medical 
Center personnel to completely work up patients for labor
atory and clinical diagnosis. 

Although it is not possible to knco uhich one or more of these 

factors may play a role in reporting diseases, it should be possible 

for an established clinic to provide expected nurbers of cases and to 

be able to explain changes from the expected. Such information serves 

a useful guideline for program evaluation and plarning. 

3. 	 STATUS OF DOMESTICATED ANIML HEALTH ITH SPECIAL CONSIDERATION OF 
DISOASES TRANSISSIBLE TO MAN 

Introduction 

Cattle, sheep and goats comprise the majority of the livestock 

enterprise in Chad. Swine and poultry raising are mch less conlpo

nents of 	the industry today. 

There are two major groups of cattle used and raised in Chad; 

l. 	 the ccmrcial cattlemen who have heads numbering frm 30 to 
50000 head each and;
 

2. 	 the villagers who have 1-10 head of cattle primarily for use 
as beast-of-burden for cultivating the land. 
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3.1.1 	 Conercial cattle 

ing the dry season herds of cattle are grazed In the 

saaah region of Chad (Oho 12° ladbxle nmth). As the rainy 

the lerds are driven north into the upper savannahseAson ses 	in, 

and southerly steppe region (12P - 15P latitude) and then Toved to 

Cameoon and Nigeria.the Careroon bo-der into the market places in 

most herds ae tended by families and cattle movemnts are pre-planned 

to utilize new grazing grounds. These herds may only be moved 20-50 

are soetimeskilweters during any one season. Tne larger herds 

areasdriven the distance of 500 kilaeters to adequate 	grazing 

before the cattle are moved into the market places. 

3.1.2 	 Beast of burden cattle 

of the wrrnercially lessThe Arab livestock a-mers drive some 

to sell to farmers as beasts-ofvaluable animals south into Chad 

burden. These are usually small, under-developed animals that have 

These cattle 	are used for cultivating fields and
little other value. 

but their stamina is limited; they can only
hauling farmproducts, 


work several hours in the mornings before they begin to stagger and
 

become inadequate for continued %ork on any given 	day. 

3.1.3 	 Cattle husbandry
 

Animal husbandry practices are very primitive yet in spi,:e of
 

that livestock is one of the major enterprises in Chad and Cnadians 

are judged by their African neighbors as good livestock raisers. 

calves
Probably due to a combination of undernutrition and diseases, 

are at least three yearsdo not attain 	sexual maturity until they 

old which is twice the age physiologically expected in well-nourished 

an eXoMoicSuch conditions are obviouslyand disease-free animals. 
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u--e of 	the Uveebock potontal In Chid. 

3.1.4 	 Pot ial di se poblmIs in cattle-raising fanilies anr/or vilgers 
frai cattle 

7- f.,-lly werbezs herd cattle and consume the sick or dying 

animals as food. Milk from lactating cows often is the prim sce 

of food for many finlies. It apears to be a general practice for 

the calves to be separated fron their dams and at the end of the day 

the ,s rare milked just enough for the families needs. Then the 

calves are brought in to nurse the dams dry. Obviously, calves are 

not getting adequate nutrition most of the tire and are forced to 

forage before they devlop the ruen flora to adequately utilize grass 

and hay. Even more important is that the calves are not getting 

emough 	milk from their dams, perhaps not even getting the colostrum 

imuityneeded inmrediately after birth, depriving thcm of material 

which comes from the milks. Consequently most calves are probably 

diseased 	and malnourished for lack of good husbandry practices. 

It follows 	then that the milk and the meat constred by families 

source of disease to them. None of the referencesis a potential 

the literature review of this report have acknowledge thiscited in 

as a major health threat. Maybe there is need for investigation to 

consured by the families,determine whether or not the milk ard meat, 


are potential sources of disease.
 

3.2 	 Project Assale-Sertewel Report 

The 	report by S. Diffend, (1976) entitled "Personal Report Con

tarketingcerning the Development of the Aninal Health, Extension, 

and Range Management Project kno. as Project Assale/SerbeWel in the 

Sector Serbewel, "animal, but not human health, was considered by 
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the tin. 

It Is pointed out in this report that the tsetse fly, Clossia 

ini!ds, has been stawpe out in the Serbe,;el Sector, prdbably 

as far south as IDongor in the Lake Chad iver basin. ahe tsetse fly 

eradication project in 1972-1974 set the stage to initiate Livestock 

AssLciations in the fly-free areas. The Caneroon Livestock Service 

was the rain veterinary service providing vaccination programs supported 

by local livestockmen. Their main objectives were to annually vaccinate 

cattle (380,000 head) for pleuropneumonia and rinderpest and to irregu

larly vaccinate against anthrax and blackleg. The program has been 

effective in removing for former ti.; diseases, but anthrax is an on

going problem. Foot and muth disease is under surveillance. 

Diffendd states that in 1976 there were 484,383 head of cattle in 

Serbewel Sector that viould be relatively well vaccinated, free of 

trypanosomasis and recorrended anthelminnthic treatment to inprove 

weight gains and general health of the animals. The tick problem is 

inportant for piroplasrosis heart water and streptotrichosis in cattle 

but dipping prograirs have not yet begun. 

According to Diffendd the average herd size is 125 head. Calves 

are herded separately fran adults until weaned. Herds are kept at 

home from July to January when the waterholes begin. to dry up and 

they drive their herds 40-80 km. from hame to ne-7 grazing areas. The 

cattle graze at night and during the day they are in compounds around 

which sug-pats are used to reduce the fly and rsquito problem. The 

most omnmon cattle breeds are shorthorned zebu, N'Borora, and Kouri. 

According to Mr. B. Wood, Chadian livestockmen do not utilize castration 
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of yaug ball for Szeoved rmat p=rcductn. In geral 59" of 

the cattle are ow, 150 bulls, 131 heIfers (1-3 yrs. old) wd l8 

calves. 

3.3 Meat Inspection 

There are two government owned abattoirs in Chad, one in N'Djamena 

and the other near Sarh. The choicest reat is exported and good peat 

is sold to local European residents and the lowIer (cheaper) grades 

are sold to the Chadians. 

Inspection is by sight; if organs or parts of the carcass are 

obviously diseased they are discarded and the carcass down-graded. 

No records are kept to know what percent of animals have obvious 

disease, i.e., infestation or infective tuberculosis Talnia, etc. 

Probably the majority of meat consumed in Chad is slaughtered in 

the villages without any supervision or concern for animal diseases. 

It is not the usual practice to use lungs or GI tract for food. And, 

fortunately, it is not the usual practice to consume mat uncooked, 

although cooking practices are extremly variable. 

3.4 Diseases of Animals Potentially Transmissible to Man in Chad 

Since there are no records of animal diseases in Chad, other than 

the ones for rabies vaccination programs in selected areas, the 

actual threat of animal disease to people in Chad is unknown. 

The list of zoonotic disease suspected of prevailing here is shown 

in Table 7. This is certainly not an exhaustive list 'and other zoo

noses may be present but it Wvuld require special surveillance efforts 

to document their presence and importance. 
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Table 7 

Lisat of An~Icu Diseases Potentiall Transmissibe to VMen Chid 

ivbarculosis
 
Brucellosis
 
XLtospirosis 
Anthrax
 
Trichir.os is 
0 Fever
 
Rabies
 
Idstoplasmosis
 

3.5 Discussion of Selected Diseases of Animals Transmissible to Man in 

3.5.1 	 Tuberculosis
 

Buck et al (1970) found with tuberculin testing of the population
 

in five villages inChad that positive cases varied fra 13-12%.
 

interestingly, the areas with more positives were in the areas %.rith
 

livestock. But these authors made no mention of sources of infection 

and did no culturing of sputa to identify mycobacteria species that
 

may have indicated source.
 

Since meat and milk are largely taken fran cattle in which the 

occurence of tuberculosis is unknown it is conceivable that Myobac

teriumbovis is a cause of human cases.
 

3.5.2 Brucellosis
 

Buck et al (1970) are the only authors known to this writer who 

considered the occurrence of brucellosis in people inChad. They found 

11 of 1609 sera tested positive, or 0.7%. Buck states "the geographic 

arrangement of the cases by household in the five coarmnities parallels 

the distribution of the number of domestic animals.......". 
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axak et at (1970) reporhd 27 of 15fl sera teeW with pools 

of leptospira antigen by the slide agglutination test were positive 

(1.81). Positives %erebelieved most can in areas Obere the 

practice of eating rat meat was most caoin. Altoxugh not an obvi

r.Lily irportant problem in Chad now it way be in the future if 

agricultural practioes change to m'anioc rice growing and farming. 

Leptospirosis occurs with various manifestations in dogs, cattle, 

pigs, sheep, goats and horses. Fatality in man is usually low, but 

can reach 20%. 

3.5.4 	 Anthrax 

It is nCd a sporadic disease in cattle and rost domestic animals. 

Transmission 	to man is:
 

1) by contaminating skin u:ounds with anthrax spores (cutaneous 
anthrax); 

2) by inhalation of spores from environment or animal hides 
(pulmonary anthrax); or 

3) by ingestion of uncooked reat (not milk) from animals infected 
with anthrax (intestinal anthrax). 

Fatality associated ith the cutanous form is up to 20%, pulmonary 

and intestinal forms are over 80% fatal. 

Control of anthrax in cattle and all domestic animals is possible 

by annual vaccination. The Sterne-spore vaccine (non-encapsulated, 

avirulent vaccine) is the preferred vaccine according to present stan

dards.
 

3.5.5 	 Trichinosis 

Trichina infection of people in Chad probably is not a major problem. 
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suck at ad (1970) Isted 1592 msw m faad 4.61 pwitiLw. .flisy 

felt that the Chad test usead for the era sur ws -wimorate aM 

mnW m=re false-positives were present than was relistic. Tridhna 

is tranwdttal to n'in prirarily fran pigs, both dorestic and wild 

and a nudber of rodents Aien meat is ixproperly cooked. Thus in ChM 

the true occurence of trichina is unon, but is possibly negligible 

due to the small aount of pork consumed. 

3.5.6 -fever 

This rickettsial disease is generally an inapparent infection of 

animals that is transmissible to man by the respiratory route, by 

ingestion of infected milk as well as by tick vectors (the latter is 

the only mode of transmission for other riclkettsiasis). Buck et al 

(1970), did a serosurvey of 1,459 sera from 5 villages in Chad and 

found 32 positives for 0-fever by corplemeant-fixation. They associated 

the positives with cairel caravans traveling in the Sahara. The 

occurrence of Q-fever in cattle ard sheep is unknwn but its presence 

in Chad in over 2% (32/1459) of persons tested warrants further study. 

Q-fever causes less than 1% fatalities in man, but it does result in 

chronic hepatitis and endocarditis.
 

3.5.7 Rabies 

Rabies is a viral infection that can be considered 100%fatal to 

man and animals. All warm blooded animals are susceptible. In Chad 

it undoubtedly exists in wild animals and attacks man and domestic 

animals including dogs. Consequently cattlenen and farmers are more 

at risk from rabies than the more urban dweller. Rabies has been con

sidered by other authors writing about Chad to be increasing. The 

following information taken from Dr; -elfand's report indicates that 

this may be correct:
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Uble I 

YeN.0 WM Deaft? s 

1966 1 h:c (fRMS S.G.2.] 

1967 1 Gelfan ( ) 

1968 1 Oefan ' ") 

1969 23 ( U) 

1970 16 U ( K) 

1971 13 ( *) 

1972 5 U ( ) 

-1973 25 " ( ) 

1974 28 U ( " ) 

1975 33 (" "" 

Rabies vaccination for dorrestic animals is available and effective 

as is vaccination and treatment for man. There is no evidence that 

any of these are generally available now to Chadians or their animals. 

3.5.8 Ilistoplasmosis 

The mycotic agent of histoplasimsis has been known. to occur in 

Africa since 1954 (Buck et al) (1970). There are two antigenically 

related species in soils of Chad, H. capsulatem and H. dubosir. The 

latter is now considered as variant of H. capsulatem and the cause of 

African histoplasmsis. Clinically it causes subacute granulmata of 

the skin and bone and is most conmwn in males 10-20 years of age. Its 

prevalence, reservois, mode of transmission and incubation period vre" 

bnknown. 

Buck found that in Southern Chad, (Bourn Khebir), 38%of 352 pecple 

were skin-test positive. Approximately one-half of the positives had 

pulmaiary lesions detected and chest roentgengrams. 
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it MFPOMs Ohat r a oaLi~o Izwestigaticn ath1'stx1mq*3 

is need In Chad. 

3.6 	 Other Anirml Diseases Transmissible to Man Occ-ring Sporadically or 
in Cy 1c 0-,ea . S 

3.6.1 	 Lxuing-ill 

Is a tick-borne encephalcmyelitis of sheep, deer and man. This 

is a virus infection of the central nervous system causing fever, 

malaise and impaired locomotion. Man acquires it fra, ticks or by 

consuming milk fran infected animals and can develop a nofatal mrnin

goencephalitis. Vaccine is available and apparently confers good 

immanity. 

3.6.2 	 Rift Valley Fever 

Is an influenza like disease in ran, not fatal. Primarily it is 

an acute viral disease of sheep, cattle and goats. Pbrtality it is 

high in lab-s (30%) and caw (20%). It is mosquito-transmitted in 

most cases, but transmission to farmers by contact vrith infected tissue 

occuris possible. It is widely distributed in Africa but its actual 

rence in Chad is unknown. 

3.6.3 	 Toxopla,-osis 

A protozoan infection caused by -oxoplasma gonii, of cattle, 

sheep, swine and many other animals. In man it causes mainly inap

parent infections except when primary infection occurs during pregnancy 

which may lead to abortion or to congenital analies of the newborn 

(mainly CNS disturbances). Since toxoplammsis has a orld-idde 

distribution and its occurrence in Chad is unreported, it needs epi-. 

dentologic investigation. 
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3.6.4 Jtrmm 

This is an ly prtantdisease In Chad. ebmm 

1969 mW 1975 there were 3,642 cases reported nationwide and the 

fatality rate is fran 30-501. Tetanus spores cccur in all soils 

contminated with feces, of horses, cattle and sheep and perhaps sa, 

wild animals. It is now a particular problem of the newborn infant 

due to irproper cleaning of the ubilical cord at delivery. Imami

zation of people is a more effective ineans of control than are 

imunization programs for aninals. Use of toxoid and antitxoids in 

animals is reserved for post-trauratic and post-surgical prophylatics. 

Table 9 

3.7 iUst of Other Animal Diseases Possibly Tranissible to Mn as 
Oc-cupational Hazards inChad
 

Disease.. Reservoir Tran-nission Nature of human infec
(Vector) tion 

3.7.1 	 Anbovinrses
 

fever & rash
Chikungunya monkeys Aedes 


Sindbis birds Culex fever & rash
 

O'rN~ong Nyong unknwn Ano pheles Fever & rash
 

Aedes 	 fever, rash, hemorrhagic
Dengue monkey? 

fever conplications 

fever
Nesselstron nonkey Ades 

West Nile birds Ades fever, myocarditis 
Yellw fever monkey llaeargogus; hemorrhagic fever 

Ades
 

Bunganwere mnkey,birds Ades fever & rash
 
rodents 

mosquito fever & headache
Germiston cattle 


tick 	 feverCoingo fever cattle 

feverNairobi sheep sheep, rodents tick 

disease 
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3.7.2 	 Ohw Virum~s 

Necastle 

Orf 

Psitt=cosis 

3.7.3 	 Rickettsiae 

African tick 
fever 

3.7.4 	 Bacteria 

Fsysipeloid 

Glanders 

Plague 

3.7.5 	 Fung 

Actinacycosis 

Trichophytosis 

3.7.6 	 Parasites 

Hydatidosis 

4. 	 MALRIA 

4.1 	 Findings
 

What 

cattle 

chikens 

sheep, goat 

parrots, 
pigeons 

rodents, 
cog
 

swine, fowl, 
fish
 

hors& 	 rules 

wild rodents 

most dorrestic 
animalsi esp. 
cattle 

dogs, cats, 
cattle, rodents 

cattle, sheep 
smrine, rodents 

direct con-
tact 

direct con-
tact 

direct con-
tact 

respiratory 

tick 

direct contact 

direct contact 
fcmites, man-man 

uza huio 

ccnJunctivitis 

cutanous lesion 

poeumonia 

fever &rash 

cutaneous lesion 

TB-like, fatal 
(rare today) 

fleas (pneumonic, bubonic, septacemic 
ron-rian 

contact 

direct contact 

direct contact 
infestion 

pneumonic 

granulomas of jaw 
thorax, abdomen 

ring6xorm 

variable 

is known about the malaria situation in Chad has 

already been reported elsewhere. Burkhuus (1976) has wade a very 

good review and presentation of facts that he obtained frm authors 
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Mdi " uck (1970) , wktag (1969) # C an Humos (1971) and 

moea ad YAros (1973). 7he nrermus Pm of the umeLcal 

cnter, hospitals, disjrnsades and the Service des Grandes mi" 

in Tamdjile &d ~io-,cbbi Prefccture3 are thoroughly presented by 

niuamvkuko (1974 and 1976). 

T.h- fcur irrigated rice projects under assessrent are located in 

Tandjile and Mayo-Kebi prefectures. Both of these prefectures lie 

within a zone extending from the 500 nm. isohyet south to the 1200 ztrn 

isohyet within which Watson (1969) considers malaria to be hyper-endemic, 

except in the Logone River flood plains where he considers malaria to 

be reso-endemic. All four of the projects are situated in the Logone 

River flood plains and %.uldtherefore be considered to be -.reso

endemic by Watson's sLandards. Unless the periodical floodings that 

occur annual ly have currents strong enough to flush the anopheline 

breeding sites in the villages and sorrounding areas, this should not 

be the case as the villages visited during this hot period have the signs 

of being highly malarious areas. 

Tr-_ fact that malaria is the rost important disease of public 

health significance in Chad is evident even when one analyses the in

conplebt! and unreliable annual health statistics reports for 1974 and 

1975 prepared by the Bureau of Health Statistics. Malaria data is 

presented in Tables 10, 11, and 12. 

-41



Year Notified Cases 

1969 125,498 

1970 127,487 

1971 148,740 

1972 142,506 

Year Jan. 

1974 10,292 

1975 12,476 

Aug. 

.1974 13,753 

1975 14,078 

Total: 

1974: 132,815 

1975: 153,646 

Table 10 - TOTAL NU.ER F,7YrIFLED Z-QARIA CASES 
AM) 1;EATHS IN CHAD FOR 1969-1967 
(Bureau de Statistiques Saiitaires) 

Deaths 

163 

110 

288 

81 

Year 

1973 

1974 

1975 

1976 

Notified Cases 

121,776 

132,815 

153,646 

Not available 
May 1977 

Deaths 

433 

247 

354 

Table 11- TOTAL NUZMER OF MAIARIA "CASFS IFEPORTED 

FOR CHAD IN 1974  1975 (Est.Pop. 4,4000,000)
(uau M-Statistiques Sanitaires) 

Feb. March April May 

9,505 11,746 7,925 8,672 

9,359 11,224 10,700 12,225 

June 

10,881 

11,938 

July 

9,054 

9,327 

Sept 

13,566 

13,490 

Oct. 

13,838 

18,219 

Nov. 

12,036 

17,092 

"Dec. 

11,547 

13,457 



Table 12 - Incidence of VAaria for Tandjile and Mayo-KebbL 

PREFECTURES 

(Est. Pop. Tandjile: 287,000, Mayo-Kebbi : 592,000) 

(Bureau de Statistiques SanLtaires) 

Tandjilt 

Year. Jan. Feb. Mar. Aril June July 

1974 C D C D C D C D C D C D C D 

1974 753 - 315 - 1149 - 717 8 796 - 1137 8 357

1975 870 2 239 2 863 6 768 2 1182 5 1434 6 1212 8 

*1976 867 - 1358 - 1565 - 1342 - 1120 - 841 - 839 -

Dec. Totals
Year. Aug Sept. Oct. Nov. 


C D C D
C D C D C 	D C D 


3 1365 5 417 4 10,858 45
1974 1678 - 1320 6 854 


- 12,921 63
1975 1423 11 1493 - 1395 8 1377 13 659 


- 1941 - 2056 - 3030 - 17,715 ?
*1976 1364 - 1392 


* Data for 1976 obtained from Lai Medical Center 

Mayo-Kebbi
 

Year Jan. Feb. Mar. April June u
 

C D C D C D C D C D
C D C D 

- 1306 - 684 - 1828 3 1505 2 723 - 2195
1974 1266 


6 2497 4 1343 2
1975 2580 3 2580 1 1212 - 1381 4 2621 
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Year tuM. Sept. Oct. Nov. Dec. Total. 

C D C D C D C D C D C D 

1974 2268 2 3628 6 3213 6 1864 1 3369 5 23,849 20 

1975 3522 3 1980 4 2636 9 3467 11 3188 5 28,618 52 

C : Clinical Cases
 

D': Reports Deaths
 

Only a small portion of the sick population lives close enough
 

to %,dk t6 the existing health institution. Most reported cases of malaria
 

are clinical diagnosed as many health units do 
not have micro-.
 

Some health
 
scopes or they have microscopes that are damaged. 


authorities such as S.G.E. doctors, realize that malaria 
is
 

areas but there is not
 their main health problem in the rural 


for all the other serious
 enough time or funds to adequately care 


disease problems in the country.
 

(1976) also points out that the reporting from a health
Barkhnus 


so poor and irregular that it in no way can
institutions is 


indicate the present disease situation in Chad. A typical indi

cation of this problem surfaced while working with data obtained
 

from the Lai Medical Center.
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The Lai Annual Report for 1976 (Rapport Techniaque de la Bous-

Prefecture Sanitaire et du Centre Medical de Lai) gives the
 

following distribution of notified malaria cases for that year.
 

Cases Deaths 

o to 1 yr. M F Totals M F Totals 

o to 1 yr. 890 403 1273 7 5 12 

I to 5 yrs. 704 ;690 1394 5 6 11 

5 to 15 yrs.3000 2554 5554 2 1 3 

Adults 4116 535 4651 1 3 4 

Totals 8710 4182 '12892 15 .15 "30 

There was no statement incorporated into the report to indicate
 

that these cases were clinically diagnosed and/or laboratory
 

confirmed.
 

There is an annual report for 1976 prepared by the same medical center 

with the following break-down for reporting malaria cases which differs from 

that given above. 
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Infants 8,241 cases
 

Adults 9,467 cases
 

Total 17,708 cases with 30 deaths
 

The discrepancies in these two reports leemed it necessary to
 

cross-check the monthly reports.
 

The following monthly and annual total were obtained for 1976.
 

Month Infants Children Adults Totals
 

January 224 404 339 867
 

February 292 448 618 1358
 

March 834 731 1565
 

April 686 656 1342.
 

May 597 523 1120
 

June 362 479 841
 

July 361 478 839
 

AUgust 654 710 1364
 

September 606 786 1392
 

October 1026 915 1941
 

November 571 1151 2056
 

December 2029 1001 3030
 

TOTALS 850 8478 8387 17715
 



The figures obtained from the monthly reports shoud provide tbe 

data for the annual report but that was not the case.correct 

ONe wonders why the figures above were not submitted in the
 

annual reports rather than in two different sets of figures. 

The laboratory technicians at the Medical Center exa ined a
 

total of 18,309 blood slides during 1976. A total of 13,660
 

plasmodlium and 435 filaria cases were laboratory diagnosed.
 

P. falsiporum predominated. There were no trypanosome cases
 

reported.
 

Monthly Malaria parasite rates for the Lai Medical Center 1976 

January - 63.8% July - 75% 

February - 65.2 August - 82.6 

March - 78.3 September - 76.7 

April - 77.7 October - 76.9 

May - 73.8 November - 79.8 

June - 63.3 December - 73.8 
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462 	c -, - erea Project. 

"Ads lrr4pted rice project Is located in the flood plains or SategLd-Dftvsa, 

on the right bank (east) or the Jozone River, about 20 kilometers nmth or 

the city or Lai. The plan is to irrigate ard &ro rice over a surface area of 

Funds ave made available through two loans, World5,700 hectares (14,079 acres). 

Ear-% Psd the African Development fRank. The project is under the control of 

-O.M.V.S.D. with its headquarters in N"Djamena and is advised by two firms. 1. 

'Carlo Lotti for water irrigation and SA'EC for rice cutlure. Mr. Rob-Mba is 

the Director of O.M.V.S.D. and MLr. Iorain is the Chief Technical Advisor. We 

We oonfekreddid not have the opportunity to meet with these two gentlemen. 

with Mr. .avandy,* SAOEC representative, and four Italian technicians at 

the Carlo Lotti fir. 

to prolong the period of flowing withoutThe object of this project is 

They now constructing a canal 7,800Increasing the flooded surface area. are 

(11.8 miles) long and 20 meters (65 feet) wide. The canal will obtainmeters 

towrater directly by gravitation from the Logone River which will permit them 

one of 2,500 hectares (6,175 acres)irrigate two sections for rice growing, 

and the other 3,200 hectares (7,904 acres). Towards the end of the canal and the 

series of dikes will create a large reservoir ofti.wo rice groing sections, a 

vater which wrill permit the accumulation of water reserves for part of the dry 

and regulate the water distribution during the period of maximum flooding.season 

the 	period of maximum flooding WiLl oe Irom
According to Mr. Savandy, 

20 with the peak being reached in mid-September and that
August 15 to October 

only one crop of rice will be grovm each year. The flood water of the Logone 

season and floods the entire areaRiver overflows the banks of the river every 

area. The villages in the area are virtually islandssUrTounding the project 

during the rainy season and there is no means of c mucations between the 

or walking in hip-deep uster. There will be some means 
villages except by canal 
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or cam catcgr by veheles 1n the VoJect am a a road l beie built alas 

the right bu* (south) of the canal. 

At the end or the rainy season, the water staToundirg the project area 

and vIllages will be drained off by one of the tributaries of the Ba-IlU River 

about 15 kilometers northoE nxessia and the area dries up fast. The Im

pv'xod v:ater in the project reservioir will be used to exttrrl the rice &row-

Irg period for another month or so Into November-December then the rice dll be 

harvested. There vwll be no :ater in the canals or reservoir during the dry 

season as there are no pumps to force water from the river into the main canal. 

Fertilizers will be applied to the rice fields twice during the gowinr season. 

A derivative of HCH will be the insecticide used against rice plant pests 

periodically and this uill. be applied by the field workers who will be given 

px.-ps and materials in addition to some training. Tons of fish were caug.ht in 

the flooded area last year so the local people do not like to use insecticides as 
they realize that these can kill the fish. Aerial spraying of residual chemicals 

should not be considered as a means of controlling snails and anopheline larval
 

in this area.
 

Eventually .a.small.canal at Boumo, 12 kilcmet.ers north of the.main project, 

will bring water from the Logone River to a 200 hectares (444 acres) experi

mental rice station farm where the rice seed plants will be growm. At present, 

there is a small rice field bordered by the river and the main road just north 

of the towm of Sategui where we were unable to find anopheline larval or snails. 

There is a verbal agreenent between the Ministry of Public Health 

and O.M.V.S.D. to improve the health serv-ices for the workers at dispensarils in 

Bowo and Sategui. 

In addition to this irrigatlof project, the O.M.V.S.D. Is building resi-. 

dential hcnes for the technical and administrative staffs, warehouse for the 
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storage of rime ad Mizg future Plans to xItm the rime fielft mautmA 

tU'.ax ALa 3980 in the target dabe to coxrplebe the project utddh ill 

ost app0dantely US $25 million. 

The poulaticn for the project area for 1977 is approximately 9,550 with 

an annual grm-th of 2%. The people live in round or rectangular huts made of 

dry -.W bricks with thatched roofs. The villages are situated on elevated 

areas because of the flooding conditions. Thee are 7 principal villages ranging 

in population frau 100 to 1,000. 

'The most irmportant of those villages is Deressia, which we had the opportunity 

to visit during this extremely hot and dry period of the year. There were no 

anozheline breeding sites in this village except the practically dry wells located 

throughout the village. The one good, ceent constructed well had sufficient 

urater and a drainage gutter that led to a pig wallow. The only pools of water 

in the area were located at Djogdo village, 15 kilomters north of Deressia
 

and at the village of Mande, 5 kilomters north of Sategui. 

The villages visited had many dry borraz pits of different sizes which are
 

ideal breeding sites for A. ganbiac and A. funestus A*nen they are filled with
 

rather sall with many openings bet.een the mud brickswater. The huts are 

all. These
and larger openings where the thatch roof sets on the mud brick 

huts u.nould be extremely difficult to spray with residual insecticides. Filling 

the villages would require a good health educationthe numerous borraa: pits in 

program.
 

The village chiefs in Deressia and Djogdo with ihcm we talked, through an 

is a serious disease problem in the area.interpreter, both realized that malaria 

Rmn asked to naie their major illness in their villages the Deressia chief 

whereas the Djogdo chief named meningitis,n&red diarrhea, chicken pox and malaria, 

-50



dianhs ad fW in all aJe grou. Mr. Savamy 3abWr.10q t. that that* 

ws a svr epidwdc of wmingtis in the village durn the =nth of 

V.'arh 1977 and that thee ware many cases of nalaria during the rainy seam 

oE 1976. and for a few ronths after Mrch. 

"A..'Servicades Crandes "Ldemies"last visited Deressia to conduct case 

destestion and treat-ent of diseases in January 1976. It does not visit the 

village of Djogdo. 

It is very doubtful that the .inpoundient of water in the project reservoir 

to irrigate rice fields in a surrounding flodded area during the rainy season
 

and for a few weds into the new dry season will have any adverse effects on 

the health of the people in the project area. The Medical Research Council 

(IR) of Great Britain had recently had a tem of three entatologists conducting
 

studies of the ipact of irrigation projects on A. garcbiae populations. Thne 

Z.?ZR group feel that the contribution of the rice project was negligible com

pared with the general A. gawbiae population of the surrounding area. This 

w:ould generally hold true for the several rice projects being developed in the 

Logone River flood plains. 
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4.3 Techad Conidratians for Various Self-Wlp NMfwf 

4.3.1 o aurc uction 

This method of using ditching, drain"e and filling to cntrol 

&-pheline larvae is too sophisticated to be useful in villages but 

it could be helpful in and around urban areas where the %okcould 

be properly plazLned, inpemnted and supervised. 

4.3.2 Larviciding 

This method mould not be economical during the rainy season.
 

In the dry season larvicides for A. ,ambiae control may be useful.
 

4.3.3 	 Adulticides, Residual Spray 

In spite of the effectiveness of residual insecticides against 

A. garrbiae, this rethod is not suitable as a self-help anti-malaria 

measure for villagers in Chad. Tre yearly per capita cost, using an 

insecticide such as Fenotrothion, would be approximately U.S. $4.00. 

Additional research on Anophelis garbiae is needed, including the 

perplexing question of where the -pecies passes the dry season, 

particularly in the miore arid portion of its range. 

In the southern part of Chad, iralaria is described as being 

"stable". That is, it is characterized by high infant and child mor

tality, high levels of immunity beginning in late childhood, and 

with little obvious adult disease. This is not particularly the 

case in the Sategui-Deressia area as the adults appear to suffer 

frmcr fever and chills. It is extremely difficult to truly assess 

the Impact of 	the disease in adults. Further research is needed. 

4.3.4 Personal Protection 
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4.3.4.1 Ifueden 

'hi wcul-A restzit the mvvmmmt of air in the buts of znwa2 

pp~l &O e used to having free spc between the roof and walls.' 

p clr re cokng is dom n the huts. 

4.3.4.2 	 Repellents 

These are too expensive for consideration in Chadian villages. 

4.3.4.3 Bed-nets
 

This is one of the best possibilities of self-help, particularly 

an the basis of free distribution to the villaqers. 

4.3.4.4 Adulticiding 

Space grazing, using inexpensive "flit guns" and pyrenthm= 

solutions might be effective, if practiced every night and morning. 

According to 1975 estimates, it would cost approximately U.S. $7.67 

per hut per year %ich is also too expensive for Chad. Pyrethrum 

is produced 	in Kenya. 

4.3.4.5 Distribution of hrugs 

This method has the attraction of simplicity and could be con

ducted at the village level with little or no imedical supervision. 

Mass drug distribution schenes have been attempted with very mixed 

success. These have involved distribution of Choroquine to school 

children and 	pregnant women. In Cameroon, Senegal and Madagascar 

difficulties 	were encountered in the distribution of the drugs and 

in supervision. Also the coverage was not satisfactory. The cost 

is approximately U.S. $80 per person per year. There is some concern 

that the routine use of prophylatic drugs in the population.may 

interfere with the development of ixrmity. 
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kcmt ! in the zmanh f v.l png a %ccine aplwst the 

On effective
M sariaM pazaitq I.%amunragfr but the ProSpects Of P=oduiMi 

me isray be fifteen to twenty years beoe 
vaccne sooi are di-m and it 

5. Schistosawlasis
 

5.1 	 ScstC1aU-ais in Southern Chad 

Schistosomiasis is wefl established in Chad altheugh the disease is not 

south. Prevalenc figures

venly distributed throuout the geographi 


Health (which must be approached
..
released by the Ministry of 


with ctide&able caUtion considering the non-uniform, au oter'nazquaae,
 

rethods of collection)indicate that urinary schistoaiiiasis due to Schistosara 

mae-ratobiutm ray represent the fourth or fifth mst prevalent infectious 

disease in Chad. 

was unequal 	in six southern prefectures of the republic,Prevalence 

7% each of the 
with Tandjile and Chari-Baguirmi contributing approximatelY 

reported during the five-year period 1970-74 (Table
total nirber of cases 

figures probably reflect the relatively underpopulated
11). Such ld 

status of these two prefectures but npay also reflect the effect of dry 

mre than half of all 
tal conditions on transmission patterns.envron 


cases in th. southern prefectures wre reported from the 
rost heavily
 

(25%) and 1-byen-Chari (27.2%).
populated prefectures of Mayo-ebbi 

formerly assigns an uLn'rtantroleSchistosmiasis haemotabia was 

any tables as a cause of significant mrbidity, and did not f gure in 

In recent years, the role of schistoscre eggs in causing
of rortality.. 


severe bladder lesions, pubnary artexitis and corpulmonale, and even
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*able 11. Distribution of urinary schistosomiasis in Southern Chad 1970-1974 (data adaptad fzm
 

Xasumbuko, 1976).
 

Prefecture 1970 1971 1972 1973 1974 S-year Total
 
No. No. % No. No. No. I No. I
 

Logone Occidental 1,883 26.8 2,740 19.7 2,009 14.3 2,415 16.2 1,487 11.0 10,534 16.6
 

Logone Oriental 2,313 32.9 2,053 14.7 2,360 16.8 1,729 11.6 1,229 9.1 9,684 15.3
 

Tadjile 586 8.4 856 6.1 1,074 7.7 692 4.6 1,586 11.7 4,794 7.6
 

Chari-Bajuirmi 813 11.6 871 6.2 1,074 7.7 939 6.3 1,024 7.6 4,721 7.4
 

Moyen-Chari 1,311 18.7 3,874 27.8 3,699 26.4 4,891 32.7 3,507 25.9 17,282 27.2
 i
 

Mayo-Kebbi 115 1.6 3,557 25.5 3,084 27.1 4,283 28.6 4,688 34.7 *16,447 25.9
 

TOTAL 7,021 100.0 13,951 100.0 14,020 100.0 13,521 100.0 13,521 100.0 63,462 100.0
 

The total figur for Mayo-Kebbi would be 16,332 for the 4-year period 1971-1974, excluding the
 

apparently inadequate reporting for 1970 from this prefecture; relative percentages in the six
 

southern prefectures would remain largely unchanged.
 



-wwwoE the blae , has been aipbasizd. If victim AM mt

cweidn about a little blood In the urine and do not often seek 

medical help for this conAition, it reains nevertheless, a matter 

of crave concern for the epidemiologist and the public health officer. 

In Lai, a survey conducted by Dr. Savin at the prinary school showed 

that 349 of 1,595 students (21.93) were infected iith S. haematdibim, 

and that the school authorities were concerned about the elevated 

rate of school absenteeism due to this parasite. (Table 12) 

Intestinal schistosomiasis due to Schistoscra nansoni poses less 

of a threat for southern Chad. Except for the prefecture of Moyen-

Chari, where extrerely high prevalence rates are reported (19.7% of 

the total cases from six southern prefectures), the picture is one of 

low prevalence and incidence. (Table 13) 

Table 12. Urinary schistosomiasis in 1,595 individuals of tie 

Primaxy School of Lai, in 1974 (data adapted from Dr. Savin, reported 

by MasuTbuko, 1976). 

PAge Number examined Number positive Percentage 

6- 8 511 97 19.0 

9 - 11 437 88 20.1 

12 - 14 1178 16 24i.3
 

15 - 59 169 48 28.4 

DIrAL 1,595 349 21.9 
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(data adapted from Hesmbuko, 176)
Table 13. intestional.schistosomiasis in Southern Chad, 1970-1974 


1973 1974 5-year Total
1970 1971 1972
Prefecture 

%N. No. No. % No. I
No. % No. 


Logone Occidental 582 35.1 1,312 35.2 961 28.8 1,677 46.1 1,559 45.6 6,091 38.6 

Logone Oriental 496 29.9 1,039 27.9 796 23.9 571 15.7 559 16.4 3,461 21.9 

Tandlile 146 8.8 350 9.4 278 8.3 302 8.3 247 7.2 1,323 8.4 

Chari-naguirmi 34 2.1 72 1.9 , 85 2.6 38 1.0 56 1.6 285 1.8 

Moyen-Chari 389 23.5 850 22.8 509" 15.3 659 18.1 694 20.3 3,101 19.7 

Mayo-Kebbi 10 0.6 105 2.8 702 21.1 395 10.8 304 8.9 1,516 9.6 I 

TOTAL 1,657 100.0 3,728 100.0 3,331 100.0 3,642 100.0 3,419 100.0 5,777 100.0
 

The precentago of 9.6 for Mayo-Rebbi remains unchanged if the undependable figures for 1970 are
* 


omitted from the calculations.
 



s.2 	 site visit - SM"M!L-.ssiS Project 

Satecg.;t is 12 I= rrthof PCV John fac's ho s, on th main red. 

We visited the experiventea rice plots just north of the tom bf the 

'o..-ing of .ay 19. rst of the rice varieties -er fully grown and soae 

apoeared to be mature. Water is fed into the plot by pump from the 

Logone River. The fields are to be kept full of water all year long. 

The water contained many toad tadpoles, scire toadlets, saw srall 

larvivorous fish (deliberately introduced to control mosquito larvae?), 

but no snails of any kind! In many places the surface of the Water 

bore an oily slick, sugestive of the chemical carrier for 0"e-pesticide. 

In one paddy the water was literally covered with dead mosquito adults 

and larvae plus pupal and larval skins. ih -water surface in this 

paddy vas a mass of insect debris. 

The only explanation we could adduce for the absence of snails, 

apart from the obvious one that they had been discouraged somehow by 

-as thatwhatever pesticides had been applied to control rice pests, 

the ponds ,,ere only recently established (about 3 months old) with 

no snails had yetwater taken directly from the Logone River; thus, 

is the dry season and therehad a chance to be introduced because it 

are no puhrnate snails around. It is true that pulmnates are not 

found in the Logone River, but other snails, particularly the large 

operculates such as Bellamya and Pila, might have appeared in the paddy 

It Would be interesting and informativefields but were not found. 

to explore these experimental fields at the end of the next rainy 

season, say, in October or November of 1977, to check again on the 

and Fawnate snails in jarticular.
presence of 	snails of any kind 
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p=~ Satagu w dram to Deresslag passirg th* WMml I vllas 

of MHawd, Dila and maskena, as vmf as isolated gzotus of huts. At 

this time of year, May-jme, just in edvance of the annual rains, the 

area is totally dry. No wate- was evident in the fields. A large 

pond at Mande, used to water livestock and also to support the manu

facture of mad bricks (poto-poto), was devoid of any vegetation. 

This was the only sizeable body of water seen on the road between 

Sategui and Deressia. It was evidently not a conducive location for 

snails. 

At Deressia we spoke with the Chief de Canton who informed us of 

the presence of two large "marigots" or ponds to the north near the 

village of Djogdo. We visited these tWo ponds which proved to be 

extensions of the Ba-Illi River, isolated from the mainstream by 

drying. They were much visited by people and cattle, were heavily 

contaminated with cattle manure, supported flourishing colonies of 

uck-loving water lilies (Nyrnphea), and yielded only operculate snails. 

No pulwonate snails were found. 

Returning to Deressia, we had another chat with the Chief de 

Canton uto told us that snails appear in the surrounding Waters only 

after the first rains which soften up the soil. He thought that saoe 

of the snails spend the dry season aestivating deep in the mud. If 

it is true that aestivation is an intrinsic life cycle requirement, 

the absence of any pu]monates in the Djogdo niarigots in May might be 

more easily explained. 

Snils of Southern Chad 

During May, 1977, no pulwonate snails were found, dead or alive, 

in the areas of Southern Chad visited by the Assessment Team (Lai and 
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* -. JIPW~b at~~ter cletnswere visited aitkau* theme 

were very few of these. Likely snail sites %wealmost absent, as 

was most of the surface water except that in the main rivers. These 

findings agreed with those of degrent in February, 1976. 

However, schistosaniasis is being transmitted in Southern Chad, 

as proved by prevalence figures (see above chart). The snails, then 

are seasonal absent during dry season and repopulating the rgion 

where and when they can after the advent of the rains. 

At present, there can only be speculation about the species in

volved. Vesical Schistosomiasis is transmitted by species of Bulinus. 

Species reported from Chad are listed in Table 14. Buck et al, 1970, 

found B. rohlfsi and B. jousseaurrei in the Petit M'andoul at Ouarai, 

in the dry season of 1967 (February through May). This is a sluggish 

river draining a smampy area that, according to these authors, is never 

quite dry even during the height of the dry season. WHO (1966) and 

Leveque (1967) also reported B. rohlfsi as a probable vector in Chad, 

in the vicinity of Lake Chad. In the flood plain at Lai, Degreront 

speculated that B. rohlfsi or B. glozosus Nuld prove, upon further 

study during wetter times of the year, to be the transmitting agent. 

Since B. globosus has not been reported by others from Chad, it is in-. 

dicated that the species B. jousseami-ei, uhich closely resembles globosus 

and is in the same subgenus Physopsis, may be involved. 

Strong emphasis must be placed on adequate field studies of these 

snails before any decision can be rade about their vector roles. This 

means getting a trained snail biologist into the area when water is abundant 

and there is a possibility of fizding snails. 
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TABLE l. Bulinine pulmonates (vectors of Schistosoma baematobjum)
 

reported for Chad
 

(1) (2) (3) 
WHO Leveque Buck et al. De remont 
(1966) (1967) (1970) M96)
 

Bulinus (Bulinus)
 

0
Truncatus + 0 0 


+ (4)
B. (B.) t. rohlfsi + + + 

0 + (4)B. (Physopsis) globosus 0 0 


B. (Ph.) jousseaumei + + + 0 

+B. (Pyrgophysa) forskalii + + 0 


B._ (Pyr.) Senegalensis + (5) 0 0 0
 

(1) Only in Lake Chad and immediate vicinity.
 

(2) Only in the Petit Mandoul River at Ouarai (Prefecture of Moyen Chari)
 

(3) At Lai, the Sategui-Deressia flood plain.
 

(4) Presence inferred, specimens not found.
 

(5) Report based on a single specimen collected in the lake at Moussoro.
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Studies am needed on (1) species present, (2) their preferred hbitats 

'rman 	 (3) their poPujticthe same frm year to year,ar.d et-er these 

dynamics, i.e., numbers achieved and generation tines in connection with 

anual water cycles, (4) the rate of natural infection if any and whether this 
can be obsered L- the field, (5) infections to deronstxate in-aer.-.tal 

Such studies 	will require observations duringtrinsic suitability as vectors. 


the wttest parts of at least Um successive years in Lai. Degremnt (1976)
 

of the opinion that the snails appeared in sufficient numbers either at thewas 

e.d of the rainy season when water begins to recede or at the beginning of the 

rainy season 	14ith nur.bers.'gradually. b.ilding up to a level capable of supporting 

transmission 	by the beginning of the dry season. The latter picture sees 

rore'likely. Eridently the snail populations are largely destroyed by annual 

drought in the flood plain, possibly with a few individuals 'hich happen 

to be protected by drying Mud surviving to provide breeding stock for the 

reported for Bulinus trwncatus in
following year. An analogous situation is 

the Nile Delta of Egypt, during periods of irrigation canal closure. If 

this proves 	to be the case, studies will be needed on the generation time of. 

these snails 	under natural conditions. Large populations of snails are 

needed to provide effective transmission of schistosoitiasis, and such populations 

do not build 	up to numbers to develop tlheir infections overnight. 

Bulinus forskalli seems to offer a special case. In the opinion of I,.Ho, 

dismisses it as un
it is not a transmitter in nature, and Degremont (1976) 


the only species of mollusk that he
wasunrthy of consideration although it 

forskalli seems to 
actually found in any water collections during his visit. B. 


rigorous conditions than somTe of the other
 
be capable 	of surviving under wore 

In the area of N'Djamana and Bol, it has been found in surprisinglybulinines. 

-62



laze nud1ers at times when other species of Bulinus are rare or absent. 1. 

forskali has been "fected experimentally with S. haeeobium in Liberia and 

has been found naturally infected in Ghana. Its. possible role as a vector 

should certainly be explored both experimentally and in the field in Chad, 

using Chadian stra-n- of schistoscmie. lzshould not be dismissed as a snail 

of no nndical importance. 

Intestinal schistosomiasis due to Schistosoma rransoni occurs in Chad but 

achieves firportance only in the southernimost part of the country bordering the 

Central African Epire (Buck et-al., 1970). The prevalence rate in the Lai 

region ljould appear to be lorw and is less than 2% of the total cases reported 

from Southern Chad in the period 1970-1974 (see Table 13). This fact raises the 

question of why the disease is so limited. The answer undoubtedly has something 

to do with the number and/or distribution of the transmitting Biomphalakia 

snails. The Chadian vector of S. mnsoni is reported to be either B. pfeifferi 

or B. alexandrian wonsoni or both. (Buck e- al., 1970). leveque (1967) 

reported B. pfeifferi and B. sudanica from eastern Lake Chad. Little is 

kn.-n of the requirements of these pond snails in southern, dry Chad. This 

fate during the dry season is unknan and they are thought to be less 'resistant 

to annual dessication, (in Egypt for exairple), than Bulinus. Thus there is 

still something to learn about these vector snails although their relative 

iportance may be less than that of Bulinus. 

.5.4 Control of Schistoscmiasis at Sateui-Deressia. 

Degrezwnt, (1976), points out that recoa.en.dations regarding control of 

any form of schistosomiasis in the Sategui-Deressia flood control perireter 

must await completion of studies on the aquatic ecology of the snails. Ile 

also notes that the present advanced status of the project is- unlikely to 
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pumit modifications of any soft in the name of disease oontrol. 

le mentions the possibility of aerial spraying of molluscicice Oom) 

but adds that the ecological consequences of such an activity would be clis

astrous. 

Traditionally, schistoscniasis control has been approached at four points, 

each representing an effort to break the life cycle of the parasite at one 

point. In suvrary, (1) g can be erployed to kill or sterilize worms to 

prevent eggs from entering the environment, (2) waste disposal prevents 

hatching of miracidia and or their reaching suitable snail hosts, (3) mollu

scicides kill the vector snails and prevent development of cercariae, and (4) 

health education teaches people to avoid waters containing cercariae. 

Each of these points can be considered in the light of what has been seen 

or predicted on the Sategui-Deressia flood plain. 

5.4.1 Drugs. It is the job of clinical medicine to isolate infected individuals 

and treat them. The drug na used for treating haematobium infection is 

cures can be effected in. infectionsniridazole (Anbilhar, of CIBA) and good 

of relatively short duration where the liver retains its functional capacity 

to detoxify. Ambilhar should be stocked by the nedical center at Lai and by 

planned for Sategui and Boumo. (Ambilhar isthe dispensaries that are now 

also scaetims used for mansoni infections but it is not reccxTended in 

adults because of bad side effects).chronic cases in 

aste disposal. This problem has no obvious solution at Sategui-Deressia. 

It is hard to
Latrines becom'e open wells during'the height of the flooding. 

of hisimagine the circumstance that wuld ikpel a local resident to go out 

way to find a latrine for purposes of urination. During the dry season, the 

nroblem takes care of itself, parasite eggs succumb OM deposited On dy, 
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1qpactant than hw-tblam In this puzt of Chad, smitaxy tw" dig

ralmst b achieved if the cycle is to be brdam at this plnt. 

During the d-y 	season, feces deposited on dry ground quidly develop 

an internal twrerature that kills schistoscne eggs (mature eggs 

survive less than 24 hours at 22 C and are said to last aboxut 1-2 

days under the usual warm tropical tarperatures with the diurnal 

variation taken into account). 

hft Omki. MR 	the cm Of mrOnI Infection imisib 

5.4.3 Vollusciciding 

Available rolluscicides are applied in amount which kill most 

large life forms indiscriminately, including fish. This is clearly 

and unacceptable price to pay in rost regions of Chad where fish 

provide such a large proportion of ingested animal protein. 

5.4.4 	 Health Education 

Teaching people about the dangers of cercaria infested waters 

should not be omitted, however, the benefits. of education Li an area 

so devoid of practical response may escape the locals. During the 

height of the year, when water covers the entire flood plain up to A 

depth of 10 or 20 cm, only the villagers on the highest rises escape 

having to get their feet wet as they move about their daily business, 

Yet, the pirogue often cannot be'used as the draft is apt to be too 

great. It would be helpful, in health education, to be able to 

identify areas of local transmission, thus permitting the option of 

avoidance, other things being equal. 

6. ENIROEMMAL ZGE IG AND SANITATIM 

6.1 	 Introduction 

The enviro etal engineering field co~qpnent Uf the APA Mad, 
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Health T stL* was con wte fzau W 18 to My 23, 1977 In 

Zal-Sategui-Deresla (Tardjle Prefecture) and fn My 23 to May 

28, 1977 in BEigor and Lni (Mayo-Kebbi Prefecture). The field 

investigations consistd of:
 

1) inspection of present and planned rice production projects; 

2) interviews with local project officials and village leaders 
(Appendix 9) 

3) inspection of sanitation conditions in various villages in 
the project areas; 

4) physical, chemical and microbiological analysis of natural 
surface waters (Iogone River), irrigation diversions and 
drainage, and public water supplies (village wells). 

The objective of this study was to: 

1) assess the existing water supply quantity and quality and 
the sanitation conditions in potential AID project areas;
 

2) identify specific aspects of those issues requiring particular
 
consideration in the design of development projects, and
 

3) make recomendations for health sector development activities.
 

Supplemntary ata was provided through interviews with Goverm.ent 

and USA-ID officials in N'Djamena (Appendix 9). Specific findings are
 

Conclusions and reco-amendations baseddiscussed in detail below. 

upon these investigations are subsequently presented.
 

6.2 Background 

Although quantitative data relative to the subject under investi

gation is mager, prior initiatives provide relatively thorough 

background information valuable in the design of future activities. 

These especially include Cabot (1965), Buck et al (1970), and N'Bai

higui (1975) j4 11. Cabot provides a predaninately qualitative 

description of climate hydrology, topography, soils, vegetation, 

degraphy, culture, sociology, and econaW of the Logone Basin, uhich 

References on pp. 107, 108.
 



6.3 

ciroiicribes both stuy areas. Kaata's discsadmn of wdvcrmm 

health factors in four Chadian vinages (Buck et al, 1970) quantita

tively describes a situation not unemu to the experience of the 

present team. N'Daihigui reports basic water supply and excreta 

disposal data and rural saritation activities in the Lai area consi

dered essential for any health extension program. 

Rielevant Institutions 

Institutionally, the Bureau de i'Eau (Ministee de Travaus Public) 

ethas in conjunction with the Paris Bureau de Recherches Geologiques 

Minieres (Brgm) produced tso hydrogeological studies in the project 

area, %hich included partial chemical and physical analyses of selected 

groundwater 12,13. These do not provide comprehensive infornation, 

however. The United Nations has provided the Bureau de 'Eau with a 

Hach DR-EL/2 Portable Laboratory for chemir-al and physical analysis. 

its costymapowaer constraints appear to be the limiting factor in 

high for the conduct of a systematic
effective use, although interest is 

well m-onitoring program. The Societe Tchadienne de 'Eau et de 1'Elec

tricite (Sm) z= charged with maintianing the six urban water supply 

systems now in operation in Chad. Data for the tc-n of Bongor (the 

only one of the six within the area under investiation) is presented in 

Appendix 1. 

Io surface water monitoring program is known to exist currently. 

The function of the Rinistry of Health have been discussed in detail 

way sinply be added that the tabulated health statistics
elsethere. It 

underscore the primary inmPortance of rural sanitation and water supply 

Chad. 
programs in the amelioration of endemic disease problems in 

*References on pp. 107, 108..
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in the agricultral sphere, the issues of pesticide ard fertilizer 

usage appear to be the concern of several covernent organizatiors. The 

d'Agriclture) has administrative juris-Plant Protection Service (Ministere 

diction in the application of insecticides for agricultural pest control. 

acts as the executing extensionOrganization National Developmnt Rural (O'DR) 

service which instructs farmrs in the use of agricultural chemicals (in

cluding fertilizers), and provides credit through revolving funds for the 

purchase of sare (a system which has not yet functioned satisfactorily). 

Cotonchad, a sei-private Government corporation, Unrks with OLNDR in application 

of chemicals for the production of cotton. Office du Centre de la Lutte Anti-

Acridienne et Anti-Aviaire (OCLATAV) eirploys pesticides for the control of 

locusts and bird pests on food crops, primarily by mans of aerial spraying. 

Their activities are not controlled by the Plant Protection Service. 

Currently, there appears to be no utilization of pesticides for health 

parposes, nor do agricultural spraying programs incorporate a health coponent 

in the form of first aid for acute exposures. 

6.4 	 Related Projects 

Several planned or on-going projects which ight interface with or have 

implications for possible USAID actions in the Sategui-Deressia and Koumi 

areas have been identified. The following compilation is not intended to be 

necessarily exhaustive. 

.1) Peace Corps Well program (Appendix 8). The proposed 5 year/$2,700,00 

extension to the current project under the managerent of Fonds de Developnent 

et d'Action Rurale (FDAR) is of primary interest to health sector development. 

One 	hundred fifty (150) protected, small-bore wells would be constructed in 

notTandjile out of a six-province total to 500. Nayo-Kebbi presently is 

included in the planning. 



2) MM IAelerated LAct PXoram Poject. 3 reupos to tw sa9" 

drought effects, this project is caczised of a singular IVpt of 
$4,000 to bolster millet and sorghm Production. In additimi to trans

port elerents, $260,900 is budgeted for 350 -tons of BHC, 20,000 liters. 

of ULV BEC, and 7,500 liters of iralathion. Aerial spraying may be ew

ployed in certain cases. 

3) USAID Sahel Food Crop Protection Project/Chad .15. rhis is an on

gcng project focusing on the cultivation of millet, sorghuM, rice and 

maize throughout Chad. The FY 76 budget of $268,000, involves cm-

mrodities, training and $30,000 for research in the use of carbaryl (85%), 

Lindane (5%, 50%, and 99%), and coper carbonate (50%). The FZ 77 

request airoumts to $100,000, of which $43,000 is intended for pesticide 

research.
 

4) Club des Aais du Sahel Plant Protection in CUSS Nernber Countries 

Project, 5,6. Trhis is a coprehensive 15 year, 3-phase project ai~red at 

bolstering national institutions, training, research, and agricultural 

extension in the areas of integtrated, pest manageirent (IPM) for food 

crops migratory pest control, rodent control, and post-harvest crop 

is estimated to have rmlti-donorproduction. The first 5-year phase 

cost of $68.6 million for eight countries. The IPM program, the U.S. 

budgeted at $29.7 million, of which $3.7 million iscontribution, is 

earmarked for Chad. Additionally $0.2-0.3 million is expected to be 

reccr ended for the construction of a research laboratory. Other costs 

involve technical assistance, training, local manpocer, field and lab

oratory equipment, transport, and a minor component ($25,000) for 

The IEE stresses the MuPrehensivemalathion and BHC use in research. 

References on pp. 107, 108. 
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nature of the IPM program and recognized the limited use of pesticides 

for research purposes.
 

5) IBm Chad Rral Projects Fund 9. This is a three-year umrbrella 

mechanism to fintance seven, relatively unrelated, small-scale rural 

projects. Of interest are the cotton/food crop irrigated perimeter 

(Chari-asin) and village water supply (including Tandjile Prefecture) 

ccptonents. The irrigated perimeter package wculd finance forty-to 

perimeters (23 ha. each) in terms of technical assistance, irrigation 

and service centers atdistribution systerps, farm supplies, transport, 

a total cost of $2.48 million. Of this, approximately $57,000 is 

budgeted for NTKSB fertilizer amd $76,000 for peprothion insecticide 

(a 2:1:1 rmixture of 1UEYr eniosulfan., -rAmethyl parathion) for use on 

cotton. The villae Wter !.upply project foresees a $1.96 million in

vestment for the rchabilitaion o! 45 eisting ,-li; aul the drilling 

of 1I0 'all-boro' t .,lh';. It is r kno.t: v.t portion of this 

level of effort it l)Ano:t for T,.:Ojil- --- t)h project is slated for 

a total of three preffcturos -- hut th- ava-tilable dat- suggest that 

only repairs to exi.ting re in this region.are1h;ontvqplated 

ahove will help set the tone for pest managementItems 2) throjh 5) 

pr.,ctices in Chad for the future. A unique opportunity -xists in pro

ject areas, therefore, for the tively consideration of the integration 

of this issue with the question of environ-mental health. 

Furtheriore, the scope of items 1) and 5) presents an obvious need 

the provision of ruralfor coordination of health sector activities in 

water supplies. This is especially inportant in light of the fact 

different Governrment entities exercise administrative resporthat t%, 


sibility for the t * projects: FMAR for the former, and Service des
 

Amenagements Ruraux d'Hydraulique. (SERARIY) for the latter.
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6.5 WATER RESOURCES 

6.5.1 Climate
 

The Sategui-Deressia region (S-D) is situated on
 

the east bank of the upper Logone River flood plain at
 

The
approximately 16.3 0E longitude and 9.5
0N latitude. 


proposed Kou.i project site is located about 150 km 

downstream from S-D on the east bank of the lower Logone
 

flood plain at 15.30E longitude and L0.50N latitude.
 

The climate is classified as Sahelo-Sudan, the region
 

lying between the 110 mm and 800 mm annual precipitation 

isohyets in the south and north, respectively. Rainfall
 

figures for Lai and Bongor from the last eleven years are
 

presented in Appendix 2. These data indicate a rainy
 

season of four-five months (May-June to September) and
 

a dry season of seven-eight months (October to April). 

Although specific figures for the study areas were
 

not available to the Team, temperature records from
 

Brusso (approximately 125 km NE of S-D and 150 km E
 

of Koumi on the 900 mm isohyet) show two average maxima 

of 32.4 0 C (April) and 27.9 0 C (October), and two average
 

minima of 24.6C (January) and 26.0
0 C (August). Diurnal
 

Relative hiunidity approaches
variations can reach 120C. 


(Augusta maximum of 85% at the end of the rainy season 


September) and a minimum of 25% in February.
 

The alternating wet and dry seasons are predominantly
 

caused by the peripatetic effects of the southwesterly
 

"pseudo-monsoon" originating in the Gulf of Guinea and
 

the northeasterly desert harmattan, respectively, and
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vary primarily according to latitude.
 

6.5.2 Surface and Gmdwater ydrolog
 

The hydrology of the Logone basin ha3 been studied
 

The

both by ORSTOM and BRGM in recent years 4, 12, 13. 


watershed can be demarcated into upper and lower 
hydro

dynamic units at an approximate latitude of 9.50 
(in the
 

The upper basin, therefore, is characvicinity of Lai). 


terized essentially by accretion from runoff 
in the Adama

oua Mountains in Cameroon (headwaters) and 
from several
 

tributaries at or South of 9.5ON - the M'Bere, the Pende,
 

The lower course of the Logone is suband the Tandjile. 


ject to depletion by flooding over the vast 
plain north
 

of Lai, drainage to the Ba-Illi River basin, and ground-


Although some of these floodwaters
 water replenishment. 


return flow, a significnat portion
eventually result as 


is diverted out of the basin, estimated at 
400,000,000 m3/yr
 

to the left bank alone. Another estimate places the annual
 

loss between Lai and the Chari River confluence 
(approxi-


At Lai
 
mately 400 km) at 20-30% of the total flow. 


= 60, 320 km2), the average annual volume
 (drainage area 

3 = 483 m3/sec;


has been reported as 15,230,000,00 
m (Qavg 


45 m3/sec in April).
1400 m3/sec in October; Qmin = 
Qmax = 


The daily maximum observed flood for 
the period of record
 

3/

is 2610 m3/sec, and the estimated 100-year flood is 

4000 m


In the lower basin, an average maximum 
of 750 - 850
 

sec. 


- 80 m3/sec are reported.
3/sec and an average minimum of 70 
m


R
Reference numbers referred to, found on pages 
110 and 1ll. 



As the Iogmw flows north# the discharge ooeffcient stemafly 

decreases as the result of decreases In slope and precipitation, and 

Increases inevaporation and terperature. Initial rains contribute
 

little to river flcw, the local soils being highly dessicated 

after the long dry season. Only in July does the river begin to 

rise significantly, with flooding oamon from id-d-August to end-

October. Residual lakes remain in depression and marigots for 

several months afterwards. 

Large variations in maxima recorded at Lai do not appear at Katoa 

(200 km domstream), where the flood peak is clipped constant maximum 

from August to Novewber, indicating a regulating effect on river flow 

by flood plain diversions. Data collected fran 1955 - 1960 also suggest 

a change in the Logone flow regime as a result of the 1954 - 1956 

construction of the Bongor-mogodi dike for agricultural purposes. 

Higher flows (16% and 11%, respectively) were thus experienced at 

Koumi in 1959 and 1960 than in 1955, a year of a rmach greater flood 

(by 19%and 30%, respectively), as reoorded at Lai. 

The characteristics of the groundwater regime in the Logone River 

basin have been studied less than the surface hydrology, but general 

descriptive information does exist. 7, 12, 13 In the upper sector, 

the surface watercourses in general serve to drain the phreatic layer 

in a northerly direction. The hydraulic gradient of this shallow 

groundwater (depth predominantly in the range of 5 m) varies between 

0.001 and 0.004. The amplitude of the aterlevel fluctuation varies 

between two and three meters, with the lcw point being reached bett.een 

mid-june and mid-July. The annual rise of the groundwater occurs 

core rapidly than its descent, and follows the precipitation regime 

* References on pp. 107, 108. 
-73



with a minim= time lag of three nonths. Recharge priarny results 

from rainfall, which begins to have effect above a total of 350 -450 

rm. The level quickly begins to drop as the rains diminish. 

re-Downstream in the lower Logone basin, the recharge pattern 

%erses, with 	surface waters playing an iwportant part in supply to the 

aquifer. The northerly hydraulic gradient is weak in this region as 

well (0.001) 	 and the phreatic depth shallow (approximately 5 meters). 

The annual water table fluctuation varies from one to two reters. 

Diversions from the Logone tend to be directed permanently away fran 

the river and toward the Ba-Illi and Chari basins to the east. 

The quantitative dynamic behavior of the aquifer remains to be 

established before its full potential can be realized. The status of 

deep groundwater is also presently ukrlnown. 

6.5.3 	 Water Supply and DeMand 

Villages in the study area exploit shallow groudater for most 

domestic requirements through the use of open, hand-dug wells. Such 

a well of five meters depth in sandy clay soil, partially reinforced 

with adobe brick, way cost from $40 - $60. A conpletely uninpro-ved 

excavation would cost approximately $30. The 1975 erP per capita Ln 

Chad was $88. 

With an absorbable population growth (2.25% to 2.63%from 1975 to 

1985 for southern Chad) and population densities ranging from 1 - 5 

inhabitantskin2 in the S-D region, to 50-75/ at Koumi and Bongor, 

shallow wells can continue to provide an adequate datestic supply for 

the foreseeable future. This can be done without risking profound 

detrimental 	effects on the aquifer, provided that normal minimal pre
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oatis ae followed in the location of wells. 

The primary water resourc deands in the project: areas are 

agriculture (including livestock) and domestic supply. Population 

centers such as Lai, Deressia, and Bongor, exhibit comercial require

ments as well, and some shallow wells (e.g. Deressia) are sifgularly 

reserved for the rrarket place. No irdustrial dewands were identified, 

the only establishments noted being a cotton ginning operation in Lai 

and rice mills in Lai and in Biliam-Ours (Koumi area). 

No precise annual consumption can be presently determined for the 

study sites, except in the case of the town of Bongor water supply 

system (Appendix 1). The reported per capita use is low for a piped 

delivery system and one would expect that the light density deployment 

of public standpiped (one per 1,200 residents) favors the convenience 

of traditional private wells. Custca-i also plays a role, as it was ob

served that much bathing is conducted Ln the river. 

In rural areas located far from surface supplies (e.g., Deressia, 

all domestic needs. A reasonableDila, Ninga) the local well must serve 


estimate of per capita onsumption umder such conditions is 25-40 1/day.
 

Water utilization for cleansing drops in the absence of bathing holes,
 

although the total demand is more quantifiable. A twn the size of
 

Deressia (population about 7,000), therefore, vuld exhibit a maximum
 

annual domstic demand in the range of 100,000 m3 .
 

Food crops (rice and millet) are grown in the Sategui-Deressia area 

by the predcaenantly farming and stock raising population in conjunction 

with the seasonal floods. (Straw for construction purposes grown during 

the dry season). It is impossible to estimate, therefore, the traditional 
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irrigationi requireffent. Planning for the IBM/=S-FAD Sategul-

Daressia rice project assumes a diversion reguirevent of 15,000 m3/ 

ha, or 75 million mr/year under the first phase (5,000 ha), and 165 

million m3/year under the secord phase (11,000 ha total). It has been 

projected that the Satequi-Deressia region can potentially support 

50,000-50,000 ha of rice cultivation (750 to 900 million rr/year demand 

under current irrigation practices). This can be cxxpared .ith the 

previously noted average annual volume of the Logone River at Lai of 

15,230 million n?. Since the project anticipates harvesting only one 

crop in phase with the floods, water supply for such an endeavor is not 

deemed to present a major problem. 

No data were available for the diversion requrierents of the Casier 

B rice project in Bongor, which might be considered a rmdel for possible 

future AD activities in the Koumi area. Due to the generally higher 

clay content of the local soils than in the Sategui-Deressia area, however, 

one could estimate that the demand would certainly be no higher than 

15,000 m3/ha. crop. Since this project is a double-cropping scheme, a 

m3maximum of 30,000 ha is projected. At the current cultivation of 

420-500 ha, the annual demand would not exceed 12.6 to 15 million M3 . 

With an additional 250 ha as per current plans, the requirement uOuld 

rise to 22.5 million nr3/year. This is in contrast to a 1976 consumption 

of. 116,000 m from the central distribution system of Bongor, the largest 

town in the area. (This figure is believed to be low for the! 

town as a whole.) A loss in river flow of as much as 30%! 

downstream from Lai, an above-noted estimate, would still make 

available approximately i0,000 million m3/year at Bongor-Koumi 
even when one considers the needs of the Sategui-Deressial 
project. I 
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he total diawd of Casier B at a 750 ha level of y seam 

cultivation stil represents only one %ek's total diversion of the 

logone River under minimum flw conditions. Clearly,. the current 

surface hydrologic regim will permt e..ansion of ater-cons-=Lng 

develowet activities without causing critical shortages in the 

dorestic sector. Peliable quantitative data are lacking, ho;ever, and 

are required to establish just what level and type of hydraulic manipu

lation can be entertained in an envirorarrentally sound approach to 

develoarent, sensitive to local econany and culture (e.g., possible 

alteration of fish habitants). 

6.6 Water Quality Sampling Methodology 

Physical, chemical, and microbiological analyses were con

ducted on various surface and grcundwaters in the Logone basin
 

(Tandjiie and Hayo-Kebbi prefectures) during the period of
 

18 May to 27 May, 1977. At this time of year, the hydrologic
 

regime is at its minimum, just prior to the onset of seasonal
 

rains. The timing of the field study, therefore, provided an
 

optimum opportunity to investigate surface waters at their low

est assimilative capacity, while on the other hand it prevented
 

observation of increased village sanitation problems associated
 

with the floods of late summer and early fall.
 

A rough estimate of the flow of the Logone River 3 km south
 

of Lai was made on 18 May using floats and cross-sections. This
 

3
 
calculation indicated a minimum discharge of approximately 45 m


sec. This compares with figures compiled for six years (1948

1953( showing an annual average of 483 m3/sec, an average maxi

mum of 1400 m3/sec (October), and an average minimum of 45 m3/
 

sec (April).
4
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Physical and chemical analysis was performed with the aid
 

of a Hach DR-EL Portable Laboratory: The parameters measured
 

are listed in Appendix 4_. Microbiological tests (i.e. total 

coliform counts) were conducted using a Millipore Portable
 

Water Analysis Kit (membrane filter technique). 

Water sample; were collected from the Logone River, a marl

got near the Sategui-deressia project site, selected wells used
 

by villagers and nomads for drinking purposes, the protected 

water supply system of Bongor, and various points in the irriga

tion systems of the Sategui-Deressia and Bongor rice projects.
 

Surface satples within a maximum of three meters of the bank
 

were taken in the case of river and irrigation waters, except
 

for the first Logone sample (18 May, Appendix 4 ), which was 

collected from midstream (river width = 150 m). Well samples 

were extracted by means of rope and bucket.
 

Physical and chemical analyses were conducted on fourteen
 

samples, one within 12 hours of collection, four within 24 hours,
 

eight within 48 hours, and one within 72 hours. Inadequate
 

refrigeration facilities, however, prevented optimal storage of
 

samples in several cases. This situation, combined with a sus

picion of the ionic quality of demineralized water employed and
 

the action of some reagents, place some results notably silica
 

and sulfate, in doubt. Turbidity was measured on settled sam

ples, and pH was determined only after storage. All microbiolo

gical samples were stored at ambient temperatures and ilcubated 

within six hours of collection (35 + lOC for 24 hours).
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6.7 

of the diurnal vaiation of dSnolved oJgU In
A &=t sb* 

a
the Logone River at Lal was conducted on Pay 20 and 21, usln 

Although tire coverage was Mininal
Modified Mizde4linkler technique. 


and the DO pe.k could only he extrapolated, the data are sczVWhat
 

infonrative.
 

tabulated in Appendices 3, &4
Results of all analyses are 

As with ary single point-in-tie investigation, the data 
and 5. 

cannot precisely describe annual wrater quality conditions. A 

one 
small degree of intensive coverage, however, does permit to 

w-ater quality processes operating
develop a general idea of dynamic 

at the time of sarmpling and to highlight irrportant considerations 

to the knowledge
for future studies. Such inforation also adds 

over tine vfich is necessary for rational rational long-term
collected 

evaluations of the environTrntal effects of develop-ent projects. 

Water Quality 

It is one thing to recognize the availability of water resources 

a quality t'hereofyet quite another to assure
for rural development, 

not only to promote merely the absence of disease but also to provide 

The long-term econo-mic 
for the vlolesome mell-being of the populace. 

the past been 
returns from such investments have too frequently in 

immediate rate-of-return on 
in the rush to forecast anoverlooked 

investment sufficiently high to enliven the attraction of projects, 

are sometires conceived in the absence of endogenous
which themselves 

In many rural areas of the %..rld,of coorse, even lowering
initiative. 


the endemicity of water-borne diseases through inproved quality con

trol unuld mark a substantial step forward.
 

The APHA Chad Health Team's field study region would be included 
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in this group. Although very few reliable health statistics exist 

for the country, it is evident that intestinal and parasitic diseases 

caused by poor drinking water quality and poor sanitation rank near 

the top (along uith ralatia) of Chad's health problams. The chief 

of Deressia and Djogdo specified "diarrheas" as being the ntmber one 

ralady in their villages. Considering the endemic nature a-.d the 

comonality of such afflictions, rendering them a fact of life, such 

statements are indicative not only of the magnitude of the problem 

but also more importantly of local insight. 

6.7.1 Existing Data 

As previously noted, few data exist regarding the quality of 

,aters in southern Chad. No such prior studies could be identified 

during the Team's visit. Groundwaters have been investigated in con

junction with hydrogeologic mapping and control of public .ter supplies 

(six cities only). The sole microbio1ogice L testing is perfored 

once a nonth on the del.ivexy water in five cities, and more frequently 

for N'Djanena. 

The town of Bongor is included arong these five, although no re

sults of microbiological analysis could be procured. Nevertheless, a 

sample of tap water tested during the field investigation, although 

small by APHA standards, indicated a potable supply (appendix 3). 

Subsequently, the writer was inforited that semiautomatic hypochlorite 

disinfection is effected immediately after puTping to a dosage of 0.3

0.5 mg/l of free residual cholrine at the main distribution point. This 

treatnt is primarily necessary because of the proximity of the well 

to the Iogone River, %bichsupplies the groundwater at Bongor. Physical 

and chemical analysis indicates a sweet, clear, slightly mineralized 
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utur of low alalinity and little ionic sign of organic contamnation.Y 

This does not differ markedly fran sanples collected at various points 

along the Logone during the cixrent study (Appendix 4). 

Numerous, unidentified shallow wells have been sampled .in Tandjile 

and Mayo-Kebbi prefectures for physical and chemical quality of their. 

waters in the course of BFM irapping activities 12,13 The ccupsite 

report furnishes a picture of relative homogeneity, with an increasing 

gradient of mineralization indicated from south to north in the Logone 

and Chari basins. Still, along the Logone, electroconductivities 

rarely rise above 100,mhos/cm, a quite tolerable level. Calcium and 

bicarbonate are the primary ions. M=agnesium was found to be the least 

abundant cation, with chloride and sulfate of low importance on the 

anion spectrum. The groundwater tenaperatures were found to vary little, 

frau 280 to 310 C. 

6.7.2 Field Study
 

Water quality sampling was conducted in the course of the Team's 

field investigation as described in the previous methodology section.
 

P,-zults of analyses are presented in Appendices 3, 4, and 5. 

The .aters of the Logone River along the stretch studies (approxi

mately 175 km) are relatively harogeneous. They are of acceptable 

physical and chemical quality for agricultural purposes and, with treat

ment, for domestic use as well. Turbidity is currently at a marginally 

acceptable level but would be expected to increase during the rainy 

season. Color is also somewhat 	high. The river water is quite soft, 

exhibiting no noncarbonate hardness. Alkalinity is low and exists 

totally in the bicarbonate form. The PH ranges from 7.7 to 8.6 and 

under low buffering capacity and higI algal productivity conditions 

* 	 References on pp. 107, 108,
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xight- experience shifts of bipotance to fish life, a stap] of the 

local diet. The river is low in mineral content, with ee n

ductivity varying between 56 and 64 jnt s/cm. Dissolved silica 

appears to be tl]: predcnant retal. Iron values are at a level 

sufficiently high to cause staining (0.15-0.3 mg/i). Manganese is 

less important but could also cause staining at scire of the corcen

trations reported. Sulfate and chloride are of minor anionic in-portance. 

The low levels of nutrients (NO3 and PO4 ) combined with observations of 

floating algae at minirmm flows levels and midday D.O. values 152% of 

saturation (appendix 5), suggests a fairly efficient turnover in pro

duction. Most probably, organic nitrogen is recombined into algal 

mass soon after it becowes available and thus acts as the limiting 

factor in river productivity. The nutrient balance might be expected 

to change as the rains progress, with river flow, turbidity and reduced 

sunlight attenuating productivity, and an increased nutrient load from 

the flushing of manures and r ightsoil stimulating the process. 

Microbiologically, the one saxrple analysed frm the Logone at 

Koumi (appendix 3) irplies a w-ater normally considered impermissible 

even for secondary contact activities. On the contrary, the focus of 

the river for all possible uses - fran drinking to waste disposal - is 

a most omrn aspect of life in West and Central Africa. 

Results of analysis of one sample of standing flood waters
 

(N'Dang marigot, Appendix 4__) indicate rather degraded quality
 

resulting primarily from high algal productivity. Still, villa

gers were noted hiking eight kilometers round-trip to bathe,
 

wash clothes, and fetch water from this lonely surfkce source.
 

Under such conditions; microbiological quality is expected to
 

be quite poor as well.
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Several analysis were conducted on irrigation waters in
 

the Sategui-Deressia and Bongor rice fields. Within the limits
 

of the sensitivity of the instrumentation employed, no build-up
 

of nitrates or other anionic constituents measured could be
 

detected in drainage waters, except for a doubling of bicarbonate
 

alkalinity (noncritical) in the Bongor samples. Increased miner-.;.
 

aiization was apparent only in the case of Bongor. This is
 

not illogical considering the more intensive cultivation at the
 

Bongor site. In all cases, however, iron, and to a lesser extent,
 

manganese, exhibited annoying rises (five- to tenfold for iron).
 

Increased in all samples might be attributed to iron or algal
 

growth in the relatively stagnant waters. Indeed, the lowered
 

pH of drainage waters stored 24-48 hours is further suggestive
 

of significant algal activity. In such a case, nutrients, even
 

if undetected in the oxidized form, would appear to be readily
 

available. Whether the greater productivity of drainage waters
 

over that of the Logone River is due more to increased detention
 

times than to nutrient fertilizers remains to be determined,
 

however. It is the writer's opinion that the former is the
 

more important variable.
 

Drinking water for the field workers at Sategui-Deressia is
 

supplied without disinfection from tank trucks filled with river
 

water and transferred to open 200-liter drums, from which por

tions are scooped. The system is wholly unsatisfactory, as the
 

initial source, already unacceptable microbiologically, is con

siderably further degraded before final delivery (Appendix 3).
 

The rice field workers at Bongor Casier B obtain their
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drinking water from the main irrigation canal, delivery ditches,
 

or small excavations dug in the banks of delivery ditches. The
 

data indicate these methods to be more satisfactory than that
 

employed at Sategui-Deressia, but still no better than direct
 

extraction from the Logone, and most probably worse.
 

Several types of rural wells supplying drinking water were
 

sampled in the two field study areas. These ranged from com

pletely unimproved and unprotected nomadic watering holes used
 

by both man and livestock (Namri); to limited-use, open, un

improved pits (Mogodi, Koumi No. 1); to limited and public use
 

open, cement-lined and -riTnned wells (Koumi No. 2, Deressia,
 

Ninga). The traditional method of raising water from all types
 

of excavations is by means of hand-held rope and calabash or
 

metal bucket.
 

Microbiologically, all three categories were found to be
 

more contaminated than river water (Appendix 3), ranging from
 

one and one-half times the coliform count (semi-protected) to
 

forty times that of the Logone River (completely unimproved
 

nomadic). A previous health extension program in the Sategui-


Deressia area to provide periodic disintection of public wells
 

is currently inoperative solely due to the lack of supplies.
 
Physical and chemical analyses were performed on two well
 

samples in the Sategui-Deressia region. Ironically, except for
 

higher color, turbidity, and iron levels in nomadic Namri well,
 

the semi-protected Deressia well provides water of less desirable
 

quality. Nitrate as nitrogen was measured at a concentration
 

three times that determined to be critical for de-i:lopment of
 

methaemogloginemia in babies (Appendix 4). Phosphate cnd
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chloride values are suggestive of considerable organic contami

nation. Electroconductivity is double that of river water. The
 

highest hardness and alkalinity values of any sample were found
 

for this well also. One might expect the cause of this condi

tion to be related to overuse and lack of maintenance; indeed,
 

it is the only such public well in Deressia, serving a popula

tion of approximately 7,000.
 

One somewhat effective approach to the problem of contami

nation of traditional water supplies in the study area is exem

plified by the town of Bongor's central dis;tribution system.
 

A comparison shows that potable water can be provided but at a
 

dear price considering the minimal treatment applied (Appendix
 

3). It is laudable that the municipality covers the expense
 

of the use from public taps, assisting those least able to pay.
 

The coverage 6f the system is questionable, however, serving
 

on a strict per capita basis 1,200 people per standpipe vs.
 

7,000 people per well at Deressia. It has been stated previously
 

that a significant number of residents of Bongor nevertheless
 

fulfill many of their water needs at the edge of the Logone
 

River and perhaps from private wells.. The cost-effectiveness
 

of such an expensive central distribution system must therefore
 

be called into question. A more appropriate approach, certainly
 

one meriting pilot investigation, might revolve around a rehabi

litation and reliable disinfection program for existing rural
 

wells, and construction and maintenance of inexpensive protected
 

wells. Such strategies are already being implemented but require
 

more input of resources.
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6.8 AMricultural Chemicals
 

The application of agricultural chemicals is an important
 

environmental health issue from the perspective of the develop

ment of resistance in disease vectors, acute poisonings and
 

the long-term accumulation of nondegradable pesticides and
 

nitrates in water supplies. Fortunately in Chad, the usage
 

of such chemicals has not yet become so widespread as in some
 

other areas of the world.
 

6.8.1 Pesticides
 

Although little pertinent information exists and much
 

research remains to be conducted on pest management in the
 

Sahel--the objective of several projects previously noted--it
 

may be safely stated that resistance of disease vectors, notably
 

Anopheles gambiae, as a result of the agricultural use of
 

pesticides, does not now appear to be a problem. In 1975,
 

only 24,000 ha. of food crops were treated (Sahel areas) out
 

of a total of 500,000 ha. in all of Chad. Also, 32,000 ha.
 

of cotton, of at approximate total of 250,000 ha. under culti

vation, received treatment.
 

Hexachlorocyclohexane (HC11 or BHC) at 25% has been the
 

primary insecticide. In 1975, 295 metric tons (MT) of HCH
 

was applied. In response to this, only 100 X4T was dispatched
 

in 1976. The 1977-1978 total rate of HCH application has been
 

calculated to be 379 MT. Recent usage, therefore, has remained
 

essentially constant. In the Lai region, 33.2 MT of HCH were
 

used in 1975. The Casier B.project employed 10 MT, and Casier A,
 

*a single-crop rice area east of Koumi lying fallow at the time
 

of the Team's investigation, used 25 IT. Hence, the 1975 appli
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cation of HCH in the study areas amounted to 68.2 MT. or 34 

of the total used throughout the country.
 

Experimentation with malathion has begun this year, and
 

several other products are additionally being considered
 

(Appendix 6__). Regulations of the Plant Protection Service
 

governing the use.of various insecticides and rodenticides are
 

presented in Appendix 7. It is worth noting that the IBRD
 

agricultural development projects in Chad (Sategui-Deressia and
 

Rural Projects Fund) anticipate the use of pe:prothion ( a 2;1;1 

mixture of DDT, endosulfan, and methyl parathion), an extremely
 

toxic concoction and one which does not appear on the Government's
 

approved list.
 

As far as could be determined, there currently is no utili

zation of insecticides for control of disease vectors in Chad.
 

Neither do any agricultural development projects contain a health
 

extension component incorporating first aid for acute exposure
 

to pesticides. With the gradual changeover from the vertical
 

French system of intervention to the encouragement of self-re

liance programs in the whole of the agricultural production pro

cess, such a health action may not be ill-advised. Should occa

sional aerial application of insecticides continue to be practiced,
 

it would be further justified.
 

The thoughtful and logical approach which has been taken to
 

date by the Plant Protection Service towards the use of pesti

cides in Chad is to be commended. The promotion by this nascent
 

agency of integrated pest management research and practices pre

sents an encouraging sign fok the future.
 

-87



6.8.2 rtizers. 

M1alicaton of fertilizers has likewise not reached 

major proportions in Chad. In the Sategui-Deressia area,
 

an application rate of 100 kg/ha of urea (461'N) in two
 

doses 20 days apart is envisioned by project officials.
 

It was noted that this usage may double in several years.
 

At Casier B in Bongor, the writer was told that only 15 kg/
 

ha of urea is presently applied, followed by tuo doses of NPxSB 

at 15 kg/ha each. The forr figure is considered to be questionable, 

expecially in light of the double-cropping scheme. 

None of the samples of drainage water from the two pro

jects which were analyzed during the current investigation
 

indicated elevated nitrate concentrations. The study was
 

not adequately comprehensive, however, to make a definitive
 

statement of this issue. It is believed that the present
 

low utilization of fertilizers will not introduce a signi

ficant water quality problem in the near future. Should
 

agriculture in the Logone Basin become both much more inten

sive and extensive, however, the potential health impact of
 

nitrate buildup in groundwaters cannot be overlooked,
 

especially since this might already be an important variable
 

in the Deressia water supply (appendix 4).
 

6.9 Rural Sanitation
 

N'Baihigui-(1975) highlights some of the primary sanitation
 

problems in the Lai-Sategui-Deressia region and some his efforts
 

Principally,
at instituting rural health education programs. 


he cites the disposal of garbage and wastewaters. malaria vector,
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breeding sites (especially borrow pits), the high expense of 

treatment at the private medical center in Deressia, and the
 

flood damage rendered to traditional wells as requiring increased
 

attention. Major constraints noted are inadequate supplies, lack
 

of transport, and a shortage 'of personnel assistance. He never

theless commends the local populace on their response to health
 

education activities and their comprehension of the modes disease
 

transmission. In support of this judgement, he repbrts a nascent
 

latrine construction program.
 

During the course of the Team's field investigation num

erous villages were visited, including Deressia, Ninga, Namri,
 

..Boumou, Goular, Dila, Djogdo, and Sategui in Tandjile prefecture; 

and Mogodi, Koumi, and Biliam-Oursi in Mayo-Xebbi prefecture. 

Around houses and public areas, disease inviting sanitation pro

blems common to many parts of Iest ind Central Africa were 

noted. While family compounds are I-ept tidy and swept often, 

open food containers and inadequate construction of granaries 

encourage the propagation of rats. Flies congregate around and 

inside buildings, and most children go barefoot even in stock 

holding areas blanketed with manure. Houses are round or oblong,
 

constructed of adobe or straw, and cost commonly roofed with
 

several layers of thatched and bound straw. While adobe affords
 

insulation superior to fire brick, most living quarters contained
 

no windows, and condition preventing daytime use for anything
 

but sleeping. Of the houses visited, sleeping space ranged fr:x.
 

8.5 - 12.5 m2 per capita. The straw roofs invite termites and
 

must be replaced every 2-3 years. Refuse is often thrown ove. 

the fence encircling the family compound and builds up !-u streets 
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and other common areas. No latrines were viewed, defecation
 

being reserved for village fringes and urination approached some

what less modestly.
 

One livestock slaughter area was visited at Deressia. The
 

open-air show, although not contiguous to housing, was a combined
 

operation involving slaughtering, hanging or laying out to dry,
 

.and boiling and smoking of selected parts for export. Uncooked
 

meat lying in the tropical sun provided a breeding ground for
 

flies and other less visible organisms.
 

For a more complete discussion of rural sanitation conditions
 

quite similar to those experienced by the present Team, the
 

reader is referred to Buck et al. (1970), Chapter 2 - "Environ

mental Factors".
 

6.10 Health Impacts of Agricultural Development
 

In the absence of specific plans for USAID development
 

activities in the study regions, it is difficult to forecast
 

particular adverse ii.acts on public health resulting from de

graded water quality and sanitation conditions. A secondary im

pact to consider in any development plan, however, is the poten

tial environmental health problem caused by crowding from pop

ulation migration into the area. Already at Sategui-Deressia,
 

for example, approximately 507. of the workers are imported from
 

distances greater than 10-15 kin, with many coming from.70-80 km
 

away. It is hard to believe that they would be drinking water
 

of much poorer quality elsewhere t , 'hat supplied at the work
 

site. Furthermore, although buileoir.-, ',ensity is not great in
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the Sategui-Deressia region, the available high ground above
 

maximum flood stage would appear to be limited. 
given the basid
 

status of the water quality and sanitation variablevas described 

above, it is equally difficult to suggest that agricultural ini

tiatives whose goals are oriented towards increasing local food 

crop supply at nornmaximum production levels would measurably 

exacerbate already significant environmental health problems 

which drain the productivity of the Chadian people. On the con

trary, improved nutritional status would aid the populace in 

combatting the debilitating effects of endemic disease. This 

statement does not imply, however, that agricultural development 

projects without built-in health components cant be properly jus

tified on a nutritional basis alone. Cost-effective health 

engineering programs of an appropriate technological level and 

mindful of existing infrastructure are a requirement for the suc

cess of rura.l development schemes, which can only be approached 

on an integrated basis. Recommendations for various component 

activities follow. 

6.11 Human Resources
 

Regarding the environmental health
 

infrastructure in terms of human resources) Mr. N. Tatala, chief
 

of the Red Cross in Lai, epitomizes the conqern for rural health
 

extension activities expressed by numerous Chadians encountered
 

both in and out of government. His proposals for training, vil

lage visitation schedules, medical evacuation procedures, com

nunitv self-reliance, and financinz of a public dispensary in
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an
Deressia are meritorious. Likewise, villagers expreus 


interest in operating their own health programs. The
 

problem does not seem to be primarily one of vanpower consbraints. 

Pater, ade-quate supplies and transport (not cnly vehicles but 

gasoline as -ell) have been nonexistent in rural areas. That one 

such as mr. Tatala can maintain his enthusiasm in the face of such 

chronic problems is a small .inder. 

On another front, Ministry of Health officials in N'Djamena have 

undertaken initiatives in the past. nfavorably reacted to by USAID. 

The recently rejected three-year/$500,000 YDIH proposal to provide 

for construction of rural wells and latrines, water supply pipe, dis

infection and microbiological analysis equipment, transport, and 

training is a case in point. Given the endogenous initiative of such 

a request, it is reccrTmended that any similar overtures in the future 

be further scrutinized within AID program constraints. 

7. CONCLUSIONS AND RC2,NDATIONS 

7.1 Epidemiology in Chad
 

7.1.1 Iealth Irpact of Econamic Developmnt 

If the primary purpose of this mission was to assess the
 

potential for increased disease incidence consequent upon major
 

land and water management schemes, the principal finding must be
 

that there is little danger that any substantial change in the.
 

disease picture might occur. Specific comment on malaria and
 

schistosomiasis is left to the other members of the team expert
 

on those topics. Unless they disagree in the instance of those
 

two diseases, this investigator is convinced that no concern
 

for adverse health effects should be permitted to interfere witt
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•ec mic, developyent and with whatever ir.ovnt in the [hysical. 

and social poverty of this area those projects might bring. On the 

other hand, there is every reason to urge that real medical and 

sanitary services be brought to a people that lacks them nc~d. If 

populations are moved, and if the population in the project areas 

increases, the people will transfer their old diseases to the new 

places. Develoir ent projects must assume an obligation for the 

provision of at least minimmt local health facilities and maxintun 

health services. 

7.1.2 Health Services in Chad 

The problem of the organization of medical services in a country 

such as Chad has been studies and coimented upon by rany advisors. 

Apparently, the need is not so much for an improved organizational 

structure, but for more good will, rore efficiency, more training, 

more oney and more inplerrntation. 

7.1.3 Services des Grandes Endemies 

It is useful to comrent specifically on one aspect of health care 

in Chad. It is nca- fashionable to criticize the Service des Grandes 

Endemies, perhaps becasue it is an anachronistic ren-.ant of French of 

colonialism although the reason given is that it has not served well, in 

the support and iproverent of dispensary services. Probably no organi

zation could do this under the present circumstances of staffing, 

supplies, and other support. For the foreseeable future, howevrr, in 

Chad emphasis must be placed on prevention of disease rather than on 

curative medicine. That means: 

1. 	 ihmmnization wherever possible (with the addition of tetanus 
toxoid to present armamentarium, trials of neningococal vaccine 
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and 	those against ialaria, gonorrhea, syp*dlist and hapatiti 
ohen e available, and a watcf attitude towardthey 	bec 

2. 	 case and outbreak detection and control where those are 
feasible approaches; 

3. 	 the provision of sanitary water and fecal disposal facilities; 

and 

4. a beginv.ing of elementary health and nutrition education. 

The S.G.E. is doing many of these things, and those that it is not 

doing could logically be an extension of its present and past orienta

tion and role. Rather than permit the continued deterioration of this 

service, it should be strengthened an expanded. Preventive activities 

require centralized and disciplined direction, and should not be 

allowed to pass into the hands of the presently fragmented, improverished, 

and dermralized basic curative services. 

As stated above, suggestions for the optimal organization of 

curative services mrast care fromn ot .rs. It is sufficient to say that 

massive improvement in this area is also necessary. This is so not 

only for humanitarian purposes, but also becuase an effective network 

of dispensaries v.uld provide the broadest base for a disease surveil

lance system in support of preventive riedicine. 

7.2 Diseases Transmissible from AniMrals in Chad 

Programs to promote animal health in Chad have apparently not been 

seriously addressed previously. Improving animal health has a to-fold 

effect: 

1. 	 it would inprove the ecomny of Chad by Incroasing productivity 
of the livestock enterprises and; 

2. 	 it vould most likely result in an 1ProveK--nt of the overall 
health of Chadians. 
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In a limited area just south of LaM Chad livestodc Jumizatl 

programs have apparently been successful in controlling pleuropieumon, 

rinderpest, blackleg and anthrax. Such efforts are of direct benefit 

to stockn-en and to the local ecarony and should be extended to include 

no less than tuberculosis, brucellosis, leptospirosis, Q-fevr and 

tetanus to list but a few of nearly 30 animal diseases transmissible to.

iran. 

It is also foreseeable in the future that as flood control projects 

and irrigation capabilities develop resulting in increased feed pro

ducts, grain and forage production, there will be increased potential 

for dairy, poultry and livestock industries to develop in the Lake 

Chad River Basin areas. In order for these new developments to occur 

in a logical manner education programs for veterinary assistance, for 

farners and for the consuwer, to say nothing of the medical technologists, 

are needed for surveillance and control of as Irany of the animal health 

and zoonotic problems as is feasible. 

Perhaps a reasonable beginning to improving health in man through 

his animals is to improve inspection of meat, dairy and other animal 

products by veterinary-trained inspectors. Follarwing that veterianry 

pathology and microbiology diagnostic services should be developed. In 

this way the types and numbers of animal diseases can be documented 

to set priorities for field testing and imunization programs for live

stock. 

7.3 malaria 

A alaria control program should not be initiated in Chad uiless 

there is prospect for protection of non-hnmmnes who may be stricken 
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later in epidemic forem should the control progrmu fail. A detailed 

planning must be coapleted before any offort, even a deonstration 

project is undertaken. Classical malaria surveys during the wet 

season need to be conducted in the Logone River flood plains area 

and in the other different ecological areas of the country before a 

control program can be planned. 

IA malaria control programs much attention must be devoted to 

as larval and to the ecology and to the vector msquitoes.such matters 

It may also involve other sections 'such as drainage) which may be 

conducted on a ccrunity or self-help basis rather than with the rigid 

central direction required for a malaria eradication program. The 

Chad rural health infrastructure is not in the position to support a 

malaria control or eradication program. Serious atterpts should be
 

made by the Health Services to develop within the projeci aras (and 

all of Chad) a strong health education program initiating preventive
 

type of self-help
medicine (including malaria) in order to institute a 


malaria control program. It should be errphasized that any progress 

in malaria control nm'st be coupled to the improvement in rural health 

services.
 

on the characteristicsThe characteristics of malaria in Chad depned 

of the main vectors A. gamiae and A. funestus, particularly the former 

Anopheles gambiae is perhaps the most efficient vector in the %mrld; 

highly anthropophilic, long-lived and capable of reaching high population 

levels in a wide variety of temporary water collections. It is easier 

to list the habitats where the larvae of A. arbiae will not be found 

rather than list the positive sites. Much additional research on 

including the perplexing question of whereAnopheles gampiae is needed, 
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the species passes the dry season, paricularly in the rid poftin 

of its range. 

In the southern part of Chad, nalaria is described as being 

"stable". That is, it is characterized by high infant and child mor

tality, high levels of imunity beginning on late'c ildhood, and 

wi*th little obvious adult disease. This is not particularly the case 

in the Sategui-Deressia area as the adults appear to suffer from fever 

and chills. It is extremely difficult to truly assess the ixrpact of the 

disease in adults. Further research is needed. 

7.4 Schistosamiasis 

7.4.1 Snil Studies at Lai 

Nothing has beenI written hbout the population dynamics of 

pulmonate snai.; on the flud plain at Wii and Che following is 

entirely inferentia. 

Because of road co:dit io:t,. vih iror.. to the flood plain 

region have coImi: !u-i.ng the d'y iitano'i. This permits easy cir

culation, but the field. arv dry. there I:-little surface water
 

in evidence apart Iur: perr-'tnent river!;, And no snails are to be
 

found. This was the cx|prfence of Dr. Dhgrcn~nt (1976) and also 

that of the present Lean. Uobcdy visits Lni during flood per

iods because the road is under water. However, Lai is access

ible at all tines of the year, either by air or by road from
 

Kelo. Until a year-round study of local pulmonate snails is
 

done.with field work carried out during flood times, only guess
 

work is possible and snail control cannot be planned intelligen
 

The local villagers say that snails survive the dry season
 

This is a good guess and the idea conforms
buried in the mud. 
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with what is known of the biolojy of Bulinus and Diompha. 

laris in the Mil. eta of Egypt duriJng Periods of wintor closue. 

It z ld seem only logical to e z care 1,)ge.9 in trans

missi-on patterns to accnpany the cornstxuction of a major system of 

canals and perranent reservoirs on the Sategui-Deressia plain. However, 

it is not clear, in the absence of k-.owledge of the snails, %hatform 

the changes will assure. It can be guessed that the presence of peren

ndal water would permit the presence of snails on a year-round basis. 

But this idea is not supported by the finding that some of the largest 

collectio.-s of vrater, (the marigots at Djogdo) uen examined in May, 

appeared to contain no pulmnates. These ponds looked as if they 

were ideal for Bulinus jousseauvei, B. forskalii, and Bicrphalaris ssp.; 

tO ixi absence was unaccountable. 

"Et seeips likely that sorething intrinsic in the life-cycles of the 

snails 24, nature rewains unknc.n. Perhaps the requirement for aesti

vation is intrinsic. Perhaps the requirement for aestivation is 

intrinsic. Perhaps the natural life span of these snails is shorter 

than it appears under laboratory conditions. If so, construction of 

canals will not change it. It is not clear that the incidence of 

schistoscniasis would be affected, although conventional v&;dom acceeds 

to the possibility if not the probability. The effect of canal con

struction on the prevalence and incidence of other waterborne diseases 

would have to be judged on an individual basis. 

The present principal need is for ecological studies of snails 

during and imrediately after the rainy season at Iai. 

7.4.2 Health Education at Lai 
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Although hmith e.woaticm is one oE the four ,Am to 

schistoscuaais control, it can be one of the most elusive to 1nplaumt 

&ndalso ons of the nIst unstue of success. It requires special train" 

ing of personnel. As noted by NastmLko (1976), the Depublc of Chad 

is fortunate in possessing in the Zootechnical Center at Farcha an 

ecol!e.t, *stxong, useful tool for 'e traing of such sanitation 

agents. Because the Farcha sanitarians receive an orientation that 

includes a perspective of zoonoses as Well as strictly human disease 

problews, they are rore willing to leave the urban market places and 

devote therselves to %mrkin the remoter villages. Their participation 

in any program to limit the spread of schistosomiasis in Chad would 

seem to be essential. 

We encountered one such agent in Lai. Ile is Mr. Ndo-Toi 

Ngar Tatala. Ile recently completed a program of "recyclage" at 

Farcha and had been assigned by the Ministry to the region of
 

Lai with responsibilities in particular for the rice-cultiva

ting area of SateguL--Deressia. If his present duties consist
 

of little more than passing out Nivaquin tablets and disinfec

ting wells, he is curiously well placed for participating in,
 

even developing, a program of health education to combat schis

tosomiasis in this area. Ile is intesely motivated to get his
 

Job done but was frustrated in the performance of even routine
 

duties by the lack of any useful means of transportation. The
 

Sategui-Deressia project covers an area of about 22 square mile
 

and the Ministry expects Mr. Tatala to cover it with some regu

larity on bicycle! He gratefully seized on the chance to accom
 

pany our team in the Land-Rover on a "tournee'" of some of the 

villages for which he is responsible. It required all warning 
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to ftiv to a thizd of thw. 

ginc any serious project, to control scddstucmnasia In the 

area will have to recruit the cooperato of allSategui-Deressia 

villager at risk, mr. Tatala %vuldseem to be already wll-paec 

and trained to make a contribution. At the minim\m, he or his 

equivalent should be provided with a -vehicle, screthi:ng Letter than 

a robylette, and be assured the earns of using and raintaining it. 

7.5 Envlronrental Engineering and Sanitation 

7.5.1 sumaxy of Conclusions 

1. Existing drinking water supply and sanitation conditions 

remain LCe primary public health problen in the rural areas investi

gated. 

increasing lbcal2. Agricultural develo~rnnt schems based on 

food supplies at reasonable production levels will not by themselves 

rxacerbate already severe environmental health problems. 

3. 	 Pesticide and fertilizer usage at current rates does not pose. 

except for possible acute expoa significant public health problem, 

sures to pesticides. 

4. The Plant protection Service, as a nascent infrastructure, is 

approaching the question of pesticide use in a rational 	and logical 

manner. 

5. 	 The Logone River provides an adequate quantity of water year

the basin.round for increased agricultural develogment initiatives in 

6. The Logone River and selected groundwaters are acceptable 

irrigation quality. They are undesirable for domestic use without 

di.sinfection as a mininum treatment. A high nitrate level found in 
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am wal Is a fa s.awan.n. U IM Im ovetv of1z 

river water might aku p r~t bzardm;*. to fIi& life t=Mlhdia aIlal 

pzuhiction be further stInulated at low flaw. 

7. The curr.'it status of all traditional wells in the areas 

investigated is unacceptable. 

8. Althccgh central water supply systems provide high quality 

water, other intedrziate options reeain to be investigated and co

pared for cost-effecti-ix~ess in rural areas. 

9. Although rural health infrastructures are not stron, it is pos

sible to identify key individuals with motivation and initiative to 

design programs and implement them at the commity level. Villagers 

theLselves are cognizant of their environmental health problems and 

actively supportive of relief activities. The primary constraints of 

rural health programs are adequate supplies, and transport and direction. 

7.5.2 Peace Corps Proposal 

The pending Peace Corps well proposal (Appendix 8) should be 

approved in a timaly manner. Consideration should be given to expansion 

of the program, as it is one of the few successful US technical support 

activities in Chad to date. The town of Deressia should be a priay 

site for well construction under this plan. Regular monitoring of the 

quality of ull water and disinfectant control should be included in the 

package. This might be initiated as a pilot project in a town such as 

Deressia.
 

7.5.3 Plant Protection Service 

Continued support should be given to the Plant Protection Service 

in its control of pesticide usage in particular and in the develoPment 

of integrated pest management programs in general. 
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7.S.4 NWIt Of 7124d lldwks 

Ag-icultural 	dm ,u 1 xojects dA include as health am 

nts, provision for an adequate m4*dr of-g other thLngm 

drinking water for field wrkers and first aid services for Injuries 

and acute exposures to insecticides. 

7.5.5 Fish HreediN
 

Proposed hydraulic 'anipulations of river fla for irrigation 

purposes miust not interfere with the breeding of fish, a most important 

aspect of local economies. 

7.5.6 Nitrog 

Any additional water quality studies in the project areas should 

investigate in wore detail various fonrs of nitrogen in drainage and 

groundwaters. Algal production should also be studies in the Iogone 

River at minimum flow from the point of view of pH effect on fish 

life. 

7.5.7 Health Ftension Activities 

Support should be given to the Ministry of 1rdalth for the propa

gation of comprehensive rural health extension activities such as 

those proposed by Mr. Tatala above. By the encouragement of ccamunity 

and the provision ofself-sufficiency, environrmental health education, 

essential goods and services, investment progran's will approach maxi

mn cost-effectiveness. At the very least, basic supplies and adequate 

transport for reaching a wide service area and conducting evacuations 

should be assured. 
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APPENDIX 1
 

PUBLIC WATER SUPPLY DATA. BONGOR
 

1974 1975 197b
 
(10 uio.),___________ 

Production (M3) 68,490 84,930 107,150 

Total Consumption
(o C72,795 88,726 116,336 

Public (m3) 68,582 79,842 105,993 

Private (m3) 4,213 8,884 10,343 

Public Fountain 
in Service 17 16 16 

Installed Meters 36 46 49 

Population of Bongor 17,240 18,360 19,554 

Per Capita Use 
(1/day) -14 13 16 

NOTES: 1. Cost/m 3 = $0.50 ( 1.90 per 1000 gal) 

2. Data courtesy of STEE and Gil (1971) 8.
 

-109



-J2 

lr 

m
i
m


 

1111111 
I 

r
 

91 

.
 

Y
 



APPENDIX 3 WATER SUPPLY AZ )MCRO10OLOCZCAL DZ 1K ?1OJZCT ARM
 

LCDATE 

_________ 19771 

TYPE 

___________ 

O WELL APPROX. 
POP. 
SFRVED 

APPROX. 
DEPTH TO 
WAE (M3 

AIR 
M2. 
0C 

WATa 
TIMP. 
( 0 0) 

ELZCTROCOI-
DUCTVITY 

tchos/em) 

SAM' 
SIZE 
(al 

TOTAL . 
?3 1 

100 .1 

-

19 open. semi-protected 
cement reinforced 

ivth drainage _ 

7000 4-4.5 37 31 110 1.0 too smoisne 
to coUSI

C 45000 

20 D.O. 27C0 5.5 28 
1 

29.5 620 0.1 31.000 
38. 000 

22 open unimproved 
nomadLc wall. hum-an 
and livestock use 

unk. 

-

3.5 33 30 47 0.01 1 030 M 

GOul"w 22 one of two open un 
improved wells. 300 m 
from village; human/
livestrock 

450 4.5 31 30 is5 

DUA 22 same as Ninga and 
Dercssia 

100 8 31 30 340 - -
V4 

"atqu] 

_ ______prva 

22 reinforced, w/wood 
base, open, unprotect. 

vo -nmily"well __" 

6 8.5 33 29 49 - -

Sat ui-Dero-
at& Project 

•,Vob*ers Drink-
-_tat Water 

20 drums filled with 
Logone R. water from 
tank trucks 

unk. - 0.01 200 000 

sMop"(16 
OV 

ka 26 
-

open, unimproved 
uprivate family well 

10 2.5 
. 

24 
-

27 
-

140 0.01 830.000 

IsL No. 1 26 D.O. 6 26 28 410 0.1 92.000 

iZmi No. 2 26 

-

open semi-protect. 
cment reinforced 

L pri. vall v/drainage 

12 25 28 150 0.1 40.000 



ApIt==X 3 (continued) 

&OMION 

.e'esse A. 
-- MIL.-

DATE TYP OF 17. 

-

POP. 
SEVED 

-t.k. 
. 

WAT' 
DRPM 

AlIR. TE?. 
(m) (OC) 

6 
_ _ _ 

.1 0 

28 
_ 21 

L co1., 
hoo/cm) 

56 
56 

A.SL5 
sZE (W) 

0.1 
0.1 

CCUm 
MU 100 Id 

O.W00 
22L 

CLer Lice 
PIWJ. at Douga 
(9 I,, a of 

_zrlm. Di tch) 

26 unk. 25.5 27.5 72 

t 

0.1 2 000 

iHa 

Tsof longer 26 
_____te 

closed. vell-protact. 
bore w.1l 12-20"1 

20 000 .. .. 10 0 

II 



AhVIX 4 P)MICAL AND CH;D'Ct. A,'LYSES' "OF S=.EC'= SMFACE A)M GWC=L TS, UANM lU An W&-CaS m OMs 
L.atfta. Data of 

Sasple/ 
Analysi
X(ay 77 

Tamp. 
Air 
(OC) 

T112 0 
Field/ 
LobCO 

pH Color 
(APHA 
ualts) 

Turb.-
dity 
(FI') 

Total 
Hard-
ness 

Total 
Alka-
1in.ty(m,/1 

Elcetro-
conduc-
tivity(M/Mos/ 

7. 
(.4/1) 

Ma 
(0911) 

SL 
C041) (040 30 Cwt 1) (ugh) 

,CS 
6WO 

- -- - - -CacoO~ cnco,% cml 

Logne . 
3S a 8 of 
LaL Cath. 

18/21 40 32121 8.6 10 0 30 40 56 0.15 0.3 28 si1% 6.02 8.5 

Logoe I. 
3 ka N of 
ULe Cath. 

23/23 31 28/15 7.7 70 35 27 40 64 0.3 0 25 0.1 0.01 4 10 

Logone R. 
ISka li of 
LeL at Sa
tieruit T 
Drain&& 

22/23 

_-. 
.19/21 

33 

37 

31/12 

36/23 

8.0 

6.2 

50 

90 

17 

15 

27 

20 

35 

45 

59 

65 

0.2 

1.15 

0.2 

0.8 

55 nit 

A.LI 

SLit 

0.03 0 

LS 

LS 

Ditch(Rice Mal, 

"t 22/23 33 34/13 6.8 80 20 20 45 59 1.2 0.4 65 sil 0.01 3 LS 

B'Dung Mari. 
M=Vof 
0-toado 

Doeesia 
Well (emi-
Oratece q4)EiLm/ Well 

.(tusroneet.L 

19/21 

19/21 
--

201 

38 

37 

33 

31124 

31/23 

30/26 

6.4 

7,4 
a 

6.2 

500 

10 

350 

230 

0 

120 

15 

280 

25 

55 

220 

25 

110 

110 

47 

1.8 

0.C5 

1.2 

0.1 

0.2 

-

30 

"1 

30 

O.4 

-

0.05 

0L 

14 

-

11*. 

s0 

.LL 

F , Flotation of suspended floc prevented coloriaotric analya"z 



APPEhNIX 4 (continued) 

&MeatlIe Date of 
Sample/ 
Aalyis 

Tcip. 
Air 

COC) 

T1120 
Field/ 
Lab(CC) 

pH Color 
(APH& 
unitS) 

Turbi-
dity 
(F) 

Total 
Hard-
nC3s 

Total 
Alka-
unity(=/os/ 

Elactro-
conduc-
Uvity(=,/ 

ye 
'%&/I) 

na 
(.,/1) 

SItPC 
(mgll) (wit IQ (801) 

so 
C t 

a 
blo 

- R 

at Bangorci. I. 25/27 33.5 
-

29/18 7.8 25 15 

CACOiO 

27 

CC03 

40 

-,* 

60 

-w 

0.2 0 nil all 7 2.5 

Dog-
Caster a 
.Sain lrr. 
Canal 

25/27 

-

33.5 

-r-r, 

29116 8.3 15 

---

5 27 

-

35 61 

-

0.15 

-

0 

-

1.al .il 8 LS 

Cagier I 
Rico Paddy 
Delivery 
(Soncor)
Casior a 
DrainageP'ond 
I. Mo r ) 

25/27 

25/27 

32 

28 

31/15.5 

30/15 

8.4 

7.1 

35 

65 

25 

....... 

30 

27 

55 

35 

90 

55 

160 

0.27 

1.3 

0 

0 -

nit 

ill 

0.01 

,"1 

I_ 

9 

11 

LS 

, 

Casior a 
Drainago 
Ditch 

25127 30 32/16 7.3 90 55 60. 105 180 2.5 1.0 .-il 0.02 1.5 2.5 

.LogoneR. 
atKoMI 
(29 ka N 
• C-- S--I 

26/27 26 28/14 8.5 35 20 27 40 56 0.28 0 nll itt L S,$ 



X~t ATr .~ 0 U.u. D.o.0uhabiott D.U sat.Tus £WSU aw VTIO. .2 OF&Via. 

(oc (oc) (-j 1fl (I ej ( 1 
0700 28 29 8.6 S.2 U.4 7.8 108 

1200 )7.5 33 10.8 11.4 lt.1 7.3 152 

8.5 7.5 113
 

0500,1 24 28 7.4 7.0 7.2 7.9 9L
 

190U 31 31 8.6 8.4 


S- imeasured values 
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AIIZUDLO 6
 

DOUSE RATE OF P9TICIDES APPROVED FOR USE IN CHAD Y. THE PLANT
 

PROTECTION SERVICE 

Pesticide Reconmended Dosage 

ItCH 25% 5 to 10 kg/ha 

Malathion 50 75-100 g/hl 

Lindane ULV (120 gll) 2 to 3 1/ha 

Organil 66 250 g/hl 

Pelt 44 100 g/? 

Actidrine 150 cc/hl 

Proservor 150 g/hl 

Systoate 40 125 cc/hl 

Typholine D 500 cc/hl 

Thioral 200 g/100 kg 

Malagrain P 2%. 50 g/100 kg 

Malagrain EM 50 1 in 50'1 water 
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N XAC OROC YCLOH EXAN (,NCR
 

INSECTIC IDE
 

- Pou1ro seche 

- HATIERE ACTIVE : HCtI ou Hexa 

- UTILISATION 

LI lexachlorochclohexane est connu sous le nom de HCH. 

'C'est un produit de synth~se tras actif. Son action toxique est
 

I1 agit par contact, ingestion et
equivalente a celle de DDT. 


par inhalation. De courte remanence, il est utilis par poudrage
 

pulverisation ou par atomisation (bouillie).
 

ICH est utilis! contre tous les insectes voisins des acridiens.
Le 


ICII est utilise en appAt, en poudre et en pulvetrisation.
Le 


I°)En appat insecticides : coutre les criquets
 

Adultes : Gros son de ble (ou de sorgho), 100 kg 

iICm, a 25% 4 a 5 Kg 

Eau (en quantite suffisante pour friser) 50 a 80 litres. 

Quautite#pendue a 1'hectare " 50 a 60 kg d'appat humide 

Larve " 1 kg a 2,5 kg suivant l'age 

Il se
20 )poudrage a la main (plus pratique chez le paysan). 


fait a l'aide d'un petit sac de jute i mailles laches que le
 

paysan secoue sur les taches des jeunes criquets
 

10 kg/ha. 

Le poudrage peut se faire en outre avec des poudrages on 
par avion. 

30) Pulve'risation : 

Le HCH 4tant insoluble dans l'eau, on le rend mouillable 

certains produit (par exemple Ligniosulfite de 

5 


par ladjonction se 
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soude) afin d'obtenir uno suspension stable pour une bons roplur

tition do V'insecticida. Tout insoa'tn touciv pi&que1quen finf4f 

Cctt0 Maihode cat: b!.%uc:.jup utilise'pour lugouttelettes ieurt. 

lutte antiparasitati e : 5 a 1O lit,:'.;/i(. 

Contre las adults des charancon, traitement du sol. Un ou 

deux traitement par au suivant les t.egionts. 

- PRECAUTIONS D'EMPLOI : 

* Eviter de toucher les legumes ainsi que les sols destines 

a porter los legumes-racines lors des traitements, 

v I .ler les rklnr,,s al]iment.'i.rQ -Juin,: lf- c:,is de trai.temont 

des cases.
 

* No pas traiter pendant la floraison car le produit ast 

toxique pour les abeil.les. 

Interdit de traiter 15 jouri avn? 1-: rc' -lte. 
n des mueueuses au

NB : le HCH pout provoquer une lergere initiat 
celle-ci. disparait rapidement..moment des traitements, mais 

http:al]iment.'i.rQ


MALATHION
 

I N SECTICI DE 

- Poudre mouillable 

- katiOre active : 20 g/l de Malathion 

2 800- Toxicito': Faible. DL 50 pour le rat par ingestion : 

mg/kg. Non phytotoxique sauf pour les plantes enserre. 

UTI LI SATION
 

insecticide organophosphere, le malathion agit par ingestion
 

et par vapeurs sur les insectes. La lumiere n'a auc-n effet sur
 

As
lui cependant il est instable sous l'action de la lumiere. 


I1 est peusoluble dans l'eau
 remanence est de courte duree. 


: Les pucerons et les accariens : 75 g/hl
Contre I 

Insectes des legumineuses : 100 g/hl 

Altises : 500 a 700 g/ha en pulverisateur et 800 k/ha 

poudrage.
 

On peut utiliser le malathion pour le traitement des 
graines
 

des

L'emploi du Malathion est autorise sur les graines
en stoc-. 


cereales destines a la consommation 1 g/hl.
 

Contre les accariens des farines et de grains de 
cereales,
 

W et de rz
 
les bruches des legumineuses, les charancons de 

ble


en utilise du Malathion en pulverisation I raison do 
200 CC/hl.
 

L'utillsation du Malathion sur lag cultures et 
interdite 7
 



SYSTOATE
 

INSECTICIDE 

Produit en emulsion concentree, le systoate est systemique
 

Hatiere active : 400 G/L de Dimethoate
 

Toxicite : Legerement inferieure a celle du D.D.T. DL 50 pour
 

lot rat par ingestion 130 mg/Kg.
 

UTILISATION
 

Insecticide organo-phosphere, le systoate agit par contact
 

et par ingestion usr les insectes et a un champ d'action tres
 

important et sa rapidite d'action et liee a la forte obsorption
 

et au cheminement rapide de la matiere active dans la plante.
 

Le systoa se repartit dans tous les organes de la plate et
 

peut, de ce fait attenidre des insectes caches dans la plante.
 

11 permet ainsi de controler sans danger un grand nombre d'insectes.
 

A doses normales, il n'est pas dangereux pour les poissons 
et les
 

oiseaux. Sa remanence est forte : 2 a 3 semaines.
 

Thrips, Psylle, Pucerons, Phytoptes, Araignes, cicadelle,
 

: 75 a 100 cc/hl
Cecidomyie Mineuses des feuilles, carpocapse 


e Cochenilles : 100 a 125 cc/hl
 

Precautions a prendre
 

Si cela arrivait, il
 - Eviter le contact avec les yeux. 

faut les laver immediatement avec de l'eau propre. 

- Eviter 1'inhalation prolongee dans le brouillard de pul

verisation ainsi qu'un contact cutane prolonge on repete. 

- Pendant le traitement, il ne faut ni manger, ni fumer. 

- Apres le traitement, se laver avec de l'eau et du savon. 

Changer, les habits souilles et les laver avec de 
l'eau chaude. 
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floralson
 - we pas pulvirLser leo cultures en 

des entants. 1l no 
- we pas 3aLssor lo produit a la porte 

stocker pres do boissons ou des denrees 
alimen

faut en aucun cas le 

taires. 

- Le traiteur dolt porter des masques et des 
habits de 

approries aux traitements. 

En cas d'ingestion, donner un vomitif au traiteur 
sous forme
 

Avertir
 
d'une cuilleree de sel dans un verre d'eau 

chaude. 


immediatement un medecin.
 

Interdit de
 
Le contre-poison est le sulfate d'Atropine. 


traiter 7 jours avant la recolte; 10 jours 
avant la recolte; 15 jours
 

pour les cultures legumieres.
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CAMACTIF
 

IDESZISECTIC 

- Produit pour poudrage
 

- Flatiere active : Lindan 0.61 

une grande marge de securite - roxicite : negligeable avecr 

UTILI SAT1ON
 

Insecticide au cout relativement bas, les 
risques de bru

D'une effi
lures et d'odorisation sur les xecoltes 

sont nuls. 


cacite absolue de destruction, le Gamactif 
agit d'une facon
 

rapide et brutale sur de nombreux insectes 
par par contact inges

tion.
 

Contre : les altises, le thrips, le 
negril : 20 Kg/ha
 

-

- Charancon, jeunes chenilles de pieride, punaises, 
fourmis,
 

30 Kg/Ha
chrysomeles du cresson 


de terre : 15 Kg/Ha
-Doryphore de pomme 

- Charancons, Hannetons : 25 Kg/Ha
 

2,5 Kg/Ha de bouillie.
izieres (chironomides) : 
- Les vers des -.


Le'Gamactif poudrage, etant donne 
sa grande finesse, doit
 

etre utilise dans des poudreuses 
a debit reglable, pour eviter 

du
 

gaspillage.
 

La dos moyenne d'emploi est de 
30 Kg/Ha, mais elle peut
 

a 40 Kg, suivant le volume de la vegetation 
a proteger.
 

varier de 15 


Le Gamactif est, comme la plupart 
des insecticides, toxique.
 

Ne pas traiter en pleine floraison, 
sauf
 

pour les abeilles. 


deroyation accordee par le service 
de Protection des Vegitaux,
 

uniquement contre le charancon.
 

Interdit quinze jours avant la recolte 
sur toute culture.
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ORGANIL66
 

FONGICIDE
 

- Produit moulliagle
 

- Matiere active : 64% Man~be et 16% carbatene
 

- ToxicitW : Tres faible DL 50,4 500 mg/kg pour unrat par
 

ingestion.
 

Cc fongicide a une forte action sur un grand nombre de
 

champignons. Tres voisins du zinebe, cependant son efficaeite
 

est bien plus grande.
 

UTI LI SATION
 

" Mildiou : 250 g/hl
 

" Tavelure des arbres fruitiere : 160 g/hl
 

" Antrachose de la tomate, carcosporiose, septoriose - 250.g/hl
 

Produit d'une tres grande officacite, L'Organil est incom

patible grace a ses composes. Dans certains symptomes de phyto-

I to . 

toxicite sur les arbres fruitiers a pepin et sur les jeunes semis
 

en cultures maraicheres.
 

L'Organil 66 peut egalement etre utilise entraitement de
 

semence.
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PROsVOR-IS sZVIN)
 

I N S E C T I C I D E
 

- Poudre mouillage 

- ?atiere active : 85% de carbaryl 

- Specialite commerciale : Prosevor 85 Sevin 

- Toxicite : Assez faible. DL 50 pour le rat par ingestion 

540 mg/Kg
 

- Utilisation:
 

Insecticide du groupe des carbamates, le Prosevor est
 

II agit par contact et par ingestion.
anciennement appele Sevin. 


Pour le preparer, on commence par faire une pate epaisse
 

Une fois la
avec la quantite du produit dans tres peu d'eau. 


pate hornogene, on ajoute lentement, en ajoutant, la quantite
 

On utilise en general 60 a 70 litres d'eau/ha.
d'eau prevue. 


Filtrer le produit prepare avec une toile d'americani au moment
 

de sont introduction dans l'appareil de pulverisation.
 

* EN ARBORICULTURE 

* Tous les 8 jours, contre : le carpocapse a 80 g/hl 

* Tous les 15 jours, contre : carpocapse, cicadelle, Psylles, 

Charancon du prumier, Puctons verts et mauves, Bombyx, Tordeuse
 

des bourgeons : 120 g/hl.
 

Tous les 20 jours, contre : tous les insectes ci - dessus,
* 

plus cochenille d'ete chuilly mineuses des feuilles, Mouches : 150 g/hl
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jours do cuelliette.AutorLs' jusqu'a 10 

o CULTURES I-MRAICHERES ET FLORALES 

* Doryphor, Altises, Thrips, Cicadelles, Pucerons, 
Charanconsp
 

Houches : 100 g/hl.
 

Chenille de noctuelle (le PROSEVOR agit notamment 
de


* 

facon remarquable contre la chenille verte 
de la noctuelle de la
 

: 150 g,'hl).
tomate, meme a i'interieur du fruit 


Utilisation contre les les Borers des cdre'ales.
 

* SUR LE COTON
 

: trois traitements tous
 Contre le Ver Rose (Platyedra Sp) 


les 20 jours a raison de 1,250 Kg/Ha.
 

Les traitements d'arriere-saison agissent 
effectivement
 

sur la generation de de fin de campagne 
de la chenille epineuse
 

Iearias insulana).
 

Le PROSEVOR peut etre associe aux fongicides 
( Organil,
 

Ziram, Zinebe . • .), aux insecticides (Vinyphos, ?yphon, 
Typho

line . . . ). 

- CONDITIONS D'EMPLOI :
 

Ne pas utiliser le PROSEVOR pendant 
la floraison.
 

-

- Son utilisation est interdite entre 7 a 10 jours avant
 

la recolte.
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LES RATICIDES
 

Les rats et lea souris sont de vZritables deprcdateurs des plantes.
 
11 causent chaque annee den 
pertes e.asiderables aux reclotes. 
 11 sont
 
nocifs non seulement dans lea chamrs, mais aussi dans lea habitations,
 

sur les denrecs stockces atc. Aussi faut

I 

- il les eliminer par differents 
.s
 

procede3 dont 1' utilisation des raticides.
 

I/ - R A T K
 

C'est un raticide dont la matiere acti'e est Difecanum. II est
 
efficace contre )as 
rats et les souris (en general contre tous lea
 
rongeurs). Son action se declanche surtout quand il est absorbe au moins
 

deux fois par l'an'nial.
 

L'UTILISATIONS
 

Quand une infestation de rats se fait sent ir, reperer les repaires,
 
les endroits regulierement frequentes. 
Etant donne que le Ratak s'utilise
 
en appat, on place 80 grammes de cet appat en plusieurs endroits in
festes. 
Dans les champs on utilise 5 kg de Ratak a l'hectare.
 

Les appats sont toujors places dans des endroits sees. Eviter les
 

coins humides.
 

Tous les jours, on inspecte les endroits ou l'on a-place les appats
 
pour voir si ces derniers ont ete consommes. II faut approvisionier
 

regulierement ces endrolts en appats.
 

Quand lea activit.s des rats auront cesse, on prendra soln de detruir
 

les app appats.
 

PRECAUTIONS A PRENDRE
 

1/ EvIter tout contact avec la bouche. Le Ratak ne doit pas etre
 
garde dans lea endrolts ou sont stockees lea denroes alimentaires.
 

2/ Se laver lea mains et lea parties du corps ayant ete en contact
 



aveo I* ratak avant lea repas. 

3/ Le Ratak etre garde hors do portee des entfants at des animltt 

domestiques. 

4/ Detruire lc recipients ayant servi a preparer les appata.
 

AZITIDOT 

En cas d' Intoxication, la victine peut prendre en injection la 

vitamine L 1: Phytomenadione B.P. Dose : 5 a 20 mg. Le medicament 

est de preference administre en presence d'un medcin qui.garde le malade 

a vue pendant au moins 24 heures. 

2!/ - TONORIN
 

Le Tomorin e.t un raticide dont la matl.ore active est le coumachlore.
 

Un anticoagulant de combinaison tres stable: tue les rats et les souris.
 

PRESENTATION:
 

Tomorin I: poudre pour epandage renfermant I de coumachlore
 

Technique. Ii adhere bien et resiste aux moisissure, De co fait, il
 

est insensible a l'humidite.
 

N Tomorin 5 appat pour epandage pret a l'emploi contenant 0,025% de
 

coumachlore.
 

UTILISATION ET APPLICATION:
 

Dans la lutte contre les rats et les souris:
 

-Utiliser au mieux la connaissance que 1' on a des moeurs de ces rong

eurs. 

-Detecter leurs voies de deplacement (pistes)
 

Decouvrir les lieux ou ils se nourrissent, lieux d'abreuvement et de
-


reunion.
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_MIUSATION:
 

§Toxorln I:
 

au noyen d'une poudreuse appropriee, saupoudrer 

-les lieux detected et le long des pistes. 

- traiter egalerent los depots d'orduros et mes eanalisation hors des 

perlodes de pluid.
 

-Efrectuer les controles quotidients
 

-Renouveler sia necessaire la couche de poudre ainsi appliquee.
 

ITomorin
 

-Il est applique de maniere a former de petits tas a de nombreux
 

emplacements a l'abri des pluies.
 

-Utiliser de preference une louche pendant l'operation.
 

-Avec la main, l'efficacite baisse a cause de l'odeur humalne.
 

-Controler chaque jour les emplacement d'appats
 

-Completer ceux-ci au besoin.
 

-Interrompre le traitement des qu'on ne decele plus de traces
 

*Securite:
 

Pour l'homme et les animaux domestiques, une absorption unique de
 

En revanche, les absorptions
Tomorin est pratiquement sans danger, 


repetees de Tomorin "sont dangereuses.
 

Ii est necessaire de prendre des precautions lors de Ilapplication
 

et eloigner si possible les animaux domestiques des lieux traitees. 

3V - RATILAM BLOC APPAT: (Raticide a usage agricole) 

Le Ratilan bloc appat est un raticide a base d'anticoagulant dont 

facon chronique par accumulation,l'action lente et efficace agit de 


entrainant une mort d'apparence naturelle qul n'eveille pas la meflamee
 

des autres ronceurs.
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-4'gplol dans toutes le cultMUes 

-Aglt mur lOL rats noirs et scurls 

-agrit egalement sur beaucoup d'especOs (Surmuloto avloantla, dasys 

argentiventer etc...)
 

-lea blocs Ratilan sont insensibles a l'action des agents atmospher

iques.
 

TRAITMENT AVEC RATILAN DANS LES PLANTATIONS DE CULTURES ARBUSTIVES:
 

*En cas d'attaque ou en debut de traitement
 

-Placer un bloc au pied de chaque arbre
 

-Remplacer les blocs conFommes sous les 6-8 jours
 

-Pour prevenir toute nouvelle attaque
 

-Renouveler chaque mois les bloss qi auront ete consommes.
 

DANS LES PLANTATIONS DE CANNE A SUCRE
 

*Reperer les parties du cham ps attaquees. Disposer en bordure du
 

champ I bloc tous les 5 pas A l'interieur du champ la.ou il y a des morsur
 

fraiches 2 blocs pour 10 m2.
 

Remplacer les blocs manquant tous les 6-8 Jours jusqu'a l'arret de la
 

:onsomrnation.
 

*Pour eviter la reinvasion; disposer:
 

-en bordure du champ un bloc pour 100 m2
 

-Renouveler chaque mois les blocs qui auront ete consommes.
 

EN CULTURES VIVRIERES (RIZ.. MAIS - SORGHO ETC...)
 

- Repartir sur le sol I ou 2 blocs tous les 100 m2
 

- Dans le cas du riz irrigue, disposer les blocs le long des diguttes 

a raison de I bloc tous les 3 metres
 

- Remplacer les blocs consommes tous les 6-8 jours
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PRDW TIONS A PRENDRE
 

-EvIter quo dos personnes ou dos anim aux no consomont lee 

blocs appats Ratilan
 

-Ne laisser pas les enfants jouer avec les appats ratilan
 

-Empecher lea animaux de marger les appats ou lea rats tues.
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Appendix 8 

Project Background
 

The Problem
 

The public health sector has been identified as a major area
 

of concern for A.I.D. in Chad. Interventions in this sector will,
 

for the forseeable future, concentrate on planning and manpower
 

development for efficient health strategies.
 

GOC curative and preventive functions in rural areas may be 

expected to continue to be extremely limited and major improve

ment in the extremely low level of health conditions of the rural 

populations can only be expected to be apparent in the long-term. 

A major contributory factor to the low health standards of the 

rural population is a general lack of potable drinking water. 

Water for direct consumption, cooking and washing is procured from 

rivers, standing open water and from easily contaminated open 

wells. Serving as probably the major transmission point for in

testinal and infectious diseases, these water sources are largely 

responsible for the unacceptably high incidence of amoebic and 

bacillary dysentary, schistosoniasis, and onchocercosis; along 

with an ever present danger of cholera and typhoid. While locally 

available health statistics are far from satisfactory, the magni

tude of the problem is indicated by a 1967 Johns Hopkins Sample 

Survey which found that in routine examinations in the South of 

Chad, the prevalence of onchocercoses was 42% and that through

out the country, on any one day, of children ages 0 - 9,125% had 

diarrhea. It is apparent then, that the single most effective 
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(and probably cost-beneficial) preventive health measure would
 

be the provision of a permanent potable water supply to rural
 

populations: potable water constitutes the most rapidly effective
 

intervention in the arsenal of preventive health measures.
 

Proposed Response
 

This project will provide a permanent supply of potable
 

water at the viklage level in selected rural areas through the
 

installation of closed small-bore tube wells. These wells will
 

be installed deep enough into the aquifer, or water bearing strata,
 

so as to be largely unaffected by seasonal water variations or
 

drought, thus assuring a high degree of permanency to the water
 

supply.
 

Description of Project
 

The project would involve the installation and maintenance
 

of approximately 500 wells in two different project areas affecting
 

over 400,000 people. The first project area in the north would
 

consist of the areas around and between Mao, Moussoro, N'Djamena
 

rurals and Guelengdeng. One hundred and fifty wells would be
 

installed in the larger northern section, while an extra 50 wells
 

would be installed in the heavily populated area surrounding and
 

following the road south from N'Djamena to Guelengdeng, which
 

makes a total of 200 wells for the northern project area.
 

The second project area would be in the southern Prefectures
 

of Tandjile, Logone Oriental and Logone Occidental. 150 wells
 

would be installed by one team working in Tandjile, while the
 

other team would install the remaining 150 weels In Logone
 

Oriental and Occidental.
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Thus, the two projects would operate simultaneously over a 

period of five years to install a total of 500 wells in six 

prefectures. 

The sites of project operation, as described above, have
 

been chosen by FDAR on the basis of two criteria. Hydrological

geological suitability for the technology involved, and the need
 

fr potable water supplies as an input into planned rural develop

ment efforts in these areas. The Northern two teams would work
 

out of*the existing FDAR warehouse and facilities in N'Djamena.
 

It would be necessary, however, to construct.a new base of
 

Each drilloperations around Moundou for the southern two teams. 


ing team would be composed of two Peace Corps Volunteers and two
 

Chadian counterparts (4 teams or a total of 8 PCVs) and would be
 

equipped as follows:
 

a. one drilling rig and truck 

b. one transport truck 

c. two support vehicles 

d. complete tool/equipment supply 

e. fuel and lubricants/vehicle maintenance materials 

f. necessary well installation materials 

g. wells maintenance parts for five years after 

the installation phase ends. 

In addition, the services of a direct-hire program co

ordinator are recommended to supervise the operations of the four
 

teams, administer the two projects and act.as a liaison between
 

U.S.A.I.D., Peace Corps and the Chadian implementing agency (PDAR).
 



Contributions from the Chadian Iuplementing agency would b in 

the form of salaries for the counterparts, administrative support 

and use of existing capital equipment and facilities. 

The type of wells to be installed would be a closed, small

bore (2-3") well, operated by a manually controlled pump mechanism.
 

The term "closed" refers to the fact that water is encased in
 

piping from the source, and that the well is covered at the top,
 

which prevents contamination by contact with surface water, waste
 

products or other foreign substances. The type well proposed was
 

designed in 1967 by Mr. Henry Tysen, an AID engineer, specifically
 

for use in the rural Sahelian environment. The design has since
 

seen a slight modification based upon actual successful experience
 

with the well in Chad. The pump is designed to be easily operable,
 

inexpensively fabricated of locally-obtainable materials and easily
 

maintained. The well itself, especially with regard to the screen
 

and cylinder, were designed to suit the specific sub-soil condi

tions of Chad, namely the widespread occurance of a sand aquifer.
 

Prior experience in two different well installation programs in
 

the North and South of Chad have verified the adaptability of the
 

Tysen'design to existing geo-hydrological conditions.
 

EXPERIENCE
 

This project is based upon the experience gained in two R & R
 

funded projects which were implemented in 1975 as a response to
 

the Sahelian drought: 677-125-IV-H, Well Construction and Main

located in Lac and Kanem prefectures and
tenance, which was 


677-125-IV-L, Well Construction in Moyen-Chari and Logone Oriental,
 

located in the southern part of the country. These'projects
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tested the utility of the Tysen pump and the viability of Peace
 

Corps directed teams operating through FDAR. The successful
 

operation of these projects has not only established a basic
 

capability on the part of FDAR to manage the program, but have
 

resulted in FDAR devoting an increasing amount of its funds tw
 

A note of interest is that tests conducted on
well development. 


the water produced by the wells indicated a standard of water
 

purity superior to that of the N'Djamena water system which is,
 

itself, potable. Experience gained from the R & R well programs
 

has determined that the magnitude of well installations proposed
 

would require an implementation schedule of five years. The
 

actual implementation of the project, would have the advantage
 

of financial, organizational and practical experience gained in
 

the R & R programs and would not be subject to delays in imple

mentation.
 

HOST GOVERNMENT ACTIVITIES
 

Well development in Chad has been sporadically carried out
 

by three different organizations. The Ministry of Public Health
 

has, in the past, undertaken a limited well installation program
 

for the provision of potable water at infirmary sites. This
 

program is now defunct because of financial restrictions. SERARHY
 

is the Chadian organization officially designed for well develop

ment in rural areas. However this organization is devoting its 

efforts to the provision and maintenance of expensive, deep, 

fnr human and livestock consumption. SERARHY
hrn.- w 11 
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has Its resources totally committed to a large, open-bore well
 

project financed by UNDP and would be unlikely to be able to devote
 

adequate attention to this project. FDAR has successfully managed
 

and supported two closed, small-bore well projects since the
 

inception of the R & R program. To these projects, FDAR provides
 

a budget of $26,000 a year, which is used largely for maintenancc
 

purposes.
 

In addition, FDAR will have the continuing source of funds
 

which are generated from the purchase and sale of grains within
 

Chad to support the maintenance of the wells after the completion
 

of the project. FDAR has exhibited a willingness to accept re

sponsibility, though in the past they have had to do so only on
 

a small scale. Where they have taken over funding, such as in
 

the South, they have supplied everything necessary in a most
 

efficient manner. In the North, where the role of FDAR has been
 

one primarily of supervision, coordination and supplementary
 

funding, they have fulfilled those functions well. FDAR is ex

tremely interested in expanding the wells program and views the
 

program as an important part of its organization and overhll
 

operations. There seems to be every indication that, given con

tinued expatriate involvement at the daily administrative level,
 

FDAR will be capable and willing to fulfill the necessary main

tenance functions.
 

At this point it is strongly recommended that any practical
 

wells program continue to work with the Fonds de Developpement
 

et dtAction Rurale (F.D.A.R.) as the implementing agency. FDAR
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has considerable experience administering current and previous
 

USAID, Peace Corps sponsored wells programs, and has proven thati
 

it is both capabla of administrating the execution of the program
 

and of continuing the necessary maintenance functions after the
 

FDAR also possesses a pool of skilled.
completion of the project. 


and experienced technicians who would be used to form the nucleus
 

of manpower necessary for the new program, as well as a good
 

stock of modern capital equipment ($500,000) which would be put
 

to immediate use as soon as funding for the project was approved.
 

ALTERNATIVE SOLUTION
 

While rural public health infrastructure is an unlimited
 

area of need in Chad, no alternative use of resources 
offers the
 

profound and immediate improvements to h :alth and sanitation 
of
 

a village level potable water supply.
 

The alternative choices which exist are'between 
utilization
 

The most

of closed, small-bore, and open, large-bore wells. 


frequently noted draw-back of closed, small-bore 
wells is the
 

requirement for regular maintenance by trained personnel.
 

Experience has shown that routine visits are required 
at 4-6
 

month intervals for changing leather cups, lubrication, 
and making
 

any necessary replacements or repairs of mechanical 
parts.
 

Adequate maintenance would require comparatively 
limited resources
 

in the form of manpower, vehicles, and spare 
parts.
 

On the other hand, the benefits of the closed, 
small-bore
 

well over the open large-bore wells are numerous:
 

depending upon calculations of the cost 
of support


Cost: 




equipment and spare parts for installation; large-bore vells vii
 

run anywhere from three to seven times the cost, per well; of
 

small-bore wells. This means that the funding proposed for this
 

project might generate as few as 110 well sites, as opposed to
 

500 sites.
 

The cost of maintaining the Tysen design is approximately
 

$50 per year--including fuel and vehicle expenses--and we have
 

yet to find a better design of well that is as cost effective.
 

The present life span of the Tysen well, with regular maintenance
 

is from six to twenty years. The limiting factor is the galvanized
 

pipe and Peace Corps has been conducting research into plastic
 

pipe and other alternatives which would extend the life even
 

longer. But even with the present life span the low cost of
 

installation and maintenance of the well makes it a valid invest

ment.
 

Sanitation: Because of their open design, large bore wells
 

are extremely prone to pollution, and once polluted, virtually
 

As noted above, closed wells generate a
impossible to sanitize. 


continuous supply of uncontaminated water.
 

Because of the ease of pollution, the open well is not really
 

a viable alternative for the goal of this project.
 

Environmental impact: In that open wells frequently supply
 

a greater volume of water, they are useful for watering livestock
 

(unlike closed wells). Where range management practices are not
 

in force, resulting high concentrations of livestock during the
 

dry season run the danger of reducing ground cover in the area
 

of the well.
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Although requiring les frequent maintenance.aintenance: 


when they must be repaired, open-bore wells are very &-pensive
 

and require high levels of expenditure of foreign exchange.
 

From a technological point of view, the Chadian technicians
 

of ?DAR who now work with the wells program are capable of per

forming all functions relevant to the installation and maintenance
 

of wells.
 

!Iajor Assumotions:
 

to project success:
The following assumptions are pertinent 


- Peace Corps personnel and commodities arrive in a timely
 

manner to assure adherence to the implementation schedule, re

sulting in the installation of approximately 500 wells in a five
 

year period.
 

FDAR will maintain its management initiative, undertake
 -


to assume during the life of the project total salaries of
 

Chadian personnel recruited for the well teams, and have 
financial
 

resources available for continuation of the maintenance 
program.
 

- Provision of permanent potable water in the project areas
 

will have a significantly noticeable effect on the incidence 
of
 

water borne diseases which are associated with drinking 
con

teahifiated water.
 

- Provision of parmanent potable water in the project areas
 

will have a mutually salutary effect'on the effectiveness 
of
 

other AID inputs in these areas, thus reinforcing 
the trend
 

toward area development.
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APPENDIX 9 

CHRONOLOGICAL ORDER OF PERSONAL CONTACTS, 

F. CARROLL, CHAD, 9-5-77 to 6-6-77 

1. Ms. S. McGahuey, Health Officer, USAID 
2. Mr. J. Nixon, Deputy CDO, USAID
 
3.. Mr. L. Prosser,.Program Officer, USAID
 
4. Mr. T. Danner, IDI, USAID
 
5. Mr. Belty Rari-Kangar, IBRD Liaison, Chad Ministry of Plan
 
6. Mr. Hervieux, Director, O.R.S.T.O.M.
 
7. Mr. Allah Rabai, Director, Dureau de l'Eau
 
8. Mr. Berre, Advisor, Bureau de l'Eau
 
9. Mr. Y. Cheneau, Director, FARCRA Veterinary Laboratory
 

10. 	 Mr. Baguidi, WHO Sanitary Engineer
 
11. 	 Mr. John Hannum, PCV, N'Djamena
 
12. 	Mr. Stefan Krashevski, Agricultural Officer, USAID
 
13. 	 Adjoint Prefect of Bongor
 
14. 	 Adjoint Prefect of Lai
 
15. 	 C. Lotti Engineers, Sategui-Deressia Project
 
16. 	 Village Chief, Deressia
 
17. 	 Village Chief, Djogdo
 
18. 	 Mr. John Henley, IBRD Civil Engr. S-D Project
 
19. 	 Mr. Ndo - Toingar Tatala, Chef, Red Cross, Lai
 
20. 	 Village Chief, Ninga
 
21. 	Mr. Savandy, SATEC Representative, Sategui-Deressia Project
 

22. 	 Chef de Canton, Doumi
 
23. Chinese Agricultural advisors, Bongor Rice Production Project
 

24.. Mr. Ngorgas, Chef, Casier B, bongor Rice Project
 
25. 	Mr. N'Duosugar, Chef, Plant Protection Service
 
26. 	Mr. D. Shallow, USAID Consultant, Food Crop Protection and
 

Production
 
27. 	Mr. A. Vendee, Societe Tchadienne de l'Eau et de 1'Elec

tricite
 


