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Rural Water Supply Development

Availability of Water Supply: As contrasted. with the general

regional east-vest banding -0£ climatic zones that prevails in

West Africa, much o£ Togo as well as neighbouring areas in

southeastern Ghana. and much o£ Benin lie in a zone of climatic

anomaJ.y. Rain-shadow effects created by the AtClcorian Hills

apparently generate this anoma1y. Consequently, in the Coastal

Plain of Togo and extending inland as far north as Akaba

(lat. go north) the Sudan savanna tyPe of climate preVails with

annual rainfall ranging from less than -900 to about 1,100 mm.

Farther north rainfall increases to as much as 1,1J)O to 1,600 mm

an the Atacorian Hills of western and north-central Togo and then

decreases gradually to about 1,100 IIIIIl in the Savannes Region of

the extreme north. Also as a result of this anomaJy, rainfall and

streamflow tend to be highly variable. ~ fran year to yea:r and local

water shortages are chronic. Rainfall in the Dapaong area and in

the middle Oti River basin (Mango - Sansanne area) is generally

concentrated in the months between April and October. November

through March is the dry season. In the south of Togo the rainy

season is a month or so longer, even though the total annual rain­

fall is less than in the north. Also in the south there is usually

one dry month, August, in the middle of the rainy season. (B)

Because of rainfall distribution most of the larger streams

in Togo that head south of the Atacorian Hills are fla~T with high

discharges in the rainy season and very low base nows in the dry

season. The most important of these streams are the Sio, Lili and

Haho Rivers. The flo'W of the Sio inland from Leme is at times

less than 0.:3 m:3/sec during the dry season. The Hono ::tiver whose

tributaries head in the high rainfall belt o£ the Atacorian Hills

has important base flo'Ws even during the dry season. The oti River,

'Whose middle and upper tributai:i.es rise in the Atacorian Hills of

northern Togo and Benin, also has important dry season £lows (B)

I
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• . too'

Because of the seasonal. var"j ~bility of water supply, the

Government of Togo has been making strong efforts during the past

15 years, with the help of foreign donors, to ameliorate water

shortages in rural areas through construction of modern open wells

and also sane drilled wells and for the larger urban conglomera­

tions through building of dams and reservoirs, treatment plants

and water distribution systems. Nevertheless, and in spite of

these efforts, more than 50 percent of the rural population contimes

to depend OD • - -.- water supply obtained from unprotected springs,

unlined traditional wells,defectively constructed modern wells and

contam:illated .natural-water: ho.les~·.

With sane exceptions, however, due to unfavorable geologic

conditions or deep water levels, ground water can be obtained frcm

wells in quantity adequate for village supply in 80 to 85 percent

of the national territory of Togo. Where ground water is not

available or too costly to develop, alternative surface-water

sources can generally be found and developed. If sanitary quality

of rural water sUPplJr is to be taken as a valid social goal, however,

adequate measures must be taken to protect wells or surface-water

sources against pollution and to insure continuing maintenance of

water points and pumps. In the absence of maintenance programs to

assure continuing sanitary quality, investments in water-delivery

systems are of doubtful merit.

BEST AVNL/\CLE COFY
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~c setting: Togo contains within its national territory

three general groups of rocks, each of which presents particular

problems with respect to ground-water development and management.

The oldest of these groups are the Precambrian crystalline rocks

which directly underlie about 75 percent of Togo, chiefly the

Plateau, Centrale and Kara Regions but also the northernmost

part of the Savanes Region and the northern edge of the Maritime

Region. Somewhat younger are the consolidated Paleozoic sedi­

mentary rocks of the Oti sedimentary basin in the Savannes f,egion

underlying about 15 percent of the national territory. Youngest

is the Coastal Plain ~ring entirely wittin the Hariti!ne F.egion

and underlain by unconsolidated and semiconsolidated sediments

ranging from Cretaceous to late "Tertiary age. The Coastal Plain

covers approximately 10 p~rcent of Togo. (B)

Among the three groups of rocks in Togo mentioned above,

the crystalline rocks of the Precambrian terrain present the

most difficult technical problems with respect to extraction of

potable water supplies for rural require~ents. The methods which

must be adopted, in the search for and recovery of ground water

in these terrains are orten costly wit~ substantial risk of

failure or only qualified success in obtaining even mL~mal

supplies. Nevertheless, there is no alternative source of ground

water in 75 percent of Togo. The ?recambrian terrain includes

Dahomeyan migm~tized gneiss and mica schists; ancient gheissic

granite shield rocks of the Dapaong and Palime areas; and younger

'9I,lartzites, phyllites and slates of the Buem, .~t3.corian 3Jld Kante

systems which form mountainous ridges with intervening valleys

trending north - northeast through the western" and north-central

part of Togo.

The most readily available ground water and presently the

most extensively developed for rural water supply in the Pre­

cambrian terrains is that which occurs in the surficial mantle

of weathered rock together with an underlying fractured zone.

.3
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In some lowlands and plains of Togo the weathered mantle attains

thicknesses of as much as 40 m or more, but on higher ground near

rocky outcrops or in hilly. areas the mantle may be only a few meters

thick. On the Dapaong and Palim: granites, granite gneisses and

mica schists the weathered mantle may attain thickness of up to 4Om;
on the Dahomeyan migmatites it averages about 10m thick; and on the

rocks of the Buem, Atacorian and Kante systems it is commonlY less

than 2m thick. The weathered mantle from the surface down generally

has the following characteristics :

(a) Laterite carapace or dUricrust. ThicknesR 0-1Om. Seldom

permanently water-bearing. Traditional unlined open wells can

sometimes yield up to 30 m3/h, while the carapace is temporarily

saturated during the dry season.

(b) Clayey alterites, com:non2.y Kaolinitic and up to 1Jm thick.

Running or soupy· saturated cl3ys may cause problems in sinking the

concrete curbings of modern open wells. Yields to wells can range

from nothing to a few hundred liters per day.

(c) Ff table sandy Bone a few meters t:'1ick with cemented'

mi."leral aggregate in granites and gIBisses. Yields to wells can

range from a few hundred liters per hour to a few m3/h=.

(d) Fractured zone as much ~s 50 to 100m thick, in places

less or even more. Yields can ranee f~o~ about 0.5 to 10 m3/hr.

t-:ost open dug wells do not J and in some case·s cannot, penetr2.te

much into zone (d). On the other hand J small diameter tubwells

drilled by the percussion and rotary methods can penetrate into.

zone (d) to intercept water in deeper fracture syste~s. These

two methods may becor:le ineffective and uneconomic, however, if the

rock becomes too hard. Penetration of hard rocks to depths of 100m

4
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or more can be accomplished with ease by the down-the-hole air

hammer drilling method. In the granites and granite ~eisses of

the Precambrian terrains of Togo the thickness and permeability

of zone (c) conditions the yields of open d~eJlt..(c.}be·schists

may b~ .pr,.,oductive to. oPen ~ells in zone (b), liol'O'rr::; is usually ~l."
'2~(t:4~,...cA~~
productive to drilled wells in schists. Pnyllites are commonly

qUite non-productive in all zones but fortun.'1.tely they are not

widespread. Qua~z"ites do not weath!3r significantly, but they

are usually productive to drilled wells in zone (d).

Many open wells of both traditional and modern design have

been put down throughout Togo to serve !"Ural water-supp1y needs.
~

The wells which tap wate:=- in the weathered mantle of the Prj.ambrian

terrain range from about 5 to 40 m deep and average about 15 m.

The yields obtainable fran such wells are general~ no more than

about 10m3jday, and many fail canpletely. The water levels in

wells COI!'l!lonly fluctuate widely in the Pr~bri:l.n terrain, rising

in the places to less than 5 m belCM the land surface during the

rainy season and then declining to as much as 15m or more below l:md

surface in the dry se~san. Because of these large fluctuations,

most open wells must be deepened two or three times before a stable

supply through the dry season can be assured•

.c..
Ground-water occurEence in the PrJrffibrian terrain whereas

homogeneous on a regional scale, is fiUCt less so on a local or

well-site scale. Consequently, there is al~ays a risk of failure
L:./

or only oualified success in sinking any ~ell in "the Pr~brian

terrain. On the average about 5 percenf;all wells put down find

no water, about 10 to 15 percent provide very meager supplies,

and 80 to 85 percent can be adequate to provide enough water or

more for a small vilbee sup:-:ly. The risk of failure th::-ough

poor well sitine can of course be reduced by appropriate study

of local fracture systems using well-established geologic c~teria.

5
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The range and average yields and well depths in the cOIlUDon rocks
~

of the Pr~ambrian terrain of Togo are as follows :

Rock Type Well yield (m3 Ibr) Well depth (m)

Range Aver- t.xcep- Aver-
age tional P.ange

a.~e

Schist 0 - 20 4 30 25-80 4fJ
Quartzite o - 5 3 15 25-80 40

Granite ~J
granite eiss:

I .
Zones(a) and (c) I 0-5 0.2 10 5-40 15

Zone (d)
I
I 0-10 4 20 I 30-80 40
I I! ,

Because of the uncertainty of water su~plies from open wells and

beginning with the Ui~DP ground-wate:- su:-vey of Togo in the mid-196Js,

increasing effo:-ts have been made to tap deeper fracture systems in

the Pr~brian rocks with drilled wells (tubewells). Wnereas a

certain percent (perhaps 10 to 1; percent) of s~ch drilled wells can

be considered failu:'~~most succeed in tapping l~rger and more perma­

nent water sup:;lies than those obtainable from open wells. ,':',t Japaong,

for example, four d:'illed wells were put dO'wn in about 1965 to depths

"of 19 to 58 m in granite gaeiss. The yields obtained ranged from 3.5

to 15 m3/hr. There was also enough yield obtained among the four

wells to supply 20 m3/hr or· 480 m3/day at Dapaong. (B) (These wells

still (1978) provide a substantial part of the municipal water supply

of Dapaong). The chemical quality of the water is quite good with

only 160 to 310 mg/l of total dissolved soliis. - ~t Bassar, however,

shallow drilled wells put down to depths of 10 to 22 m in Buem

quartzites obtained every low yields ranGing fron 0.4 to 12 m3/day.

(It is possible that larger yields could have been obtained bJr

deeper drilling) (B). Three wells drilled 17 to 4.5m deep at Kante

in schists and phyllites produced yieljs ranging from 7 to 12 m3/h,
but the average yield to be expected from a drilled well of this depth
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in this area is about 1.5 m3;h. Among nine wells drilled in 1965

to depths of 15 to 45m in the Atacorian schists near Sokode four

(45 percent) were total failures. Yields in the remaining five

wells ranged from 0.3 to 5.0 m3/h. Most ground water in ~he

schists was found in the fractures of zone (d), and not in the

over~ing weathered mantle which is 1.5 to 15 m thick in this area.(B)

Dahomeyan migmatized gueisses at Lama Kara produced yields ranging

from 1.8 to 7.2 m3/h in three drilled wells, 20,46 and 70 it deep •

.:".t Notse the Dahomeyan migmatites yielded 3.0 and 4.0 m3;h to two

drilled wells 52 and 70 m deep (B).

The consolidated Paleozoic sedimentary rocks of the Oti

sedimentary basin underlie about 15 percent of Togo in the Savannes

Region. Because of their consolidation most groll11d water in the

Paleozoic rocks circ~lates through secondary fractures and along

bedding planes other than through the interstices of the rock

grains. Th~andstones generally form the most productive aq~ifere,

but the interbed~d limestones shales and siltstones are also locally

"productive. Hany existing open wells in the Savanes Rggion tap

shallow ground water in Paleozoic rocks at depths ranging fro~

5 to 30 m. The yiel:1s obtained from such wells range from about

2 to 5 m3/day, but many go dr'J in the dry season. The depth to

water ranges from about 10 to 20 m in the dry season to as little

as 2 m in the wet see-son. I::elatively few tubewells have been

drilled in the Paleozoic rocks of the Savannes Region, but the

expectable yields and dependability of the supp~ qre likel,.v to

be considerably greater than t~:ose from existing shallow wells •

.:"t Boumbouaka, for example, two exploratory wells drilled to depths

50 to 37 m in fractured argillaceous sandstone produced yields of

7.0 and 0.3 m3/h, respectively. It is estimated that 50 to 100 m3/day

could be obt9ined from individual deeper dri lied wells in this area(B)

The· expectable yields that could be obtained from drilled wells in

the Paleozoic rocks of the ~avanes ~egion are given in the following

table :

.7
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Rock type Well yield (m3/h) Well depth (m)

Aver_ Exe~-
Ranee

./\,ver-
hange age tio 1 age

Sandstone 1-5 3 40 10-100. 50

Shale and!or
Siltstone 0-5 1 10 5-70 50

Limestone 0-20 10 75 15-100 50

The Coastal Plain of the Maritime Region of Togo is underlain

by a wedge of unconsolidated and saniconsolidated sediments. These

thicken rapidly. seaward (southware) from a feather edge e.gainst

Frecambrian crystalline rocks on the north to more than 600 m along

the coast. The Coastal ?lain seqLBXE in ascending order includes the

following (I) :

1. The Ur-per Cretaceous (Eaestrichtian), ~hich attains a thick­

ness of about 20J m is l3.rgely sand or soft friable sandstone ove!"lain

by interbedded coal, clay and m~rl.

2. The Paleocene (.Montian '?nd Thanetian), about 45 to 50 m

thick, consists of fossiliferous sandy limestone and some sand.

3. The Eocene (Ypresian) includes interbedded marls, nurr.mu­

litic limestones and a phosphatic facies of Eocene (Lutetian)age.

4. The Continental Termina=. (l':iocene to Pliocene nge) includes

in~erbedded fluvial and lacustrine deposits of clay, sand and gr~vel

~lich blanket older sediments of the Coastal ?lain. The Continental

Ter:::inal is less than 10 m thick near the inland edge of the Coastal

Plain but thickens to about 100 m along the co?st.

5. The coastal plain is aissected by the valleys of the Sio,

Lili an:! Babo f,ivers and a pronounced strike lowland, the "Depression

de la Lama". These valleys are in places filled by Holocene alluvial

8
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deposits of silt and clay as muc~as 30 to 50 m thick. The valleys

and the lowland divide the Coastal ~lain into six interfluvinl

II plateaux" •

6. A sandy barrier beach 5 to 6 m above sea level between

Lome and Aneho, which blocks the drainage of seaward

flowing streams and foms Lakes Togo and hneho.

Three important water-bearing zones hqve been recognized in

the Coastal Plain) (C) The uppermost, and perhaps the most produc­

tive, of these are sand and sand and gravel aquife:r\S in the Continen­

tal Teminal which occur at depths of 20 to 30 m in the no:oth

increasing to 60 to 80 m in the south. In the vicinity of Lakes

Togo and Aneho the water in these aquifers is brackish or salty.

De!3per aquifers occur in sand and limestone of the basal Paleocene.

A still deeper aquifer also occurs in sand and friable sandstone

of the Upper Cretaceous.

Open wells in the Coastal Plain tap the uppermost aquifer :!.t

depths ranging from less than 15 m near the cO:.ist to as much as 70m

in the Tabligbo area. Owing to dissection of the Coastal Plain by

stream valleys the ground-water levels beneath the plateaux are

remarkab1y deep - for example 30 to 60 m in the Tabligbo and Tsevie

areas and 10 to 30 m in the Vogan and Attitogon areas. Because of

deep water levels and the labor involved in lifting water by hand

lines and buckets for domestic water supply, open l,.lells are used

as a water source of second or third choice. Cistern sup~,lies and

nearby streams or marigots are preferred w~ter sources dUL~ng the

rainy season and open wells are used chiefly during the dry season(C).

At present there are reported to be about 30 production tube­

wells in the Coastal Plain which are equipped with power pumps and

engines. (D) Most of these tube.... ells tap w~ter in aquifers of the
~

Continental Terminal but some are screened/laquifers of the Paleocene

and Upper Cretaceous. The tubewel1s range from about 40 to 250 I!l

deep. The yields obtained from individual tubewells equipped with

q
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power pumps and engines arll reported to range from as little as

2 m3;h to as much as 180 m3;h. Host of the tubewells, however,

are pumped at rates of 10 -to 30 m3Jh. The static water levels in

these tubewells appear to be comparable with those found in the

open wells. (C)

In addition to operating tubewells, there are reported to be a

considerable number (perhaps as many as 200) of idle, small-diameter,

completed and screened tubewells now capped with steel plates. .

These tubewells were put do\m chief]y 'for observation in connection

with studies of the hydraulic characteristics of aquifers. (D)

Hany of these tubewells could now be fitted with hand pumps to provid.e

sanitary water suIlPly for nearby villages.

Past orojects in water-resou~ces develoornent: A consi~erable

number of water-resources studies and development projects have

been undertaken and completed in Togo with international and

bilateral donor assistance du~ing the past 15 years. The studi~s

have p~oduced a lRrge volume o~ usefUl L~form~tion essential fo~

the systematic development and management of the country's water

resources. ~lso a considerable number of surface-water and ground-

·...ater development proj ects have been undertaken and completed for

town and small city (15,000 - 30,000 persons) ,_"ater supplies.

Foreign donor assistance for construction of both open and drilled

wells has been provided in several p?rts of Togo. The more impor­

tant of these programs are as follm·ls

studip.s:

(1) OP.STC~Jj (French, Offic e de la :~echerche Scientifique et

Teclmique Outre Mer) in cooperation ...,ri th the Togo Service du

Genie :~ural and Hinistere de Travaux Publics. ORSTOH ropports a

coudtry-wide stream-gaging network and makes pre-feasibility

hyd~ologic studies in all the importsnt river basins in the countr,".

/0
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(2) ASCENh. in cooperation with the Togo Direction Generale de

Meteorologie. ASCENA supports a ccuntry-wide network of weather

stations and a continuing program of meteorologic observations and

data collection.

(3) Italoconsult/llilDP (Study for the provision of water for

Lane, Tsevie, Aneho, Tabligbo and Ahepe, 1969). (A)

(4) UN;nJNDP/IT.t"LOCONSULT in cooperation with the Togo Directiori

des lI:.ines et de la Geologie. UN/UNDP ,Project TOG 4 (Survey of Ground

Water Resources, Togo, 1967). (B) Activities in this project durinE

1964-68 were concentrated in the Precambrian crystalline and Paleo­

zoic sedimentary rock terrains. Altogether 23 percussion drilled

test wells were drilled in these terrains. In addition four test

wells were put down in the Coastal Plain.

(5) ~wedish bilateral technical assistance during 1968-71.

Project concentratej in Coastal Plain. Ten exploratory wells

were put do~m by percussion drill in the western part of the Coastal

Plain and one in Frecambrian crystalline rocks at ;..vetonou. Seven

pumpinf, tests were ~~de of which thrpe were in tubewells 10 to 15 kn

north of Leee. The depths of the exploratory wells, 90 to 1JO m

deep, indicated potential yields of JO to 60 m3;h.

(6) British bilateral development assistance Curing 1972-73

in cooperation \,,-ith the l-1inistere de Travau..;: fublics. rroj ect

concentrated in the Tabligbo area of the Coastal Plain. Nine pro­

duction tubewells were drilled by Balakhany, Ltd., Lagos. The tube­

\olells were all equipped with Honolift helical type pumps manufacturej

by Eonyo Pumps, Ltd., U. K. These pumps are belt-driven b;}r Lister

diesel motors.

(7) UN/~iDP in cooperation with the Togo Direction des Mines

et de la Geoloeie. IDi!iJNDP Project TOG!70/511 (Ground-water Explo-

ration in the Coastal lone, Togo, 1975).(C) This project,

carried out during 1971-75, concentrated on the Coastal Plain to

11
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determine the thickness and areal extent of the aquifer systems

and the potential threat of salt-water encroachment. In addition

test drilling was carried out by the percussion method at 10 selec­

ted villages in the Precambrian crystalline terrain. Two drilling

rigs were provided by UNjUNDP for the project - one Speed Star 71

percussion rig mounted on a Dodge truck and one vJABCO 1250 rotary

rig mounted on a Fard truck. Altogether 43 test wells \-lere put

down during the proj ect. Eleven test wells were drilled to

depths of 40 to 90 m and screened in' the Continental Terminal;

20 test wells were drilled to depths ~f 90 to 250 m (average 15'00)

to test deeper aquifers in the Paleocene and Upper CretaceDUS;"

and eleven test holes were drilled in Precambrian cystalline rocks.

The maximum depth reached was 303 m in the Coastal Plain at iweta

east of LOI!le with the VJkBCO 1250 rig. The rota::-J drilled well:::

were st3.:'ted with 13-5/8 inch or 8-5/8 inch casing and f'inishec.

with 6-inch.· J oMson wire-wrap and lbld PVC screens were plac ed

opposite the aquifers tested.

(8) CIDh. (Canadian International Development ----gency) ir..

cooper2.tion with the Direction des Hines et de In. Geologie (m~G).

(Feasibility study fer a project to provide water to the city of

Lane and nine other villages in the Coastal Plain) (D). "carried

out during 1974-76 the work included hydrogeologic studies, test

drilling, PUJ:lping tests and a preliminary development plan for

well fields with pipe lines to supply the city of Lome. The work

was carried out with a Failing "lalker-Neer (f'1..JN-40) combination

rig, which is truck mounted, and a BucyrUs-:2rie truck mounted

percus"sion rig. This equipment was turned over to the LNG at

the end of the proj ect. Also as p9.rt of this project eight( 8)

production tubewells were constructed at or near Sanguera,

Noepe/Akepe, Amedenta, Legbassito, Mission Tove, Kpogame Nouveau,

Aboba and Lebe. The tubewells range from 43 to 250 m deep with

yields ranging from 2 to 27 m3;h. All were completed wiJth 10

to B-inch surface casings and with Johnson-tyPe stainless steel

wire-wrap screens set opposit'\...ater-bearing sands. t:ach of the

tabewells is equipped with a Berkeley vertical shaft turbine puop

BEST A V/I IU\cLE COpy
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coupled with a right-angle gear drive to e. Lister diesel engine.

Each of the tubewells serves populations of 3,000 to 7,000 persons

with !'rom one to three ground-level concrete tank::>

from which water is drawn by

users from 10 to JtJ faucets. A pompiste is in charge of each

tubewell and is responsible for operating the pump, the routine

lubrication of the pump and engine, and the procurement of

fuel. Responsibility for the operation and maintenance of the
~"":l'ju.e

pumps was recently transferred from the DMG to the Servicel\(SHr.

No charges for water, fuel or pump maintenance are recovered

from the users.(D)

(9) Federal Republic of Germany in cooperation with the

Direction de ¥dnes et de la Geologie. (Ground-water exploration

project in the TL'bligbo region). (G)

(10) Direction des Hines et de la Geologie carries on a

continuing program of exploratory dril~ing - : for ground wc.ter

and hydrogeologic studies; and also a country-wide survey of

existing water points.

( 1 1) Servic e de Geni e Rural (country-wid e survey of dams and

tanks.)

Develooment Pro; ects:

(1) Fond Europeen de Developpement (Ft.:D) in cooperation witr~ the

Service or Subdivision Hydraulique. FEB has financed the construction

of some 500 open wells for village water sup:;ly in the course of three

loan ag:eeements. During the third agreement) work was initiated in

1974 and completed in r-:ay 1978. Initially it was planned to put down

250 open wells at a cost of 400 million GFAs, but actually only 120

open wells without p~ps were completed at this cost. The gross cost

per well was thus 3.33 million GFAs which at 230 GFhS per US$ would

be about $14,493 per well. The wells were of the standard ~'lest .':"frican

modern design, 1.8 m in diameter at the surface with a 0.8 m

/3
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raised curbing (margelle) and concrete apron around the margelle.

The average depth of the wells is reported to be about 28 m, so the

average cost per meter would be about $518. The wells are scattered·

throughout the Savarmes, Kara, Centrale and Plateau Region~.(H)

(2) Under the direction of the Regie Nationale des Eaux du
0-

Togo (RNET) work is now underway on the ccnstruction o~ dam on the

Kara River at Koumea. This reservoir with an ancillary water

treatment plant and distribution system will eventually provide

piped water to the cities of Lama Kara., Niamtougou, Pagouda and

Ketao as well as neighboring villages: The work is now being

carried out by a French construction company, SOCEA. A dam and

reservoir for the municipal water supply of Notse has also been

completed by the same company. Also two elevated water towers

have been completed. A water-treatment and filtration plant and

the distribution system are presently under constr~ction.(~)

(3) The German National Development Bank (KVV) also loan funded

construction of a municipal water supply for the city of Sokode.

Coopleted i~ 1971 capital works include a dam and reservoir, a

water treatment plant, a 32 km adduction pipe line, a settling

basin, and a ....ater tower and distribution system in town. The

system services 49 public taps and 150 private connections in the

city (pop. 30,000) and 8 vi.llages (pop.5,000 total) along the

adduction one. The system is currently being managed by the

ruET. (G)
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Presently active and proposed rural water development

projects by other donors:

There are at present .(June 1978) five projects, proposed for

implementation by other donors, that are related to the proposed

USAID Rural water Supply and Sanitation Project in the Savanes

Region. The West African Development Bank (BOAD) has prepared a

proj ect proposal for a nVillage 'Jater .supply ~rogramme" requesting

the Government of Deaaark to provide financing fo~ construction and

materials for 150 modern open wells located throughout the 56,600 km2

of Togo IS national territory. The total. cost of the proj ect is

estimated at 300 million CFAs which at 230 CFAs per dollar would be

$1.3 million. The gross cost per well for 150 wells would then be

2.0 million CFAs or $8,695 per well or for the average well 26 m deep,~

$334 per linear meter. Each well will have a metal ladder; one margelle

0.2Om thick and 0.8m high above the natural hnd surface; one concrete

surface apron; and no pump or cattle-watering facilities. The well

curbing will be emplaced either with reinforced concrete poured in

place or prefabricated concrete rings 1.4m interior diameter at the

land surface. In the weathered zone perforated 1.Om ID concrete rings,

backed with a gravel filter pack, will be placed and a perforated

concrete slab will be placed i..YJ. the bottom of the well. In hard rock

sections no curbing will be placed. The number and regional distribu­

tion of the wells will be as follows

Redon
A-verare

Number Total(m )Depth m)

Maritime 40 25 1,000

Plateaux 17 40 680

Centrale 20 30 -; ;600

Kara and Savanes 30 -22 .LM.Q

150 3,930

Overall average depth is 26 m. (KJ
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The Fonds Europeen de Developpement (FED) is currently financing

a rural development project.in an area of about 3,000 hectares in the

Kara Region. The project is under the direction of the Kara Regional

OPRV (SORAD) of the Ministere de llEquipment Rurale. Some 20 modern

open wells were constructed for 200 families in the first phase

(Feb. 1974 - May 1977) of the project reportedly at a cost of 3.5

million CFAs or 175,000 CFAs per well. The wells averaging about

15m deep yield ve~ little water and some go d~ in the dry season.

A second phase of the project during wh~ch 1,000 new families will be

resettled is now underway. Thirt;>' new \ilells will be constructed in

this phase (1977-81) of the project.(K)

In February 1978 a Fourth agreement between FED and the Government

of Togo was approved that provides for the construction of 290 drilled

wells. The proj ect will last 5 years. Bids for 280 h.2.nd pUJ'l'IPS, to be

mounted on these wells, will be let in July 1978. Two of the wells will

be equipped experimentally with solar pumps. Sixty (60) wells in the

Maritime Province will be drilled departmentally by the I»1G using its

available percussion and rotary drilling rigs. The rest of the wells

(230) will be drilled by a contractor using a down-the-hole air hammer

rig. The company winning the bids for pumps will also be required to

provide pump maintenmc e training at village level Rnd post-sales

service. Twelve (12) Togolese hydrogeologists, pump technicians and

well drillers are to be trained by the BRa1 in France as pert

of the project. Tne Service Eydraulique (SH) would hzve overall

respOnsibility for pump m~intenp_~ce and repair and would set up pump

and well maintenance units in each region. All new equipment would be

provided to the proj ect and would be sold at cost to. a \~ater Develop­

ment Corporation at the end of the project. Some 400 million GFAs

have been set up for the project, which for 290 wells would come to

a gross proj ected cost of 1.38 million CFAs per well pl"J.s hand pU::J.p or

at 230 CFAs per dollar would be $6 ,000 per well plus han::i pump. (H)

Ib
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The approximate rnlmber of wells to be constructed in each of Togo's

econanic regions is as follows :

Region No. of wells

Maritime 60

Plateau 11Q

Centrale 75
Kara 20

Savanes 25
---

290

The UNDP as financing agency and the UN as executing agency

signed an agreement on f'l18.rch 9, 1978 with the Government of Togo mt

implementing project UNDP/I'OGO!75/008/A/01/01 "Strategie d'Amenagement

des Eaux du Togo", First Pnase. The proj ect has a 3-year duration

begin.'1ing in Hay 1978. The Ministere des Nines, de l'Energie et des

nessources Hydrauliques is the counterpa~ agency. The Togolese contri­

bution is 12Q.1 million CFAs (in kind) and the mmp contribution

$US 1,502,683. There are four p~ncipal project components.

(1) Complement (or extend) hydrogeologic research in a 15,00'J km
2

area of the Plateaux Region by test drilling (using a dewn-the-hole air

~er rig), photogeology and geophysics. Productive wells wouli be

equipped with hand. pumps for provision of water to neighboring villages.

(No mention is made of the total number of wells to be drilled but one

down-the-hole air hammer rig is provided for in the budget).

(2) Collection of all available hydrologic data for creation of

a IIdata bank tl and use of the informs.tion to publish an "Atlas of the

Pater Resources and their Utilization in Togotl
• This atlas will present

informtion in the form of maps with an explanatory text on the meteoro­

logic, hydrologic and hydrogeologic characteristcs of Togo.
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(3) Assistance to the government for the material equipping and

development of a "National Canmission on Hydraulic Works".

(4) Training of Togolese personnel in well drilling, hydrogeology

and the planning and utilization of water resource~Jr)

Under j oint financing by the International Development Association

(of the I'lorld Bank group; the FAC (French bilateral aid), and the Govern­

ment of Togo a 5-year proj ect for Rural ..Development in the Maritime Region
~W~

was implemented in July 1976 and will continue until'- 1981. The total

f\mding provided under the proj ect is 3 ,1~2 million CFAs. In ori ginal

project planning provision was made for construction of 20 drilled wells

with hand pumps for village water supply. As of the present time (June 1975)

no wells have been constructed and it is anticipated that perhaps only 4 or

5 :~U: actually be constructed owing to high unit costs. (K)

18
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Agencies concerned with rural water-supply development: Although some

184 million CFAs per year of Togo I s national budget are currently allo­

cated to rural water-supply development, it is not clear h~, where and

what agencies spend these funds. Responsibility for rural water-supply

development is currently fragmented in several agencies among- which are

1. The Hydraulic Servic e of the Ministry of Mines, Energy and

Water Resources (Service or Subdivision Hydraulique).

2. The Sanitation Service of the Ministry of Public Health.

(Service dIAssainissment).

3. The Rural Engineering Servic e of th e Ministry of Rural

Equipment (Genie Rural).

4. The Rural Animation 3ervice of the Ministry of Rural

Development (Animation Rurale).

5. The Social Affairs 3ervice of the Ministry of Public Health

(A ffaires Soc iales) •

6. The five regional development offices (OHPVs, formerly SORAD.s)

of the ~:inistry of ::ural Development.

7. The Togolese National Red Cross (Croix Rouge Togolaise).

There are also a munber of c1'D.lrch and private proj ects for ·... ell

construction such as the Evangelical Church proj ect in the Plateaux

Region, the Catholic Church proj ect in the S3.vanes Region, and an OXF;j.;

proj ect that was previously carried out in the Centrale and Kara Regions.

Coordination among all the various agencies concerned With rural

water-supply development is virtually non-existent. A National Water

CCJl'lll:ission nominally exists, but this interdepartmental body has yet to

convene its first meeting. There is little question that an active
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National Water Canmission is badly needed to formulate policy and

coordinate all thedisparat~water-resources development activities

presently in progress in Togo.

Among the agencies mentioned above, the principal agency involved

in the construction of new wells and the maintenanc e of existing wells

for rural water supply is the Service HydrauliE\ues. The SH operates in

two divisions, a southern one headquartered at Lane and a northern one

at Sokode. The SH now puts down about ~O open wells per year depart­

mentally and contracts out other well-construction activities to

private companies. The SH was the Togolese agency responsible for the

Togolese administration of the recently cQlJpleted third FED well con­

structian project carried out by an Italian contractor. The SH has

completed departmentally about 150 open wells durine the past 10 years.

The SH \.;611 construction program is highly mechanized with extensive

use of mechanical derricks, air compressors, jack hammers, explosives

and sinking pumps. The SH employs the standard desien for the modern

open well used throughout Francophone Hest ;. frica. In the Precambrian

and Paleozoic terrains the SH reports that its open wells generally

range from about 15 to 25 m deep with average yields about 0.15 m3;hr.

~ but some yield as much as 3.0 m3/hr. In the Coastal

Plain the SH reports its open wells must be sunk in some places to depths

of 50 to 70 m to obtain water sufficient for a village supply. Construc­

tion of modern open wells to such depths becomes an extremely costly and

time consuming operation. Consequently, the SH believes that intermediate

'diameter (e-10 inches) drilled wells yielding a nominal 20 to 30 m3;h and

equipped with power pumps may be the most appropriate solution to the

rural water ~~pply problem in the Coastal Plain. The water from such a

tu~ell would be pumped to a central water tower for distribution by

pipelines to water points in clusters of villages. The rural population

density in the Coastal Plain is much higher than in the Precambrian and

Paleozoic te:-rains of the interi or.CE)
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The Service de Genie Rural concentrates chiefly on construction

of small dams and reservoirs in rural areas and also employs some

mechanical equipment in its construction activities.

The Servic ed'Animation Rurale has an extensive program of village

self-help supported in part by donations of food from the world Food

Program. In self-help projects food is given to those villagers .....ho

.....ork an construction of wells, cisterns, earth dams, latrines, schools,

roads, social centers, dispensaries, market places, butcheries, etc.

As of the end of 1977 Animation Rurale had directed construction of SQ:le

386 open ..... ells averaging about 17 ~ deep, some 76 cisterns .....ith an

average capacity of about 75 m3 and 40 earth tanks averaging about

9,500 m3 capacity - all supported in part by the i']orld Food Progr~.

The Direction de Mines et de la Geologie (ru1G) is the chief agency

concerned with hydrogeological investigations and research as well as

exploratory drilling for ground .....ater. The LNG served as the chief c oun­

terpart agency for UNjUlrDP and Federal Republic of Gerrrany financed ground­

.....ater investigations and most recently, CIDA. The DMG has in its custody

most of the departmentally c ontrollF.d .....ater-.rell drilling equipment in

Togo. The equipment, all inherited from past technical assistance project~,

inclUdes the follO'..ring :

1 - WABCO 1250 rotary'd'rilling rig mounted on a Ford truck.

Inherit ed from UN /UNDP•

1 - F~iline Walker - Neer (nn;-40) combination rig capc:.ble of

drilling to 1,000 m. Truck mounted. Inherited from GIDA.

1 - Bucyrus Erie percussion drilling rig. Truck mounted.

Inherited from CIDA.

1 - Speed Star 71 mounted on a Dodge truck. Inherited from

UN/UIIDP. The IMG uses its equipment mostly for exploratory drilling

and also for production drilling on contract to other government

agencies. (D). Host of the DHGs drilling operations have been concen­

trated in the Coastal Plain.
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In past years the Peace Corps (PC) has been active in construc-

tion of both large-diameter 'modern open wells and also small diameter

hand drilled wells for rural water supply. PC well construction

programs in Togo are currently inactive owing to excessive confusion

and overlap among government agencies concerned with rural-water supply

development activities. The PC directed a hand-operated percussion

well-drilling program in the Atakpame-Akposso region from 1972 until

1m under the sponsorship of the Eglise Evangelique, the United Church

Board for World Ministries, the OXFAM, tbe AFVP and others. Hore than

160 wells were drilled and hand pumps installed. E'ich recipient village

was reqUired to contribute cash and labor amounting to about one-third

the total cost of the well and pumps. The wells were started with a

hole 5 inches in diameter in which a 4-inch casing was placed, if caving

ground was encountered during drilling. This casing was removed and

reused when a permanent 2-inch galvanized drop pipe casing with a stain­

less steel drive point was placed in the well for final hand-pump installa­

tion. Yields of 0.5 to 1.0 mJ/br were obtained by pump test before a well

was considered s;;atisfactory for routine hand-pump operation. Sanitary

protection was provided by a square concrete apron poUered around each

well collar. The wells put da..rn by this method range from 10 to 25 m deep

·...ith an average of about 15m. The yields obtained from the wells are

reported to be generally satisfactory. :.lso the Eglise Evangelique set up

a mainten~nce service and repair shop at !takpame for the hand pumps

inclUding servicing trucks, sp~re parts and trained hand-pump mechanics.

O};erating costs have proved to be quite high owing to frequent breakdor.ms
Fepa~rs

and/requ~red for both Bodin Vl8.j estic and t~bi pumps used on the wells. (F)

Elsewhere in Togo the Peace Corpps has been involved since the

late 1960s in construction of open hand dug wells most of which are

curbed with concrete rings 1.0 to 1.5 m in diameter and as much as 60 m

deep. The villagers normally provide labor, sand and gravel and sometimes

a cash contribution. The Peace Corps provides cement, reinforcing steel,

molds for the curbing and tools. Of the gross cost of Cl well, villagers
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have general~ provided about 50 percent. Although no accurate figures

are available it is estimated that the Peace Corps has put down more

than 1,000 mooern open wells in Togo since the late 1960s •. (f)

The chief private water-well drilling contractor operating in

Togo is SAsrF, a French company based in Abidjan, whichpresent~ enjoys

a virtual monopo~ in the country. There are, hCMever, reported to be

one or two smaller competing cQTIpanies. SASIF, which has been active

in Togo since the mid-1950s, employs both rotary and percussion rigs

in its drilling operations and is reported to have recent~ a down-the-

hole air hammer rig. (E) f"'-.....d.NJ.r G6
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Constraints and Alternatives in Rural Water-Supply Development

The chief constraints to effective rural water-supply development

and management in Togo are administrative and organizational rather

than technical. The present fragmentation of responsib~~ty for the

rural water-supply program among severa. governrnent agencies and the

lack of coordination or cooperation among these agencies mitigates

against the continuing viability of upgraded and sanitarily protected

village water-supply systems. The key component to the success of
.

such systems is a well-trained, adequately-financed well and pump

maintenance organization which receives continuing administrative

and political support at national, regional and local levels. In

the absence of such continuing support any organization, however

well structured initially, rapidly becomes ineffective.

From a technical point of view there is little question that a

drilled well with a hand pump is superior to an open well as a

24

r 1 .SOurce of 'Water supply in the r'f envu-onnent. The drilled well

providea a sanitarily protected supply of relatively stable year-

round yield. The drilled well is also more cost effective in terms

of investment, maintenance, and of volume of water produced per well.

The only major problem is that of the hand pump required for extrac-

tion of water from a drilled well and the continuing need for mainte-

nance and occasional repair of the pump. There is considerable

awareness of the advantages o~ drilled wells for village water supply

in the upper echelon of the government. As yet, however, there is

little evidence of a will to dedicate the national resources necessary

to make a well and p~~ maintenance program operate effectively at 1J~

village level.
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Although protected wells with hand pumps are probably the most

feasible and satisfactory sources of village water supply in most of

Togo, there may be other alternatives for developing village supplies.

There are reported to be a number of perennial springs scattered

through the hilly tracts of the Plateaux, Centrale and Kara Regions.

By covering the spring heads with close~ collection boxes or capta­

tions of concrete Or masonp~; potable water could be delivered by

gravity pipeline to storage tanks and village fountains on lower

ground. Before a spring captation program is undertaken, however,

it would first be necessary to carry out a national inventory of

springs to ascertain their elevation, flow, suitability for captation,

and length of pipelines necessary to 1eliver water to one or more

target villages.

Cisterns are used rather co~only through most of Togo to collect

rmn water from corrugated metal roof tops. Rain water is also collected

in earthen jars from the thatched roofs of village huts. Most cisterns

are set below ground level so that it is necessary to dip water from

them by unsanitary hand lines and buckets. Many of the cisterns of

the more prosperous citizens are equipped -r_th cistern pumps to raise

water to small roof-top tanks so that ru~~ng water can be provided

for indoor showers and flush toilets. By raising the base of the

cistern to perhaps 80 cm above ground level the water C01ud be drawn

off by hand faucets rather than by dipping. Better sanitary protection

could also be assured by mOre effective covers, although many existing

ones are partly protected by corrugated metal roofs. Greater quantities
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of water could be collected from-larger surfaces, notably the roof

tops of government buildings, warehouses and other large structures.

Potential for greater use~ of cisterns also exists in areas of high

rainfall, but where yields from wells are inadequate Or of poor

chemical quality. If cistern construction projects are undertaken

on any SUbstantial scale, prior evaluation and study would be

desirable to determine the most effective design in terms of volume

of water stored and possible alternatives in design and materials.

Another alternative is rainfall harvesting particularly from

the uncultivated rocky knobs, scarps and hillocks of central and

northern Togo. By protecting these areas aga~nst human and animal

trespass runoff of fair sanitary quality could be collected behind

pitch rock dikes on hill slope contours and led through settling

basins into one or more covered storage tanks around the base of a

hill or scarp. These tanks coild be periodically chlorinated to

assure the sanitary quality of the supply and water could be dra"m

off from hand faucets in the base of the tank. The tanks caul: be

constructed of rock masonry or other locally available material and

lined l-;ith neat cement for impermeablization.

In flatter terrain, protected areas could be surfaced with rock

slabs an1 mortar with gentle slopes of one degree or so in1.ard to a

central circular or rectangular sump. The sump would be filled. rrith

clean sand in which a series of interconnected earthen jars had been

buried. The rainwater runnin~ off the slab and mortar surface would

fil ter through the sand and seep into t..'1e earthern jars. Hater could
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be drawn off as needed by a simple hcn:l pitcher pump passed through

an aperture in the central collecting jar.

Still another alternative is the "sand dam", which is extensively

used in East Africa as a source of village water supply an1 which

also could be utilized in Togo. In granite and gneiss terrains

such as those of central and northern Togo larger ephemeral streams

may carry considerable underno",· .during the dry season in the sandy

fill of t~e stream bed. By constructing low cutoff dams across such

streams, coarse sand is collected behind the darn. The dam, first

anchored on Hedrock, is raised over a period of 4 or 5 years in

successive courses of rock and mortar or COncrete about one meter

high. By building the ian in stages only the coarse bedload sand 0"

the stream acca~ulates behind the dafl. The accumulated san1 then

becomes an artificial aquifer from which filtered water can be

drawn orf by ?ra\~ty through pipes laid in the concrete or masonry

dam. ~ore than 200 such sand dams have been successfully constructed

a.'1d utilized in Kenya.

DaflS and reservoirs to collect and store stream flow for gravity

or pumped distribution are already planned or in operation for

several larger urban centers and neighboring villages in Togo. Such

supplies require treatment before distribution, if sanitary quality

is to be assured. Also treatment and distribution facilities have to

be maintained if they are to operate effectively. The project design

team, in considering this alternative in the ~ual Water Supply and

Sanitation Project in the Savanes Region, concluded that this alterna-
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tive would not be feasible or cost effective for dispersed village

water supplies in this region. The alternative might be ~easible

for large agglomerations of villages in mOre densely settled areas

of the country.
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Proposed USAID Rural Water SuPply Development Program in Togo·

The purpose of the proposed rural water supply development program is

to provide an adequate quantity ant"! quality of water for human consump­

tion. At the present time, very few sources provide water throughout

the entire year and the quality is less than de,sirable. However I this

does not mean that suitable water supplies are not available for develop­

ment. In the past, the type of well rlesigns and construction techniques

utilizerl to develop the groundwater available have contributerl to both a

limiterl quantity of water anrl the contamination of the grounrlwater system.

We have inspected existing wells within the project atea and explored

the possibility of improving or changing the design of the large-rliameter

wells to provine a sanitary water supply without any success. The

problem is that the means of withrlrawing the water is with a bucket anrl

contamination is constantly introduced into the well. In adrlition, the

wells are hand-aug and the depth of the well is generally rleterminea by

the distance below the ground surface or the difficulty to penetrate the

formation. Some wide-diameter wells have been constructed in recent

years which are an improvement over the "traditional" wells I however, the

quality anrl quantity of water obtained from these wells is still less than

that neerlerl by the people. Obviously I the construction of wirle-diameter

wells requires a low level of technology which appears to be the basis for

their favor, but the ~~~of these wells is approximately two times that of
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a drillen well equipped with a pump, Proponents of the wide-diameter

wells state that the extra cost can be justified because these wells do

not have the maintenance problems that are associated with any type of

II pump" program, Still, we have observen that consid erable time and

money must be spent to clean and deepen the, wide-rliameter wells which

are generally not capable of provic1ing water during the r1ry season, In

conclusion, we have deciden not to encourage or perpetuate the construc­

tion of wide-rliameter wells which can only be justifie,; through irresponsible

programs of r:levelopment, but to introrluce new technology integrated with

a well planned training program to insure the success of the proposer;

water resource development project,

The proposed project contains the following elements:

1. Reconditioning of existing traditional wells (200 .±. wells)

2. Drilling and construction of new wells (300 .±. wells)

3, Pump assembly, installation and maintenance

4, Location and construction of excreta disposal facilities.

Training programs are to be a major portion of each of thse inputs and will

include instruction for not only personnel from the regional office, but for

the people at each site to be oeveloped.

30

John M
Rectangle



1. Reconditioning of Existing TrarUtional Wells

There are several alternative methods or approaches to reconditioning a

traditional well (open, wide-diameter). First reconditioning is generally

only considered if the side valls have collaJ?sed but more frequently

because the well does not yield water during ~he dry season. Therefore,

most of the reconditioning consists of deepening the well to provide water

for a longer period throughout the year. At the pre sent time, the cost to

construct a traditional type well to a depth of 20 meters is approximately

$10,500 or SSOO/meter and the cost and time required to complete the work

increases with depth. Obviously, it is readily apparent that considerable

money and energy is expended to provide both an inadequate quantity and

q ual1ty of water.

We are proposing that the traditional well be reconditioned or improved by

drilling a 4 to 6 inch diameter hole with a cable -tool, rig placed and grouten

within the borehole to the grounrl surface to isolate the contaminated water

found in the existing well from the water made available from the borehole.

The open well will be capped with a steel reinforced concrete cover designed

to permit access to the alrge diameter well and a hand pump installed on

the cased borehole. An effective pump paintenance and training program

should insure continued operation of the pump in order to provide potable

water for the people throughout the year. Should the pump fail, water can

probably still be withdrawn through the access port in the well cover.
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2. Drilling and Construction of New Wells

Several 4-inch wells are to be constructed at the approximately 83 area

school. Each of these wells will be ~uipped with a hand pump and the

operation and maintenance will become part of the students' daily expe~ience.

which may be transferred to other members of .ther families or villager;S

The 6 to 8 inch boreholes will be drilled to a maximum depth of 100 meters

using a mud rotary rig. The exact depth is not specified because of the

local variations in the hydraulic characteristics of the geologic formations.

The minimum acceptable quantity to be made available from each v,ell is

approximately 1 m
3

/ hr which shall be determined by the technical personnel

in charge of the project. Because the proposed rate of withdrawal from

- 3
each well is between 1 to 2 m /hr I elaborate aquifer tests are not required

for the project, however, adequate testing should be conducted to provide

the information needed to quantitatively evaluate the aquifer potential at

each location.

3. Pumn Assembly, Installation and Maintenance:

The success or failure of the project is dependent on the type of pump and

the effEctiveness of the maintenance program. We have learned through

our discussions with both regional and local people that hand pumps are

not an acceptable means of providing water to the rural people. Of course,
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the basis for these statements rests on the fact that neither adequate

training in pump maintenance nor a sufficient parts supply has been

provided in the past. We have evaluated several types of pumps and

feel that the MOYNa Pump would be the most durable and easy to maintain

because of its simple design. This pump will ,cost more than other pumps

initially, however, the cost and frequency of maintenance should be

minimal so that over the life of the pump, the total cost should be less.

The initial training phase will consist of assembly of the pumps that are

to be installed at the 500 well sites. We anticipate some lag time prior

to receiving all of the drilling equipment and this portion of the project

can be implemented during that period. The remainder of the training will

consist of the actual installation of the pumps at each site followed by a

preventative maintenance program and assistance in the repair of any pump

that may rna lfunction.

4. Location and Construction of Excreta Disposal Facilities

We are concerned in regarc"i to the location and type of construction of the

excreta disposal facilities or latrines. If these facilities are constructed

without a knowledge of the local geologic conditions, contamination of the

water supply could result. For this reason, we feel that the location and

type of construction, prefereably steel reinforced concrete for the pit shoulrl
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be determined by the hydrogeologist after the borehole is drilled and the

geologic conditions evaluated. In addition I the concrete pit should be

an integral part of the concrete pad at the surface I otherwise both surface

and ground water will enter and fill the latrine.
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METHODOLOGY

I. WELL DRILLING AND HELL CC:-lSTRUCTIm:

CABLE - rooL

Cable-tool or percussion drilling equipment was selected for

reconditioning the traditional or open wells. Although tr.i.s

method ...-ill require mOre time per hole compared to conventi.onal

rotary drilling, the equipment is.better suited because of low

operational costs for placing boreholes in both the sedimentary

and crystalline (granite) rocks located within the Dapong

Circumscription.

The ~~lls will be placed along the inside perimeter of t~e large

diameter wells and sho~ld be constructed during the dry season

to minimize the cross-conta~~nationbetween the old and new

well. This C2n be acccmplished by initially seating a larger

surface casing into the unweathered rocks and later seating

and grouting the permanent casing at a lower level.

\~UD ROTARY

Hydraulic or mud rotary irillinr equipment was selected for

drilling the small diameter (u-inch) wells in the sedimentary

rocks located sc~theast of the Village of Dapong. This method

enables boreholes to be drilled both at a low operating and

maintenance cost and at a rate adequate to complete the proposed

300 wells~ within the five years of the project.
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All of the boreholes drilled will be geophysical logged to

assist in the determination of the source and quality of the

groundwater. In aidition, water samples will be collected

and analysed prior to the design and com:Jletion of the well.

Should either the quantity or quality of the water be

unsatisfactory, the well will be plugged and abandoned.

In the boreholes that are capable of producing a good quality

and quantity of water, the well construction will consist

essentially of screening and gravel packing the water beari~g

zone and cement or bentonite grouting the 4-inch casing. The

well design will vary from site to site e.g. open hole vs.

screened, gravel-packed vs. no gravel-pack, and should be

deterrrined by the hydrogeologist in-ctarge-of the project.

II • BO;:t:S!:OLE GEO~~~SIC;AL LO:GI~J:J

Geophysical lo~zing of all o~ the bOreholes will provide a

consistant means of describing the subsurface lithologies

needed to evaluate the aq~fer potential and to design the

~e~~ cp~struction at each site. The type of eq~ip~ent

required should be capable of measuring electrical resisti ...,..i tr

(0.25, 2.5 normal and single point), garr~a ray, spontaneous

potential, hole caliper, temperature and fluid conductivity.

In addition, the logger should also te a dual pen self-recording

unit .nth a level-~und cable reel capable of travelins at a
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minimum rate of 20 feet per minute. The interpretation of

the geophysical logs will be the responsibility of the

hydrogeologist.
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BOREHOIE
lEOPHYSICAL

LOGGING

I
GAMl":.A RAY
EL.':"CTF.ICAL
HOIE CALIPER
TE1{PERATURE
SP
COiJDiJCTIVITY

CABLE-TOOL
DRILLING

RECONDITIONING OF TF~ITIONAL

WELLS LOCATED IN THE CRYSTALLINE
ROCK. AREAS

I
DRILLING OF 4-INCH '.-JELL ALONG
THE INSIDE EDGE OF THE LARInE
DIAMETER ~ELL (T.D. S 50 M)

DRILLER I SLOG
AND

SAMPLE COlJECTION

INSTALLhTIOH
Ai"iD

GROUTING OF
CASmG

AQUIFER TEsrL~G

BAILER1AI? LIFT AND/OR
t-iE CI-iAN IC;J, PUJv:F
(Q ~ 1 M3 / HR)

\oI'ELL COV-~ I
CorJSTEUCTIOl;

I
DISDITECTICJ~

OF
~ELL

I
IlJSTALLf..TION

AK:J
OPER..:;'TION

OF HAND PJHP
I

'wA~R QUALITY
ANALYSES

(BACTERIOLOGICAL)

~lATLR QUALIT;:
A1~ALYSSS

(Na,CLIFeICaIXg.S04,TS)

F.EPi.E. FoND n·:F?-OV2 J
J-.L\.P.C-t:LLE
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NEW WELL CONSTRUCTION TIl
SEDlMENTARY ROCK AREAS

DRILLING OF 6 7. 8-Inch BOREHOLE
AT SCHOOLS T.D. ~ lOOH

BOREHOLE
GEOPHYSICAL

LOGGING

GR.PJ:.Jf
ELECTiUCAL
HOLE CALIPER
TEl..:PERA.TUP.E
SP
COjmUCTIVITY

INSTALLATION OF 4-n~CH CASING
and

PL.4.CElCl.'T OF SCREEN

.qUIFDt TESTING
Am LIFT AND/OR HSCHANICAL PUMP

(Q :> 1M3 HR)

DRILLER I S LOG
AND

SAMPLE COlLECTION

WATER QUANTITY ANALY2:S
(Na, CL, Fe Ca Mg 504 TS)

EVALUATE DATX TO DETI:.;."qJ·!D'ff: THE NUHBER
OF '..ELLS ?.EQUIRED TO SUPFLY AN AD~UATE

QUANnTY OF HATER FOn THE LOCAL FDPUIJ..TIOH
201oerson day)

mSTALLATION AND
OPEMTION OF HAND Pill-IP

'..rATER QUALITY ANALYSES
(BACTSRIOLOGICAL
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PUHP J\::;~;C;r·lllLY, IN.jTi\I.I.A'l'IOIJ IHJlJ HAIN'n:NMJCE lJHOGHAN

msrucTloN
AND PREVENTATIVE

MA INTENANCE
SCHI.;nUlli

I PUl~P
MANUFII.CT UHER

I

HArnTENANCE ASSEMBLY PUMP SCHEMATIC SmCIAL
MANUAL INSTRUCTIONS CCNPONENTS PARTS LIST

TOOLS(FRENCHjENGLISH) (FRENCH jtNGLISH ) (FRENCH,MHGLISH)

I SHIP TO COUNTRY

/THADHNG rnOGRAM I
I

I LOCALI REGIONAL I
PUl~P ASSEMBLY

TE:CmUCIANS J' , 1 TE:CHNICIANS

I I

f INSTALLATICN AND OPP.RA'J'ICN OF I
PUMPS AT HELL SITES

-_.I.~-

L ,;:)~VHt1.1...IL:l

AND DESCRIPrION
OF SPARE PIIRTS
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I'

Trainine Program

,
..q{

The main objective of the initial phase of the proposed project is to

train nationals to both drill and construct wells and to install and

maintain manual pumps. Because the emphasis is placed on this aspect

of the project, it becomes apparent that the effectiveness of the

training will. determine the success or failure of the project. For

this reason, periodic quantitative evaluation of the participants

shall be included as part of the program. If it is detern:ined that

certain portions of the training program are weak or ineffective,

appropriate chanecs should be made early in the project.

The training program as presented in the following outline should

prepare the trainees to perform all of tasks after the 3-year period.

Throughout the program, the individual trainees will be given addi­

tional responsibilities and experiences to both challenge and test

their new skills.

Upon ccmpletion of the initial training, the trainees will be capable

of performing all of the work, including the uti lization of basic hydro­

geolo~' to select additional well sites to be deve~oped during the last

2-years o~ the project and to evaluate the data collected for proper

we2.l design and construction. Although preventative maintenance is

included in the program, the last 6-months of the project should place

special emphasis on maintaining an inventory of spare parts ane. the

procedures for obtaining parts that may be needed in thp. future.

John M
Rectangle

John M
Rectangle

John M
Rectangle

John M
Rectangle



CABLE TOOL
DRILLER

TRADUNG ffiOGRAM

MECHANIC

Fffi1P INSTALLATION
AND

MAINTENANCE

ROTARY
DRIT.IER

ROUGHNECK

42

TRAINEES
G

:3 YR PROGRAM

QUANTITATIVE
EVALUATION

2 YRS - :3 YRS - 4t YES
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TRAINING PRO GRAM OtITLTIJE

I. lJrilling

11. Cable-tool

1. Operation and maintenance of equipment.

a. Preventative maintenance program

( 1) Lubrication

(2) Periodic inspection

(3) Eequisition or ordering of parts

b. Fabrication and/or repair of parts

c. Replacement of parts

d. Dressing and replacement of bits

2. Drilling of borehole

a. Driller t slog

( 1) Penetration rate

(2 ) Lithologic descripti ens

(3) Collection of samples

b. Tool retrieval

c. Techniques used in various geologic environments

B. Hud rotary

1. Operation and maintenance of equipment

a. Preventative maintenance program

( 1) Lubri cation

(2) Periodic inspection

(3) ~equisition or ordering of parts
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b. Fabrication and/or repair of parts

c. Replacement of parts

2. Drilling of borehole

a. Driller's log

(1) Penetration rate

(2) Mud losses

(3) Pressure (down-the-hol~)

(4) Lithologic descriptions

(5) Collection of samples

b. Tool retrieval

c. Techniques used in various geologic environments.

II. Well Construction

A. Design

1. Screened

2. Gravel-pack

3. Open hole

B. Installation of various well type:::

C. Cement and/or bentonite grouting

D. Disinfection
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III. Borehole geophysical logging

A. Operation and maintenance of equipment.

B. Interpretation of the v9.rious logs.

IV • W~ ter quailty

A. Partial chemical analyses

V. Aquifer evaluation

A. Conduct s~ple aquifer tests

B. Analysis and evaluation of the data

VI. Pumps

A. h.ssembly

a. Preventative maintemmce

C. Installation

D. Operation

E. P.eplace""!l€nt and rep9.ir of pa:-ts

F. StockL~g and ordering of parts
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PI~rsonnel to be trained

I. Rotary Drilling Rig (2 crews)
-
:

2 Driller - 5 years of experience

Heavy equipment mechanic 10 yrs of experience

Heavy equipment operator - 10 yrs of experience

2 Driller - 2 years of experience

Heavy equipment mechanic 5 years of experience

Heavy equipment operator 5 years of experience

2 Driller - 1 yr. of experience

Heavy equipment mechanic 2 yrs. of experi enc e

Heav:>' equipment operator 2 yrs. of experience

II. Cable-Tool ~ig (2 crews)

2 Driller - 5 years of experimc e

Heavy equipment mechanic 10 yrs of experience

Heavy equipment operator - 10 yrs of experience

2 Driller - 1 yr of experience

Heavy e=J.uipment mechanic 2 yrs of experience

Heavy equipm~nt operator 2 yrs of experience

III. Drilling Equipment l-iaintenance

2 Truck mec~3nics - 10 ,vrs of experience.

Hea,~' equipment mechanics - 10 yrs. of experience

2 Truck mechanics - 5 yrs of experience

Heavy equipment mechanics - 5 yrs of experience.

IV. Pump Maintenance ann Repair

4b

2 Mechanics

2 Mechanics

5 yrs. experience

2 yrs. experience
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EQUIPMENT AND COST EVALUATION

Scope

-The proposed project encompasses two (2) regions within the country of

Togo; namely the Savanes and Maritime. In the Savanes Region, an

estimated 300 wells are scheduled to be drilled and 200 existing dug wells

are to be refurbished. Priorities with respect to well locations will be

given to schools, dispensaries and villages 'having high density population,.

respectfully: Within the Savanes Region, the drilling conditions are

variable. For example, north of the village of Dapaong, the rocks are

primarily crystalline and south of the village the rocks are interbedded

quartzite sandstones and shales. For these reasons, two (2) types of

drilling equipment have been proposed for the project.

In the Maritime Region, several drilling rigs are under the operation and

control of the GOT - Division of Mines and Geology. At the present time,

only one of these rigs is operable because of the lack of financial support

to maintain and operate this eqliipment. We are proposing that the necessary

parts and technical assistance be provided to refurbish·the existing equip-

ment so that their trained personnel may continue to utilize it within the

Maritime Region.
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Methods of Drilling

-Two methods of drilling are recommended in the Savannes Region. The

first, is a cable-tool percussion method and the proposed use for this

method would be in refurbishing existing dug wells. The second, is a

straight mud rotary method and the proposed use for this method would be

in the construction of new tubewells. Due to the physical characteristics

of the crystalline rocks north of Dapaong, it is recommended that only

cable -tool percus sion drilling be instituted there, and only for refurbishing

existing dug wells. The rotary drilling portion should be confined to the

sedimentary rock areas. It is not recommended to use rotary drilling to

refurbish existing dug wells due to the nature of rotary drilling operation.

Equipment Type -- Description and Cost

Many type s of drilling equipment are available on today's market. Se lection

of the correct type for the job depends on several factors.

1. Type of drilling conditions

2. Depth and size diameter of hole

3. Initial cost and repair cost

4. Ease of maintenance

The following type of equipment that is suggested was selected on the basis

of the above factors. Also these particular types have a good performance

record all over the world and have been used successfully in West Africa.
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Cable - Tool

-For a cable tool drilling program, a suggested listing of rig type- with

ancillary type equipment and tools with related estimated cost is as follows:

15 TONS 1 - Bucyrus - Erie 20-W Drill v:1th Waukesha Diesel Engine

mounted on 2t ton single e~le 4-sp drive International

Harve stor die sel truck with 4 II drill tools, spare bits,

mandrels, rope socket, stem, chain bar tightener,

drilling jars, bailers and fishing tools, as well as

necessary hand tools. $75,000.00

7 TONS 1 - International Harvestor 7-Ton Diesel Truck with twin axles;

13 speed drive equipped with 1200 gallon wate r tank. Tank

to be equipped with vacuum, interchangeable suction hoses

with strainers and gasoine trans: er pump. $35,000.00

2 TONS

Also to have l2-Ton Ramsey PTO winch mounted to front.

1 - ACME Drill Bit Forge equipped with firebrick, 220 V. blower,

necessary hand tools such as gauges, 12 lb. sledges,

tempil sticks, gloves, 4 II ring gauge s, i Ton chainfall

$ 3,500.00
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1 - Miller D-5 Portable 200 amp continous diesel-d~ve welder;

220 V. outlet equipped with 30 ft. welding cables I

necessary welding equipment has welding hoods (2);

spare glas s for eye shade I gloves I etc. 200 lbs. No. 7013

50

.5/32" diameter welding rod. $ 6 I 900.00

-- TONS 1 - Airco Oxygen/Acetylene cutting outfit equipped necessary

tips for heating I brazing and cutting I 30 ft. hoses I tip

cleaners and hose adaptors for fitting metric threaded

oxy/acy. tanks and additional items such as check valves

goggles I strikers. Tank gauges to be calibrated in both

psi and Kg/cm
2

• Also gauges are to be equipped with

two stage regulators. $ 700.00

3 TONS 1 - 3/4 Ton-4spd 4 wheel drive GMC diesel pick-up equipped

with 50 gal. fuel tank on bed and transfer pump .•. $12 1000.00

Also to have 3 Ton Ramsey PTO which mounted to front.

Equipment Subtotal .•. $591,100.00
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_Construction Materials and Supplies

Well Casing

Estimated 200 Refurbished wells - Average depth 50 meters (164')

Pipe required - 4" I.D., wall thickness - .. 250 inch, BLACK, threaded

and coupled API thread. 32,800 ft.

5'1

180 TONS

4TONS

32,800 feet of~ at $5. DO/ft.

Drive Shoes 200 wells at $60. OO/shoe.

Well Screens 200; 4 ft., 4" diameter, .012" slot

Johnson Stainless Steel Screens with fittings,

telescoping

$164,000.00

$ 12,000.00

$ 57,000.00

34 TONS Moyno Pumps 200 initial; Assume 25% failure rate/year

(SO/yr.) X 5 yr. = 250 additional pumps = 450 pumps

at $SOO.OO/pump. ... $225,000.00

Construction Materials and Supplies Subtotal... $458,000.00
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Operational Costs

52

- 13 TONS

2 TONS
I

Drill Bits 50 - Acme Alloy Bits: Assorted star ana regular

pattern for drilling 4 6 II diameter hole, 4 ft. Ie ngth

$ 45,000.00

T.B&: Tires, Batteries, Accessory Spare Parts for light

vehicle (s) and other ancillary equipment. 40% of

equipment cost

Fuel: See attached sheet A**

Operational Cost Subtotal

Shipping Costs and Insurance

Equipment cost -- $591,100.00 (40%) = •••

Construction materials and supplies cost

Bit cost - $45,000.00 (40%)

T.B.A. cost - $236,440.00 (40%)

Shipping Cost and Insurance Subtotal

$236,440.00

$280,987.00

$562,427.00

$236,440.00

$183,200.00

$ 18,000.00

$ 94,576.00

$532,216.00
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Personnel Costs

53

. Job Description

Master Driller

Driller's Helper

Cost/year

$75,000.00

$40,000.00

Total Cost

$375,000.00

$200,000.00

Personnel Cost Subtotal $575,000.00

( CABLE - TOO L) Total Cost ••. $2,718,743.00
------------------------------------------------------------------------

Mud Rotary

For a rotary drilling program a suggested listing of rig type with ancillary

type equipment and tools with respective estimated costs is given as follows:

30 TONS 1 - Failing 1250 mud rotary mounted on 2050 IHC with interlock

equipped with 5x6 Gar.dner-Denver mud pump; 400' - 2 7/8"

IF drill pipe 20' lengths; necessary subs for swivel and

end rod as well as additional parts for rig truck, portable

mud pit to be included $ 97,000.00

Rig to be equipped with Miller 180 amp "Rough-neck"

welder and necessary tools and equipment $ 3,000.00

$100,000.00
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7 TONS

- 8 -

1 - IRC 2050 diesel with interlock; equipped with 12~0

gallon water tank. Tank to be equipped with vacUum,

gasoline transfer pump and interchangeable suction

hoses with trainers. Truck to have 12-Ton Ramsey PTO

54

winch mounted to front. $ 35,000.00

20 TONS 1 - D5A Caterpillar Bulldozer; equipped with Model 55 D5DD

winch. Bulldozer to be equipped with norna1 width

tracks. $ 75,000.00

12 TON§. 1 - IMCO Tri-Ax1e Lowboy; with IRC 2050 diesel tractor

cab. $ 55,000.00

9 TONS 1 - Cyclone F - 40 pump hoist mounted on IRC 2050 diesel

truck. $ 40,000.00

~

1 - Airco Oxygen/Acetylene Cutting Outfit; equipped with

necessary tips for heating, cutting and brazing; 30 ft.

hoses, tip cleaners and hose adapters for fitting metric

threaded oxy/acy. tanks. Additional items such as check

valves, eye goggles, strikers to be included. Regulators

are to be two-staged mud gauges to be calibrated in both

psi and kg/cm 2 • $ 700.00



12 TONS

20 TONS

- 9 -

4 - 3(4 7-. Ton 4-wheel drive GMC diesel pickup with

50 gallon fuel tank mounted in the bed (for 3 of 4 trucks)

and equipped with transfer pumps. 3-Ton Ramsey winch:

electric drive mounted to front (for all 4 trucks)

$ 48,000.00

1 - Field Porta-Kamp; equipped for 5 personnel. Base radio

55

station included with 3 field radios. $177,000.00

-- TONS 1 - Johnson-Keck type Electric logging Unit; equipped with

Resistivity (0.25,2.5) S.P., Gamma, and Salinity

Logging capabilities.

Equipment Subtotal

Construction Materials and Supplies

$ 35,000.00

$565,700.00

23 TONS Drilling Mud, Quik-Gel; figure 3 bags/hole, 3 (300 ) =

3 TONS

900 bags ($5. DO/bag)'

Barafos, Mud Cleanning Agent; figure 1 bag/hole at

$50.00/bag.

$ 4,500.00

$ 15,000.00



542 TON~
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Well CasiillI.t average 100 meters/well, 100 mete!s (300) =

30,000 meters = 98,400 ft. divided by 21 = 468S-joints.

4686 joints of pipe (21' ) = 98,40S"($5.00/ft.) =

4 1\ - Black Iron; .250 inch wall thickness; T & C

6 TONS

API threads.

Rotary Drill Shoes; 300 (SSO. OO/shoe ) ••.

$492,030.00

$ 18,000.00

Well Screens; 300, 4 ft. length, 4" diameter, . 012 slot

Johnson Stainless Stell Screens with fittings, non-

telescoping. $ 85,500.00

51 TONS ~oyno Pumps; 300 initial, Assume 25% failure rate/year

(75/yr.) 5 years = 375 pumps. 675 pumps ($500.00/

pump) .

. -
Construction Materials and Supplie s Subtotal

$337,500.00

$952,530.00

Operational Costs

12 TONS Drill Bits; G 7/8" diameter, Assume 1. 5 bits/hole in

sedimentary rock, 300 (1.5) = 450 (436.36 avg/bit.$196,362.00



2 TONS
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T.B.A.; Tires, Batteries, Accessory Spare PartsJor

light vehicles and other ancillary equipment, 40%

of equipment cost. $226,280.00

57

Fuel; See attached sheet A **

Operational Costs Subtotal

Shipping Costs and Insurance

Equipment cost - $565,700 (40% )

Construction materials and supplies cost

Bit cost - $196,362.00 (40% )

T.B.A. cost - $226,280.00 (40%)

Shipping Cost and Insurance Subtota,l

$1,181,104.00

... $1,678,746.00

$226,280.00

$135,000.00

$ 78,544.00

$ 90,512.00

$530,336.00

Personnel Costs

19-b Description Cost/year Total Cost

Hydrogeologis t $100,000.00 $500,000.00

Mechanical Superintendent $ 75,000.00 $375,000.00

Master Driller $ 75,000.00 $375,000.00

Driller's Helper $ 40,000.00 $200,000.00
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Pump Installation Foreman

- 12 -

$ 60,000.00 $300,000.00
:

58

Personnel Cost s Subtotal

( ROT ARY ) Total Cost

••• $1,750,000.00

••• $5,477,312.00
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EQUIPMENT
DESCRIPTION

SHEET A

ESTIMATED
HOURS OF OPERATION/DAY

ESTIMATED *
FUEL CONSUMPTION/HOUR

( in gals. )

ESTIMATED
FUEL CONSUMPTION/

DAY ( in gal.-=.s...:..• ...L)__

, .', ",,65Q gal/day

5 - 4 wheel drive Jeep 4 5 100**
(20 gal/day/vehicle)

B E - 20W * 16 5 80**

I H C Water Truck*
( Percus sion) 6 7 42**

Miller D - 5* 4 4 16**

Failing 1250 16 7 112

I I H C Water Truck
M ( Rotary) 8 7 56.....

CATD-5 2 c. 10 hr/wk 6 12

Tractor wit h Lowboy 2 c. 10 hr/wk 6 12

Caterpillar - Camp Gen. 330 G.T. 20 7 140

F - 40 Pump Hoist Rig 16 5 80

* All fuel estimates based on diesel
650 gal/day x 6 days = 3,900 gal/work week, or 202,800 gal/work year
At 5 year estimated project length = 1,014,000 gallons = Sl,462,091.00
Note: 80 CFA/liter = 302.80 CFA/gal.; or U. S. S = Sl. 44/gal. Use 210 CFA/SI.• OO Exchange rate

** Cable Tool Only $280,987.00
Rotary Only $1,181,104.00
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Proposed Sanitary Dug Well Cons:ruction

.
. A construction method for sanitizing existing dug wells is proposed herin.

This method would permit access to the well for drawing even if the

pump malfunctions.

Dug wells currently have basic inherent problems with:

1. Existing dug wells open to surface contamination;

2. Most traditional wells are dug just to the water table

and when seasonal fluctuations occur during the dry

season the wells go dry.

The method proposed consists of drilling deeper, within the existing dug

well, by using the cable tool drilling machine. Upon completion of the

drilling, casing would be set into the aquifer (See Diagram 1 ). The drilled

well would then be disinfected with chlorine in conjunction with the dug

well. Finally, the dug well would be capped with a circular concrete cap

and a Moyno pump installed in the drilled well.

bO
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Current Comparative Well Costs

-1\.) DUG WELLS

To offer a basis for comparison with respect to the proposed project,

current as well as prior well cost information was gathered for both dug

(ID!.itsl and drilled (for~) wells.

Considering the dug (puits) well type first it is apparent (see Table I)

that there is a marked variance in costs not only between contractors but

also for dug wells in the same area. The cause s for this variance are

attributed to several factors:

1. Type of construction material used

2. Type of rock in which well is constructed ( ?)

3. Size of well-diameter and depth of well

4. Type of equipment used in construction (dynamite, air hammer,
dewatering pump)

5. Labor costs

6. Transportation/mobilization costs

The average reported cost of a conventional modern dug well in Togo ranges

between $300 - $800 per lineal meter with a diameter of approximately 1.0

meter and a 30 meter depth. Careful consideration of the above factors must

be given before relating dug well costs from one area to another.
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Dug wells utilizing the conventional construction method (poured concrete

-walls) with diameter of 1. 8 meters and depths of up to 40 meters are being

constructed in the Maritime Region. These wells differ from other dug wells

in that lateral galleries are drilled at the base of the well. These galleries

provide a more efficient means of capturing water. Reportedly only in the

Maritime Region are wells of this ty,pe constructed. This is believed to be

due to the nature of the aquifer 1. e. unconsolidated sands and gravels

vs. crystalline or sedimentary rocks. A government agency is constructing

those wells but no cost figures are available.

Cost figures for the concrete retaining rings (I. 5 m diameter) were ob~ained

from the Secretariat Particulier of Animation Rurale in Dapaong. They range

from 35,000 to 85,000 CFA. The difference in cost is reflected in the use

of steel reinforcing rod in the more expensive rings.

Filter pack material in the Dapaong area is being utilized. It consists of a

mixture of cables, 150-200 mm in diameter, and charco~l. The desirability

for using this type of filter pack is low. This is due to the fact that any Fines

found in the aquifer or that were generated from construction of the well will

migrate into the well upon pumping. This in turn will cause eventual clogging

of the ring perfora!ion, filling in of the well, and increased wearing of pump

parts. It also is essentially distasteful and promotes unsanitary conditions

in the well. No cost figures were available for the firter pack material and
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not all wells utilize this type of filter pack. Only in the Dapa~ng area was
•

- charcoal observed being mixed with gravel and cables to produce the filter

pack. All other wells that were inventoried utilized curshed stone about

50 mm in diameter. Dug wells in Central and Southern Togo utilized

crushed gravel.

A relationship could not be found between the digging/drilling a dug well

per meter or total cost and the cost of the concrete retaining rings and

filter pack materials.



to
~

TABLE I -- DUG WELL COSTS - TOGO

COST PER
CONTRACTOR WELL TYPE DIAMETER AVG. DEPTH LINEAL METER LOCATION

Service Dug with concrete 2 - 2. 5m 25 m. $413.00/m Throughout
HydrauUque retaining ring s Togo

l I' I,' '

Ditto 1 - 1.5m 25 m. $165.00/m DittoPeace Corps

Unknown Ditto 0.8-1.0m 20 m. $800.00/m Ditto

Peace Corps Dug Well Small diameter 15 m. $430.00/m Atakpame-
Hand Drilled Exact diameter 15-25 m. $231.00/m Akposso

Unknown Area

FED - Fond Dug with 1 - 1. 5m 25 m. $230.00/m Dapaong
European de concrete 52,000 CFAlm Area
Development retaining rings

N
N

B.D.P.A. - Ditto LOn 10 m. $ gO.OO/m Dapaong
Bureau pour Ie 20,000 CFAlm Area
Development de 1a
Production Agrico1e

Service Poured 1. 8m 30 m. $380.00/m Sokode
HydrauUque Concrete 83,333 CFAlm Area

I I
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_B• ) DRILLED WELLS

Reported costs for small diameter (4-5") drilled wells in Togo are approxi­

mately $24. OO/lineal meter with an average depth of 50 meters.

The Division of Mines and Geology are currently drilling 8" diameter

wells with an average depth of 60 meters for approximately 7 ,000,000 CPA,

per well. This is approximately $507. OO/lineal meter using the 230 CPA to

$1. 00 conversion rate. This price is inclusive of casing, screen, grout,

aquifer te st, and filter pack.

Pump Types and Evaluation

Several Hand Pump Types were considered for use on the proposed wells to

be drilled and refurbished. Type s considered were the following:

1. AID/BATTELE PUMPS

2. DEMPSTER PUMP

3. MOYNa PUMP

The AID Pump is currently being used in several developing countries through­

out the world. In Nicaraugua and Costa Rica the AID Pump has not performed

1
well in comparison to the Dempster and other hand pumps.

Costa Rica

Of the 15 AID Pumps installed in Costa Rica during 1977, 6 were out of

service within 9 months of operation or 43% failure rate. Of those 15 AID

pumps installed, 2 pumps were out of service repeatedly.
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Nicaraugua

Of the 16 AID Pumps installed in Nicaraugua during 1977, 10 were out of

service within the first 9 months of operation. This is a 63% failure rate.

Of those 16 AID Pumps installed, 3 pumps were out of service repeatedly.

Costa Rica

Of the 8 Dempster Pumps installed in Costa Rica during 1977, all 8 were

still functioning properly after 9 months of operation.

Nicaraugua

Of the 8 Dempster Pumps installed in Nicaraugua during 1977, all 8 were

still functioning properly after the 9 months of operation.

Statistical data was available on the Moyno pump with re spect to its cost

and maintenance/service performance and is contained at the end of this

section.

Noted failures in the AID Pump were due to the following causes:

1. Broken pump handles

2. Excessive wearing of the leather cups

3. Breakage of the pump caps

All of the failures can be attributed to poor quality control with respect to

casting and machining and to a lesser degree to engineering design.
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The Dempster Pump is similar in operation to the AID/BATELLE Pump in

that it has a single action, reciprocating positive displacement type pump.

Wear points of both pumps are similar with respect to (1) fulcrum point

between the handle and pump housing, (2) connection between handle

and piston rod and (3) wearing of the leathers in the cylinder. Evidence

from the performance record of both the AID/Battelle Pump and the

Dempster Pump indicates that the manufacturer of the latter has better

control of parts quality and better operational design.

The Moyno Pump offers a different operational design. Basically the

Moyno Pump I like the AID/Battelle Pump and Dempster Pump I operates on

the positive displacement principle. However I where the Moyno Pump

differs is as follows:

1. No valves, gaskets or leathers in the pump end;

2. Columm of water is supported on bearings vs. in a piston

pump where the v..eight of water is offset by force on the

pump handle;

3. Can be easily adapted to alternate sources of power Ie. g.

bicycle I windmill, internal combustion engine I electric or

animal power;

4. Will effectively pump solids without risk of damage.
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Conclusions

. Although the Moyna Pump is the most expensive of all three pumps considered,

it possesses the most desirable characteristics of a pump, namely I low

maintenance, long performance and ease of installation and operation.

Approx. Costs

'"

MOYNO

DEMPSTER

AID/BATTELLE

$500.00

$257.00

$100.00

IData taken from the" second progress report on the utilization/evaluation
of an AID Hand-Operated Water Pump" lI'repared by USAID by Potts, Moh,
Wipple and Craft, Office of International Programs Engineering Experiment
Station I Georgia Institute of Technology, Atlanta, Georgia;, January, 1972.
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TOGO -- Technical Personnel

A. Hydrogeologist (1) Minimum of 10 years of education and experience in
quantitative evaluation of hydrogeologic conditions;
regional and site specific. Recent responsibilities

(5-years) (minimum 5 years) to include borehole geophysical
logging and interpretation I drilling technique sand
operation of equipment I well design and construction I

aquifer testing and evaluation I and personnel' training
and project management. Fluent French speaking and
international work E!lxperience; preferably in Africa.

B. .lliill.§.[§. (2) Minimum of 10 years of experience in the operation
and maintenance of both cable-tool and mud rotary
drilling equipment in consolidated rocks. Construc-

(3-years) tion and de'velopment of open-hole I screened and
gravel-pack wells. Experience and/or desire to
train qualified nationals to perform the work required
to complete the water resource development project.
Fluent French desirable and international work
experience; preferably in Africa.

C. Mechanical,
Superintendent

(5-years)

..M.ii1imum of 10 years of experience in maintaining
(1) heavy construction equipment; preferably well drilling

rigs and diesel engines. Experience and/or desire
to train qualified nationals to perform all of the main­
tenance for a well drilling operation. Fluent French
speaking and international work experience; preferably
in Africa'.

D. Driller's
helper/welder (l)

(3-years)

Minimum of 5 years of experience in the operation
and maintenance of both cable-tool and mud rotary
drilling equipment. Desire·to"work with and train
qualified nationals to perform the work required to
complete the water resource development project.
Fluent French desirable and international work experi­
ence; preferably in Africa.
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Summary and Recommendations

In the Maritime Region Canadian International Development Agency (C. 1. D.A.

with the Division of Mines and Geology were currently involved in an

extensive well drilling program. The Division of Mines and Geology are

operating the program presently, with Togolese drillers, using a Bucyrus ­

Erie GOL and a Koehring Speedstar 71, both cable tool drilling machines.

Additionally, they also have a Failing 1250 and a Failing Walker - Neer 40

for doing rotary drilling. However, both rotary machines are inoperable at

this time due to the lack of spare parts. This problem is not limited to

just their drilling equipment but is evident throughout their entire operation.

It is felt that supplying new equipment for drilling in this region wO'Jld not

be in the best interests of an AID program. However, an equipment repair

training and maintenance program with supplied parts could accomplish a

two-fold purpose:

1. Possible integration with Savanes Region Program ( s ) in terms of

establishing mutual self-interest groups;

2. Training of Togo Nationals in an existing program.

The road network in the Savanes Region is all gravel based and the system

of bridges are all low load limit capacity with respect to drilling equipment.

In addition, these bridges also possess minimal crossing clearance. For

crossing local streams or low areas, a ford will have to be constructed. If

one already exists, it most likely will have to be improved upon to accomodate

70
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is
_heavy equipment. ThiS~Prlmar11Y true for the area south of Dapaong in

the sedimentary rock where the rotary drilling operation is proposed. In

the crystalline rock north of Dapaong, no difficulty is anticipated in

negotiating the low areas. Reason being,. there is little, if any, so11

cover to give many equipment moving problems in regard to the existence

of soft ground conditions.

No primary or secondary roads exist in the Region at the present time.

Road conditions, east and west of the main north-south road from Dapaong

to Mango, are marginal. During the wet season (June 1 - October 30),

mobilization may prove difficult to impossible in many of the areas. A

shutdown period during the worst portion of this period may prove necessary

while equipment is serviced and/or overhauled.

The drilling program is expected to start slowly at first with teaching

Nationals how to operate machinery and equipment safely and efficiently.

As their level of proficiency develops, the rate of progress will also increase

as a direct result.

Standardization of engine type, preferably Caterpillar, in all the equipment,

would be advisable for the sake of cost and interchangeable parts. There is

71
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a Caterpillar dealer in Lome and contact'was made with him. He expressed

intere st in providing parts and service for the project's needs.

The aspect of initiating a pump manufacturing installation is not considered

as being feasible at this time.

1. No natural resources are available locally I in counrty,

to produce the raw product (iron ore) for supplying a

foundry's needs.

2. In-country technology is marginal with respect to setting

up and operating a foundry and related machine shop.

3. Prospects of developing a market large enough to warrant

consideration of such a facility are also dim. :, _

Local people share a mutual disturst of pumps from prior bad experiences I

either personal or related by others.

Presently I it is felt that a pilot program I using the Moyno pump, would

prove beneficial from two standpoints.

1. It would s"'OIo) the performance reliability of the pump to

the local people.

2. It would permit a training program to be started for installation

and maintenance of future pumps.

As reliance is fostered in the pump and its performance I the possibility

of establishing an assembly plant with supplied parts should be given

consideration.

72.
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Personal Communication 7/21/78
Mr. Barclay -- Moyno Rep.
Springfield, Ohio, U 0 SoA 0

73

Price: $473.00 (shallow) 0 - 150 ft.

$493.00 (deep) o - 300 ft.

Weight: 150 Ibs 0 (rotor, stator, head and rods)

Delivery: 4 months initial shipment

300/month thereafter

Lubrication;_ High-temperature grease

Performance: Laboratory tests - 24 hrs. operation

3 yrs 0 equivalent

.!i2.-Problems or wear

Ghana - C.r.D.A. Project

10 Units

2 months operation

No problems

Discharge rates: 1. Manual - 3.2 to 4.3 gpm at 60 rpm

2. Alternative power - discharge rate vs. rpm: linear function
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.Monolift Pump ( U. K. Mfg. )

The Monol1ft pump was described in a recent OXFAM report as a more

modem pump which can operate for long periods of time without main­

tenance. 1 The hand-driven pump works on a different principle than

most other pumps, in that, it has a helical metal rotor turning inside a

fixed sleeve within the well shaft. Operations of the unit consists of

turning the crank handle which in tum turns the rotor and discharges the

water. The gearing is very simple, totally enclosed and self-lubricating

so as to minimize maintenance. The main objection to the Mono pump

has been the initial cost which at that time was estimated to be six to

eight times the cost of a simpler pump such as the Dempster (1978 --

$268. OO/unit). It was stUl felt that the very low maintenance costs of

the Mono pump fully justified its high initial capital cost. Areas where

MonoUft pumps have been installed are:

1. UNICEF/0XFAM - Sudan, Africa - number of pumps unknown;

2. RIVERS STATE - Nigeria, Africa - number of pumps 1,200 +.

The Rivers State authorities had tested other pumps but found that without

exception the Monolift hand-pump was the only unit that withstood the

IHand Pump Maintenance, 1977, Pacey, Arnold. Intermediate Technology
Publication, Ltd. (OXFAM) , 9 Kmg Street, London WCZE 8 HN, U. K.
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ardous duties required in villages where little maintenance was possible.

In addition, the UNICEF New Delhi office believes that the Mono pump

is one of very few type s which could withstand the Indian village condi-

tions without maintenance for any length of time.

It is interesting to note that aU. S. manufacturer has recently started to

produce and market the Moyno hand pump for rural water systems, using the

same design {rotor and stator} to lift the water as utilized in the Mono

pump. The Moyno pump {U. S.}, however, is being marketed at a cost

ci. $493 per unit for the deep well model which is less than two times

,
the cost of the s<)mpler pumps {Dempster} discussed earlier which should

encourage its use on more water development projects.
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LIS1"..:. l>ES PUITS P.E.D. REALISES

DANS ~ CIRCONSCRIPTION DE DAPAON

1-.-1-1-1-1-:-.-1-1--1-

NS • Niyftau Statique
Qi • Debit inatantane

"cc=='--n , -=== -:::::--- _:a= =
N° , NOMS , PROFONDEUR I Ns • Qi I OBSERVATION

(Ill) (-) m3/h
I • • .. ,

111.7, !L\fBOU N· 2 t 16,35 I ,,65 • 5,3 ,
08 BIEGOU 19,&tl 2,00 0,5
..-96 • DOUKPERGOU , 19,«;'5 • 8,50 I 0,04 •
~5 SONSOURI 13,00 5.20 2,6
-53 • SISSIAKE • 10,10 • 5,40 8 t Sec par 1a Buit.
~'* SOGOU 22,50 9,00 0,06
--21 • TANTOGA ~

I 16,10 • 3,10- I 3,10 •
'-27 NAMONDJOGA FYI -9 p 12,75 2,75 8

~3 • PANABAGOU '- (?Ou BoGo~) t 25,lt5 • 2,50 . I 0,0,* ,
49 JMfPlGOU 20,45 5,00 ' 0,4

V""39 • BOGOU • 16,'*0 • 2,00 • 0,3 ,
Al NANO 22,25 aec
!~8 • NADJOt' t 20,65 • 7 0,3 ,
~O TOULOU"oN KARGA 16,25 5 3,3
;;-1 ' PONIO • 16,20 5,70 • 5,6 ,
;V:26 HAF.GBANGOU 14,37 1,60 4,50
~3 t YAGOU , 20,80 , 6 , 0,50 ,

9lt DASSOUDI 13,75 2 0,6
...,AG t DJAl·i'ItJAGA , 18,50 , 7,'*0 t 3,6 t

.......-1.1 OGARO 15,90 5 0,5
t/10 • NATIAM DONGA • 15,50 ,

3 • 7,6 1I

olV95 TAHPIABME 15,50 4 1,8
~ t Y.ABDOU.AB.E , 16,85 5

, 2,00 ,
3 IrOID."DJOUAP..E N° 1 14,90 4 6,9
l"I • TAMBATODENI • 13,30 • 3 • 3,51<"""-

.v"'6 NIALl 15,75 2,50 0,15
y/'7' BAGAP..E • 15,90 4,50 • 0,66 •

8 KAh"DOURI 17,90 6 0,8

3 • KOUNDJOUARE N° 2 • 20,30
, 5,50 • 0,05 t

9 DONGA 17,70 13 0,12
5 ' DJOIDOU N- 1 15,70 5 • 0,08 t

5 DJOIDOU N° 2 16,::;0 6 0,05
,y IsO t KOUKOLONE t 15,50 t 5,50 1,00 t

,·42 BOUGOU SUD 15,75 5 0,45
43 • NASSIEGOU 13,65 t 3,30 t 1,20

5/z • MOGOU , 19,20 , 8 , 0,27 t

52 FIEGOU 19,20 13,50 0,02
15 • FIO¥.ANGA 15,85 8,70 , 0,04 t

12 NATQNGPAUGOU 17 8,50 0,'3
97 • TCHOUUOURI t 4,65 t • t Sec.

• t I I (

t
FEb ~{o.s: •

.. ,.
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CIRC_.4SCRIPTION ADMINISTRATIVE bE DAPAON

Villages dotes· d'une ecole du 1er degre

I ECOLES OFFICIELLES

1 Nom de villages dotes d 'Ecoles (
I FED (//(/( pl!!1 FcQ ~ fOof> \1 S)

37

110

577

106
341

331

129

117

132

39

100

254

109

637

187

74

366

211

434

278

384

70

263

184

124

81

39

96

210

90

160

3.

1

1

1

1

1

1

I

I

I

I

I

1

1

1

1

1

1

1

1 .•
fl/ll"'r'":~

1 :l r 4 1A1-

I Effectif de chaque Ecole
1 tlfCd~

1

1

i1 0 ()

7~D

1

1

1

1

1

. 1

. I

1

1

1

/4 to 1
- 1·

,1-

Badigou
Babona

Bodjopale

Borgou 'f- IQ
Bongou

Kombonloaga
Koni

sagnam

Bagoti ""
Blagou~

Bldjenga*"
Boade

Margba
Moumouane
Nadjou
Nadoangou )(.

v Korbongou "
Korbongou tX

Koumbogou
Koundjouare
Kurientre

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
1 Loanga

Loko
1

Lokpano
1

~M~I]~o.url

1

1

1

1

1

1

1

1 b
1

1
1 Boumong C.G.

r-"-' Cinkasse X I
..- Dagango A

- Oapango B
- oapango C

Ojassoute t:6.
Ojangou
Ookpolou
Fobenga ';\

, Garo 'Z..- x
Galle ~

33

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15
16

17

18

10
20

21

22

23

24

25

26

27

28

29

30

31

32

35

36
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38 Nagbangou B 1 40

39 c I .'._"""Naki-Tindi-Lare EST 1'V \ )(j~ I I 269
. - - .- .

40 1 v Naki~rindi OUEST 1 293

4'1 I Namoudjoga I 23S

42 ! Nandjak I '123

43 I Nan~joga I '116

44 I vNanergou I 285

45 I Nano X I 376

46 I Nanoum 28

47 I Natare X- I 81

48 I Natoumbagou I '122

49 I NatOU-kporgou I

50 I Nayega I 147

Sl I Ninkpourma I 267

52 I OgaJ;~.h_ I --
53 I OUbiagou I

S4 I Oubitanligou I 93

55 I panabagou I 81

S6 I pancere I 31

57 I pana '2,.."!> I 215

58 I , papri A . , '2 30 C I ~ 231,~

- -- -- ._-- ----- .. __ ...._..- ----
59 I Pligou A I 273

I
60 I Pligou B S9

I
61 I Poissongui 66

I
62 I Pogno 188

I
63 I Sanfatouti 190

I
64 I Siboltoti 173

I ''l J~ 0 ()
I

L65 I Tamatougou 98

Tambango
I

66 I 170

Tandjoare _1"3 X I L/67 I , "l CDC 405

_.28_.1 __ f Tami
" X

~SU
I cJ 142- -"------_.. I ._- ------

69 I Talotre
Tantigou

I
'17870 I A-

I
71 I Tantigou B

Tantoga X
I

72 I 97
I

73 I Tampielem 106
I

74 I Timore 38

Tidjoate
I

75 t -
Timpqu_~_ ~ l'i ~O

I
3 37176 I _0_ ..

_.. ---1 --- ---- --- ----
77 I Tonte '"

I
78 I Toulon
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I
79

I
ToUlouga I 73

80 I
wagante "l- I 70·

81 I Warkambou I 73

82 . I worjou I 333

83 I
Yenyame X I 40

I
I

I
I
I

I I
I I
I - I
I I
I I
I I
I I
I I
1 !
I I
I I
I

--­
~'-------

o

o



I~)EGION DES SAVANES

---------
CIBCONSCRIP'l'IOlf ADMINISTR. TIV!: DE DAPAONG

REPUBLI~UE TOGOLAISE

!rava11-Liberte-Patrie

l lste des localitea qui sont dans la

aecessite abaolue d!avoir des puita

...~ -

--1°_ Boade
1.--'2°_ Iiarkambou
~o_ Naki-Ouest
c.---4°_ Lotogou

~5·- Tami

Ci 6-. Doukpergou

-7°· Lokpano

I- 8°- Loko

t-- 9°. Kantindi
t.- 100. Pana

Cl 11°- Bagou

---12°_ Goundoga

°13°_ Sa!obe t dans le ccnton de Til'llbou

'-"'"" 14-. Cinkanse

~I5°" Nandoga
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LISTE DES PUITS FoE.D o REALISES €2
DANS . CIRCONSCRIPTION DE DAPAON

,-:-:-:-:-:-:-:-:-:--:-

NS = Niveau Statique
Qi = Debit instantane

=========================================================================================
N° , NOMS , PROFONDEUR ' NS • Qi -r OBSERVATION

(m) (m) m3/h
• • ., , ,

4:7 • TIMBOU N° 2 , 16,35 • 3,65 -. 5,3 ,
38 BIEGOU 19,80 2,00 0,5
96 r DOUKPERGOU • 19,95 .. 8,50 , 0,04: ,
35 SONSOURI 13,00 5,20 2,6
33 ' SISSIAKE , 10,10 , 5,4:0 -, 8

, Sec par 1a suite
34: SOGOU 22,50 9,00. 0,06
21 , TANTOGA , 16,10 -t 3,10 , 3,10 -t

27 NAMONDJOGA 12,75 2,75 8
93 • PANABAGOU .. 25,4:5 .. 2,50

. , 0,04: ,
4:9 JAMPIGOU 20,4:5 5,00 0,4:
39 ' BOGOU

, 16,4:0 .. 2,00 f 0,3 •
4:1 NANO 22,25 sec
4:8 .• NADJOU , 20,65 .. 7 -t 0,3 ,
20 TOULOUN KARGA 16,25 5 3,3

1 r PONIO , 16,20 , 5,70 , 5,6 ,
26 MARGBANGOU 14:,37 1,60 4:,50
13 -, YAGOU , 20,80 .. 6 , 0,50 -.
94: DASSOUDI 13,75 2 0,6
16 ' DJANIDJAGA • 18,50

, 7,4:0 , 3,6 •
11 OGARO 15,90 5 0,5
10 ' NATIAM BONGA • 15,50 t 3 t 7,6 r

95 TAMPIABME 15,50 4: 1,8
4: ' YABDOUARE r 16,85 • 5

, 2,00 ,
3 KOUNDJOUARE N° 1 14:,90 4: 6,9
2 ' TAMBATODENI ,

13,30
,

3 t 3,5 -t

6 NIALl 15,75 2,50 0,15
7 ' BAGARE • 15,90 • 4:,50 f 0,66 ,
8 MANDOURI 17,90 6 0,8
3 ' KOUNDJ0UARE N° 2 ,

20,30 f 5,50 , 0,05 -.
9 DONGA 17,70 13 0,12
5' DJOIDOU N° 1 ,

15,70 -t 5 • 0,08 ..
5 DJOIDOU N° 2 16,50 6 0,05

4:0 • KOUKOLONE .. 15,50 .. 5,50 • 1,00 ,
4:2 BOUGOU 15,75 5 0,4:5
4:3 -. NASSIEGOU f 13,65 • 3,30 .. 1,20 t

54: • MOGOU .. 19,20 t 8 • 0,27 ,
52 FIEGOU 19,20 13,50 0,02
15 ' FIOMANGA , 18,85 , 8,70 • 0,04: •
12 NATONGPARGOU 17 8,50 0,3
97 .. TCHOUMOURI -, 4:,85 -t , , Sec 0

t -, , , t
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LOCATION SAVANES

River Puisnrds

~ PuilsaI-ds Dam SHO

Stream
Puisards

DAM (JKM)

Puiaards Ponded
Wat.er SRO

Puisards,
PonriP.d Water

River (JKM)
Puiaards

Puisards,
Ponded Water

I Puiaards
I

I Puisards Ponded
'Water SHO

I
i OTHER

! Puisards ,Pcnded
Water

i River (2km)

: Pu; sard~

FED Well (22M3)

SOURCE OF WATER

Traditional loll-Well W/Pump
FED Well-1Q6')1 in Unner Volta

DUG WE LL BOREHOLE

I- I -I,
FED Well I -I

I

FED. Well I
I

Num Traditional

I
I
I
I
I
!

FED WeU[Drv,) f
FED Well(Dry) :
Tradi tional I

FED Well l
(2 )Traditional!

FED Well I
(2 )Traditionall

1939 Traditional
I

535

675

600

850

3600

1715

2S00

1200

1200

1250

2000

1350
2000

i

!

270 I 350 - I - ' I River.Puisards

375 460 - - i River,Puisards

980

960

700

500

S50

1500

3000

POPULATION

1977

1700

2000

1030

1100

1700

VILLAGE

NO. NAME
1 SINKANSE

L... TIMBOU
14 KORBONGOU

17 MANDOUR I

18 BOUGOU

23 PANATIEROU

24 BIDJANGA

26 BOGOU

31 TONTONDI

32 FIEGOU

34 DJEBOURI

LOCATION : MARITIME

1 TOGODO

6 GBOTO-VODOUGBE

17 LONVO

18 KOVE

29 AGNROU 700 I 850 - -: River~KM)
--t------------t---------.t-

I ----+--------i-----.--------j-'-i~1ri. rdI I nu:sa S

I :
I I
I I
I I

HYD A A V\ L IQUE. V(L L 11 C? Eo IS E.
,

MINI~Te'RE. DE.S t'<\\NE~ Pt.
BRGM 77A<;£:022

,
AU TOGO) MISSIoN D EVAL.UA T 'ON ) AHN E\(E \ b

I (t'\F\ \ <i. OCTOBRE '£:\77)
L ~NEP,G'E ET t::>ES RE~~Ou.f'C.t=.~ I-\YDt?f\ULI~LiE~



I
I WATER ADDITIONAL FED,
I REQUIREMENTS WELLS REQUIRED PRIORITY
I

105 M31
,

2 3,
I

100 M34 I 3 3I

14 I 350 M3 PUMpmG EQUIfMENT J,
42 M317

,
3 JI

18
,

l8 M3 2I 3,
25 MJ23 I

i 2 3
I

25 M324 I i 2 2

26 l 25 M3 : 2 i '3I ,
31

I 15 M3 : 1 I
3I I I

I
30 M3 I i

J2 I I 3 I 2
I

10 M3
I ,

1L..
, I 1 ! 2
I

19 M3
I I

1 I l 1 I 2
I 2) M3 : I

6 I I 1 I 1

17 ! 12 M3 l 1 : 1I I

I
12. M3

I I
118 I : 1 !

: 18 M 3 I
2. I 1 H\CI"H:..S~29 i l I r
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SERV~ • DES MINES ET DE LA GEOLOGH.
Section Hydro5iologie (BNRH)

PIECES MECANIQUES DE RECHANGE A COMMANDER

~ BERNARD MOTEUR T~pe 71 Diesel

Palier de Tilebrequin
Vilebrequin
Piston
Coussinet de bielle
Jeu de segments
Pochette de joints ~

6
2
3
6 jeu~
6 n ~

1

4
30

Kinner
2 paquets

30

PIECES DU MOTEUR DE SONDEUSE FWN-40
SERlE 53

Detroit Diesel Allison
Division of General Motors Corporation

DETROIT MICHIGAN 48228

Moteur en V. Nombre de cylindres 6
La marque du moteur: MACK Detroit Diesel
Engines Serie 53.

(Alternateur: Delco Remy. Serie 20 DN. Ty,e 255
G.M' (Model 1117783. Serial 3M. 13

(12 Yolts GRD 62 Amps (3 au total)
Tige culbuteur 48
Pochette de joints revision 2
Disjoncteur: Delco Remy 9000590 - 12 volts ••• 4

~. POMPE A BOllE POUR ~ABCO

Drilling Equipment Division
~e6tinghouse Air Brake Company

EHID AKCAHOM U.S.A.
Mocitl- ni_45
Serial ?0467

Tige de ,om,e
Mud valve assembly
Joint Gaoutchouc cravon
sur tige de ,ompe
Ressorts

(i-" PIECES DE BECHANGE POUR LA SONDEUSE ~ABCO

Hoteur Caterpillar 1160
Serial N° 96B 9055
2 tables de rotation
Jeu complet de segments pour 2 moteurs
Filtre a moteur (huile a moteur) 16
Disque dtembrayage 8
Courroie ventilateur 8
Alternateur 12 volts 2
Disjoncteur 12 n 4 Delco Remy Ref.

1119-507
Alternateur 15 " 4 55 A D20 FHA-NEG

([) PIECES DE RECRANGE POUR MOTEUR CHRYSTER
NISSAN DIESEL

Model CN 375 ND Model 4D 334
Serial N° 316320
Piston 6
Jeu de coussinets de bielle 9 jeux

John M
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SB

Pochettes de joints
Jeu de sep;ments
Filtre i. buile

" combustible
Demarreur
Alternateur
Induit de demarreur
Charbon
6ourroie Tentilateur
C~.i8e

Injecteur

2
9 jeux
1 paquet
1 "
1 "
2
2

12
6
3
6

PIECES DE ~CBANGE POUR GROUPE ELECTROGENE
'DIESEL - MARQUE ONAN (2 meteurs a reTiser)

Piston

Filtre a huile
" "combustible

Medel and spec. nO 12_0DJ~ _ ;OE/8523 AA
Serial nO 0974859625
Vilebrequin 2
Jeu complet de segments peur 4 meteurs
" " coussinets de bielle peur 4 moteurs
" " de paliers pour 4 meteurs
Pochettes de joints pour 4 moteurs
Pom,e d'alimentation 4
Injecteur 12
Demarreur 2 Induit de demarreur 4
Charbon de demarreur 12
Induit de dynamo 2
C~arbon de dyname 24
Arr@t d'huile carter avant 4

" " "arriere 4
1 paquet
1 "
8

"

"
"
"

moteurs
pour 6 !Ioteurs
moteurs

"

Cf..) PIECES DE RECHANGE POUR (ROUPE SOUDURE ONAN
( 3 Moteurs a reviser)

Modele Type ccKA' 5/21036
Serial N° 0374773220
Vilebrequin 6
Jeu complet de sep;ments pour 6

i~'.r. -." I~~'" ~"J~_ coussinets de bielle
Pochettes de joints pour 6
Pet d'echappement peur 6
Arr8t d'huile carter avant 6

" " " arriere 6
Vis-platinees 6
Bougies d'allumage 4 paquets
Bobine d'allumage 4 "
Demarreur 2
Induit de demarreur 1
Charbon de demarreur 12
Bague" " 10
Induit de dynamo 3
Charbon de dynamo 12
Pistons 12
Condensateur 4

~
N.B. Jeu complet de palierspour,ij, meteurs. .../ .



,-
(§) COMMAND~ DE PIECES DE RECHANGE DE LA SONDEUSE BUCYRUS

60-L N° 234.926

1 Courroie d1entra!nement
2 Cables de Cura~e (Sand line)
2 Cha!ne de 80upape
2 n de verine

C§j COMMANDE DE SONDES POUR MESURE DES PLANS D'EAU

, sondes Rossi~nol. de 100 m

Adressel Sondes Rossignol. Precis Electromecanique
59- MARCHEZIENNES

PIECES POUR INTERNATIONAL,A GRUE

International 1160 (Fleed Star 2050 A)
N° QU moteur 1160
N° de serie 95 B33439
Date .r engine manufacture - 5/74

- 1 mecanisme complet d'embraYage
- 2 plateaux "

COMMANDE DES PILES
Trousse chimique

1) - HACH BATTERY N° 1087-53 _ 4 * VOLTS
KFG for HACn CHEMICAL COMPANY
CAT N° 1087-53 for direct replacement of this Battery

PACK OR. OPTIONAL
HACE -CHEMICAL COMPANY P.O. BOX 907/AMES.

10~A-50010/515/232-2533

2) PILE MALLORY - M 1605 - 9 VOLTS
Transitor ~A~TER¥ - MADE IN BRITAIN

3) PILE VARTA - TROCKENBATTERIE
CLAY BATTERY VARTA 72 - 22.5 VIES 15F 20
MADE IN GERMANY

4) EVEREADY LIGHTING-BATTERY N° 5105 NEDA-915 6 VOLTS
UNION CARBIDE CORPORATION
NE~-YORKo N.Yo 10017

MADE IN U.S.A.
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® I I I t
1. "Hudmaster" Slush I

Taper~Piston size:Number
I

Pump Piston Failing IRod t
I I 1of assembly I Quantity

I I
4~" x 5" L-100 G-D-1 I 4Yz" 1 F-917 c 50I I

I I

"Mudmaster" Hardened I I I
2. I I tSlush LINERS I I

Size and Make of I Liner I I I 12I IPump I si·ze 1 Liner Part I
I ! I

4Yz" x 5"
1 I I IIL-100 I 4~" I L-101 I I

II I I II I I I
I I

3~ Lubricator Packing
J

1 J J
~lands for Slush I I I 1
Pu.p Piston Rods J

I I I

I
! .

I p k"
I

Size & Make of Pump 1 Glande Nut t. ~c l.ng tAssemblyl
rl.ng I I

864_FA 869-F t ,
4~" x 5;2 L_100 XG-D_60-

1 F..1032-t
H2 I 200

I
!
t I

40 "Hudmaster" Hardened I
Slush Valves I tI I
Size and H"ilke of Valve assembly t Valve seat IIPump Failing Part Number t Part Number I

4;2" x 5" L-100 898-F tFF-39-H
200

t

SPARE PARTS FOR nMUDMASTER" SLUSH PUMP PISTON

Modele: FK-45
N° de serie: 70467.

/
---+--
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Rural Water Resource Development in Togo

Financial Analysis

Prepared by: Diann H. Painter
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Annual Financial. Plan - All Programs - AID

" " " - Rotary Rig Program - AID

II " .. - Cable Tool Rig Program - AID

" " " - Pump Program - AID

" " n - Sanitation Program - AID

" " " - Administration -AID

" " " - All Programs - Togo

" " " - Rotary and Cable Rig - Togo

" " " - Pump and Sanitation Programs - Togo

" II " - Administration - Togo

Adversary Services Schedule - AID

ANN'EX

Fnl'ANCIAL AnALYSIS

TABL ES

TABLE

1

2

3

4

5

6

7

8

9

10

11

12 Togolese Personnel : Estimates of Annual and Total Project Compensation

la Alternative Project Schedules

14 Rotary Rig Summary Table

15 Cable Rig Summary Table

16 Foreign Exchange Costs

EXCHAnGE RATE 230 CFAF -- $US 1.



FINANCIAL .ANNEX

NOTES

A. Adversary salaries calculated to include an annual
increase of 5% - Tables 1-6.

B. Inflation compounded at 10% per annum over 5 years
for AID figures - Tables 1-6.

C. Shipping and Insurance, Spare Parts'and Fuel costs
divided as follows - (Tables 1-10) :

USAID
TOGO

FY 79

100%

o

FY80

75%
25%

FY 81

5afo
5rf/J

FY 82

25%

75%

FY 83

o
o

D. Shipping costs and Insurance figured at 60% of values of pumps
and 4o:;b of values of all other items - (Tables 1-10).

E. La.b Technician Training is tor 1 year in Abidjan - (Table 5)

F. rni'lation compounded at 15% per annum over 5 years for Togo
Contributions - (Tables 7-10)

G. Contingency for Salaries. based on past trends of a 15~ increase
in 1974, 1975 and 1977. SaJ.ar1es are reguJ.ate'd - (Tables 7-10).

H. Equipment coat explanations are found in the
Hydrogeologica.l Annex.

I. Some items under $10,000 are .imported and do not appear
in Table 16 because they cannot be obtained in Togo.

r
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TABLE I.

.ANNUAL FINANCIAL PLAN - ALL PROGRAMS - AID ($US 000)

FY 79 FY 80 FY 81 FY 82 FY 83 Total

Capital Equipment

Rotary Rig 530 52 582
Cable Tool Rig 136 136
Pumps 165 100 265
Sanitation 95 40 135
Administration 30 30

820 92 236 1148

Per son n e 1
Rotary Rig 255 308 325 341 31? 1541
Cable Tool Rig 127 133 139 399
Pumps 60 60 56*
Sanitation 40 42 44 46 48 220 336'
Administration 45 48 51 54 57 255

400 398 547 574 556 2475

Construction Material

Rotary Rig 602 . 602 ;',

Cable Tool Rig 290 290
Pumps
Sanitation 32 47 47 47 47 220 ';; IAdministration

Operations I
Rotary Rig 463 227 155 100 220 1165
Cable Tool Rig 205 75 280
Pumps 590 15 410 20 1035
Sanitation 106 80 55 30 5 276 ,I

Administration ,t

1159 322 825 225 225 2756 ' -- j fj
Total 3013 859 1945 846 828 7491
Inflation 97 398 262 355 1112 .",:

GRAND TOTAL 3013 956 2,343 1,108 1,183 8,603
I

I
, j

\ '. ,

,,-

)

')
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TABLE 2

ANNUAL FINANCIAL PLAN - ROTARY RIG PROGRAM, AID
(~)

FY 79 FY 80 FY 81 FY 82 IT 83 Total

Capital Equipment

Rotary Rig 100 100
1 Truck for Rig 35 35
4 Trucks 36 12 48
1 Caterpillar BuD.dozer 75 75
1 Tractor with Low Boy 55 55
Base Radio and Radios 7 7
Airco Oxy/ Acy 1 1
Pump Rig 40 40
Geophysical Equipment 35 35
Drilling Mud 3 3
Bits 13 13
Porta Kamp 170 170

530 52 582

Personnel

Hydrogeo1ogist 100 105 III 117 123 556
Mechanical Superintendent 80 84 89 93 98 444
Master Driller 75 79 83 87 91 415
Driller's Helper 40 42 44 126

255 308 325 341 312 1,541

Construction Material

Pipe 492 492
Drive Shoes 20 20
Screen &Screen Fittings 90 90

602 602

Operations

Spare Parts 15 10 15 15 120 175
Fuel and Lubricants 220 165 110 55 550
Shipping and Insurance 225 50 30 30 100 435
Training Program Supplies 3 2 5

463 227 155 100 220 1,165
1,850 587 480 441 532 3,890

Inflation 59 101 146 245 551
1,850 646 581 587 777 4,441
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TABLE 3

ANNUAL FINANCIAL PLAN - CABLE RIG PROGRAM - AID
(US $ 000)
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"TABLE 4

ANNUAL FINANCIAL PLAN - PUMP PROGRAM - AID.

(US $000)

FY 79 FY 80 FY 81 IT 82 IT 83 Total. Othe

Capital Equipment

500 Pumps 150 100 250
1 Light Vehicle 12 12
3 Motorcycles 3 3

165 100 265

Personnel

Pump Installation! 60 60
Maintenance Training

1 Peace Corps 56
60 60 56

Operations

Spare Parts 300 200 500
Repair &Maintenance 20 15 30 20 85
Shipping & Insurance 270 180 450

590 15 410 20 1035
815 15 510 20 1360 56

Inflation 17 107 7 131
815 32 617 27 1491 56

John M
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TABLE 5

ANNUAL FINANCIAL PLAN - SANITATION PROGRAM - AID
(Q[J@)

FY 79 FY 80 FY 81 FY 82 IT 83
\

Total Othe·

Capital Equipment ti
~

3 Flat-bed Tractors 21 21 ·14 Light Vehicles 48 48 'l
6 Motorcycles 6 6 ! ·fI

·1
Training Equipment 20 20 ~,1
Laboratory Equipment 40 40

95 40 135 '..•
I

Personnel -
Public Health Specialist 40 42 44 46 48 220
6 Peace Corps 33E

. 40 42 44 46 48 220 33E

Construction Materials .
Cement Roofing, Reinforcing 21 21 21 21 21 105

rod, etc.
Latrine Platform Materials 10 25 25 25 25 110
Hant Tools 1 1 1 1 1 5

32 47 47 47 47 220

Operations

Fuel 60 45 30 15 - 150
Parts and Maintenance 35 30 20 10 - 95
Laboratory Supplies - 4 4 4 4 16
Technician Training 10 10
Training Supplies 1 1 1 1 1 5

·106 80 55 30 5 276 33E'
273 209 146 123 100 e51

Inflation - 21 31 40 46 138
273 230 177 163 °146 ge9 33t

BEST A\/;~/L/':C!...E COpy

:2"
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TABLE 6

ANNUAL FINANCIAL PLAN - PROJECT ADMINISTRATION - AID.
(US $000)

FY 79 FY 80 FY 81 FY 82 FY 83 Total

Equipment

Office 30 30

30 30

Personnel

Administrative
Assistant 15 16 17 18 19 85

Project Accountant 30 32 34 36 38 170
45 48 51 54 57 255

Operations

Office Supplies 10 10 10 10 10 50
Fuel 10 8 5 3 26

20 18 15 13 10 76
95 66 66 67 67 361

Inflation 7 14 22 31 74

95 73 80 89 98 435

j
/
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TABLE 7
100

ANNUAL FINANCIAL PLAN - SUMMARY ALL PROGRAMS - TOGO
(US $ 000)

FY 79 :IT 80 :IT 81 FY 82 FY 83 Total

Equipment

Administration 25 25

25 25

Personnel

Rotary Rig 31 31 31 31 31 155
Cable Tool Rig 15 15 15 45
Pumps 21 21 21 21 21 105
Sanitation 25 28 28 28 28 137
Administration 14 14 14 14 14 70

91 94 109 109 109 512

Office Space/Warehouse

Pumps 50 50
Sanitation 25 25
Administration

50 25 75

Operations

Rotary Rig 100 167 233 300 375 1175
Cable Too~ Rig 26 91 150 267
Pumps 5 10 20 40 75
Sanitation .2 31 56 81 101 271
Administration 8 11 13 16 18 66

110 214 338 508 684 1854
276 333 447 617 7*3 2466

Inflation 50 143 320 5 7 1100
Contingency 14 15 15 15 59
GRAND TOTAL 276 397 605 952 1395 3625
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TABLE 9

TOGO: ANNUAL FINANCIAL PLAN - TOGO ($US 000)

PUMP ProGRAM FY79 FY80 FY81 FY82 FY83 TOTAL

Personnel

"Pump Maintenance/
4Repair Center Admin. 4 4 4 4 20

Pump Mechanics (3) 6 6 6 6 6 30

Pump Maintenance .
Supervisor 5 5 5 5 5 25

Parts Man 3 3 3 3 3 15

Accountant 2 2 2 2 2 10

Driver . 1 1 1 1 1 5

-- Subtotal 21 2l 21 21 2J. 105

Office/Warehouse 50 50

Operations

Maintenance 5 10 20 40 75

-- Subtotal -- 71 26 31 4J. 6l 230

-- Inflation -- 4 10 21 45 80

Contingencies for
Salaries -- 3 3 3 3 12

Total --- 71 33 44 65 109 322
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UBLE 10

ANNUAL FlllANCIAL PLAlT ($US 000)

ADHINISTRATION FY79 n80 FY81 FY82 FY83 TOTAL

Equipment

Office 15 15

Vehicle 10 10

-- Subtotal. -- 25 25

Personne1

Project Director 9 9 9 9 9 45

Secretaries (3) 4 4 4 4 4 20

Driver (1) 1 1 1 1 1 5

-- Subtotal. -- 14 14 14 14 14 70

Office Soace

Ojlerations " ,

Office Supplies 5 5 5 5 5 25
,

Fuel '3 5 8 10 26

Maintenance of \" i
Equipment 3 3 3 3 3 15 \

'\1-- Subtotal -- 8 II 13 16 18 66

-- Subtotal -- 47 25 27 30 32 161

Inf1ation 4 9 17 24 54

Contingency for
Salaries 2 2 2 2 8

--- Total --- 47 31 38 49 58 223 .>.. j
'1/
ul. ,
j
I
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TABLE 11

ADVISORY SERVICES SCHEDULE AID

Number o~ Working Months

Type of Advisor Year ~ Year ,., Year 3 Year 4 Year 5 Totalc:.

(A) Long Term:

Hyd.rogeo~ogist 12 12 12 12 12 60
Mec:hanic:aJ. ...... ..'

...

Superintendent ~2 12 12 12 12 60
Master Dril1er I

(rotary) 12 12 12 36
Tab1emen

(rotary) 6 12 12 6 36
Master Driller II

(cable) 6 12 12 6 36
Drilling Assistant/
He~der (cab~e) 6 ~2 12 6 36
Dri~er's Helper 12 12 12 36

Pub~ic: Hea~th .= .j.: .. ' . - :.:.
Specialist 12 12 12 36

(B)': :Peace. ;Corps
:-';: ;'Yollmiieers:

Public Health I ~2 12 12 36:-
Pub~ic Health II 12 12 ~2 36 \
Pub~ic Health III 12 ~2 ~2 12 12 60 ...
Latrine Program IV 12 12 12 36 \
Latrine Program V 12 ~2 ~2 36
Latrine Program VI ~2 12 ~2 ~2 ~2 60
Pump Program I
Pump Program II

(C) Third Country
Nationa~s:

Accountant 12 12 12 12 12: 60
Administrative
Assistant 12 12 12 12 . 12 60

I

(D) Short Term:

Pump Inst~ation &
Maintenance Trainer 6 6
We~ ResDDration
Engineer 4 4

Grand Total 50 ":tTS. ~O mos.

BEST AV,V:"'AilLE copy
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TABLE 12

TOGOLESE PERSONNEL: ESTn1ATES OF
.A1rnUAL AND TOTAL PROJECT CQMPENSATIONS*

JOB CATEGORY # of

yea:rs

# of
men/
yea:rs

Annual
Compensation
in $US

. ~. tLtot.al.
Compensation
over project period

Wel1 Construction
Program

~.1. Hydraulic ~i

Project Service
Technician 5 1 -7,900 39,500

2. Rotary
Rig Operator 5 6 3,000 90,000
3. Percussion

Rig Operator 5 4 3,000 60,000
4. Dril1

Maintenance Man 5 3 2,500 37,500
5. Drill

l~aintenance Laborer 5 2 1,200 12,000
6. Pump Center

Administrator 5 1 4,000 20,000
7. Pump Center

Maintenance Supervisor5 2 2,500 25,000
8. Pump Mechanic I 5 2 2,000 20,000
9. Pump Mechanic II 5 2 1,400 9,800

10. Pump Parts Man 5 1 1,500 7,500
11. Supervisor-WeJ.l
Restoration 5 1 3,000 15,000
12. Hason 5 2 1,600 11,200
13. Iron Worker 5 2 1,500 15,000
14. Laborer 5 4 1,200 24,000
15. Pump Accountant 5 1 1,700 8,500

SubtotaJ. 395,000
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TABLE 12 (continued)

TOGOLESE PERSONNEL: ESTD.u\TES OF
M'lUUAL .AND TOTAL PROJECT Cor·1PEHSATIONS*

JOB CATrooRY # of

years

# of
men/
years

Annual
Comnensation
in$US

Totai .
Compensation
over project period

Sanitation
Program

l. Supervisor -
Latrine Program 5 1 5;000 25,000

2. Water ControJ.
Lab Technician 5 1 3,000 J.5,000
3. Public HeaJ.th

Educator 5 3 2,000 30,000
4. Supervisor -

Construction Program 5 J. J.,700 8,500
5. Mason 5 9 J.,600 72,000
6. Carpenter 5 5 J.,200 30,000
7. Iron rTorker 5 3 J.,500 12,000
8. Laborer 5 6 J.,OOO 30,000

SubtotaJ. 222,500

Project Administration

J.. Project Director 5
2. Secretary 5
3. Driver 5

Subtotal

Total

J.
3

J.2

8,300
J.,200
J.,J.OO

4J.,5OO
18,000
66,000

125,500

743,000

*'Based on saJ.aries of: imployees of: the Direction de J.'hydraulique et de l'Energie•

./
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TABLE 13

ALTEmrATIVE PROJECT SCHEDULES

Plan A*

FY79 py80 FY81 FY82 FY83 Total

I ... ncr\- . _. PC' 6tc- a.:m..:.::
• L .:,< o..ry. :-.. .. . .

Number of 1vells ::_:_:~_:!-j

Drilled/yr. 25 25 50 100 100 300

II. Cable Tool
Program

Number of i'Tells
Drlled/yr. 40 40 . 40 40 40 120

III. Sanitation
Number of School
La.trines 30 30 30 30 30 150

Number of Privnte
Latrines 350 1000 1000 1!!l00 1000 4350

*Assumes that Both Rigs Hill Be Purchased & Begin Operations in 1979 " ,,
Pl.an B* "

I. Rotary Program
Number of Hells
Drilled/yr. 25 25 50 100 100 300

II. Cable Tool \,

Program .,
\
\

Number of Wells \Drilled/yr. 40 40 40 120

III. Sanitation
Number of School
Latrines 30 30 30 30 30 150

Number of Private \ ,
\

La.trines 350 1000 1000 1000 1000 ~350

*Assll."nes That Rotary Rig Becomes Operational In 1979, ftnd Cable Tool Rig
Becomes Operational In 1981.

BEST AV,llf.../'.ELE COpy
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TABLE 14

ROTARY RIG SUMNARY TABLE

Rotary Rig -- Per Meter, Per Well and Per Capita Cost of Progrron

USAID -- Capital. equipment, personnel, maintenance, operatioDs
GOT -- Capital equipment, personnel, maintenance, operations
USAID-GOT -- Administration prorated

Subtotal

USA]]) -- Pump
Gar -- Pump
USA]])-GOT -- Pump Administrations

lOtaJ. :..

Average depth of ~Tell - 60 meters
If of wells to be drilled - 300

# of meters drilled.:;: 300 X 60 = 18,000m
20% Failure .8

14,400

\'lith Pumn

~Jffi~S
1,936

164

6,541

821.
1AA

--82""·

7,632,000

$ per meter ::

$ per well ::

Without PumP

$~,632/14,400m -= $532/m

$7,632/300 -;, $25,440

$ per meter _ $6,541/14,400 == $454/m

$ per ..Tell ::: $654l/l4,l~OO == $21,803

if well operated 6 hours per day and capacity is lm3/m. or 1000 l/h
and acceptable rate of consumption is 20 l/person
can accommodate 300 people per well or 90,000 people,
or 41.5% of population of Savanes

Cost per capita -­
with pump
i.,ithout pump

$84.0
$72.0
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TABLE 15

. ~..l\~te ~)G- - Sm·lL-1ARY TABLE
I,
I

Cable Rig -- Per Heter 1 Per Hell and Per Capita. Costs of Progral''!l

5 years

USAID - Capital equipment, personnel, oaintenance, operation
GOT - Capital equipment, personnel, I:la.intenance, operation
USAID - GOT Administrative costs -

Subtotal

USJ\ID Pump
GOT Pump
USAID - GOT PQ~p Administration

TotaJ.

1,397
508
164

2,069

405
134
82

2,690

$/meter with pump ~-;~.~; ~/3J~oo: .. ~t9~.6
lTithout pUl!l? 2,069/3,200 $646.5

~verage drilling depth 20m
• .). ~ l.)"": - ;.': .....

200 wells

# meters drilled ~OOX20 4,00Om
2crh :ra iluxe •8

3, 200m
,...,..

-;"1' .

._.. , . ··~.:-120 wells

- ",:~" • ~ ~'~'.: 0 120X20 12 4000- o. . . ~ _. ,
: .r-;'_'~ 2e% fa.ilure .8

~. "0 .o=~. 1,92Om

2,690/1,920 .i $1,401.0
2,069/1,920 : $1,077.6

(

/

\
\

\,
$/well with pump

without pump
$+2,416.7
$17,241.7

Assumptions: l.,ell is operated 6 hrs/day
capacity 1,000 l/hr.
consumption ,20 l/person

200 l"ell can accamodate 60,000 people
120 wells can accomodate '36,000 people

300 people/well

Cost per capita -­
ldth pump
l'Tlthout pump

200 wells
$44.8
$34.5
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TA3LE 16

FOREIGN EXCHAlfGE COSTS - AID
PURCHASER IN LOCAL CmmENCY ($US 000)

FY79 n80 FY81 FY82 FY83 Total.

Fuel-Rotary Rig /220 165 110 55 550

Fuel-Cable Tool ;l:.~; 65 190

Motorcyc1es-~~ps 3 3

Rep3ir and Maintenance
P~ps 20 15 30 20 85

Motorcyc1es~~~itation 6 6

Fuel - Sanitation 60 45 30 15 150

Training Sup~lies

1 J. J. .'. 1:. 1Sanitation 5

La.b Supplies
4 I~ 4Sanitation 4 16

Office Equipment 15 15

Office Supplies .. 10 10 10 10 10 50

Fuel - Administration 10 8 5 3 26

,I t

Total 248 315

t

i

173 15 1,096
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TOGO REPORT .. ~ ...

EQUIPMENT AND COST EVALUATION. :

••

in the Maritime Region

under control of the

project encompasses two areas in
the Savahes Region and the Maritime

300 wells are scheduled
to be refurbished. Pri­

within these two regions,
and villages of high den-

Scope
u

Initially, the proposed

the country. of Togo; namely
Region.

In the Savanes Region, an estimated
to be drilled and 200 existing dug wells

.orities with respect to well locations,

are to be given to schools, dispensaries,
sity population, respectively.

A self-help type program is proposed

where existing well drilling equipment is

Division of Mines and Geology.
Drilling conditions within the Savanes Region differ as far

as geographical locale. North of the town of Dapaoun there is
primarily crystalline rock. Beginning at Dapaoun and southward .

there are interbedded sedimentary quartzitic sandstones and shales.

.-

.:

Methods of Drillins : ~
Two methods of drilling are recommended 1n the Savanea

Region. The first, is a cable-tool percussion method and the pro­
posed use for this method would be 1n refurbishing existing dug

wells. The second, is a straight mud rota~ method and the pro-.. . .
posed use for this method would be in construction of new tube-

wells.'
Due to the hydrogeologic nature of the"crystalline rock,.

north of Dapaoun, it is recommended that only cable-tool percus­

sion drillinG be instituted there, and ?nly for refurbishing
existing dug wells. ".'The rotary dr1ll1ngportion sho'uld be con­

fined to the sedimentary rock areas. It is not recommended to use
rotary drilling to refurbish existing dug wells due to the nature
of how the rotary drilling process operates •

. - """- ..

_:o~ "-
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Equipment Type~:'::bescript1ori'and Cost·~·:.~~-:_-_:'-.--...... . . '_ !

Many types of drilling equipment are available. o'n today' s·:·· '. "
markets. Selectiori""of the·corr~ct·typ~.for the'jobdepe~ds ori~::·~_·

several factors: o. '-: ••

-_ .• "-r

1. Type of drilling conditions
2. Depth and size diameter of hole
3. Initial cost and repair cost
4. Ease of maintenance

.. : ...
. -~

c·~-·

"-.:.

The following type of equipmen~ that is suggested was se-
o •

lected on the basis of the above factors. Also these partJcular
types have a good performance record:all over the world and'have
been used successfully in West Africa.

Cable-Tool
For a cable tool drilling program a suggested listing of rig

type with ancillary type equipment and tools with relateq esti­
mated cost is as follows:

15 TONS. l--Bucyrus--Erie 20-W drill with Waukesha Diesel Engine.
mounted on 2! ton single axle 4-sp drive International Harvestor'. .

diesel truck with 4" drill tools, spare bits, m~ndrels, 'rope
socket, stem, chain bar tightener, drilling jars, bailers and,
fishing tools, as well as necessary hand tools •.• $75,000.00

7 TONS l-.-International Harvestor 7-ton Diesel Truck with
twin a;les; 13 speed-ariv~ eqUipped' w~:h~O gallon water tank.
Tank to be qquipped with va~uum, interchangeable suction hoses
with strainers ~nd gasoline transfer pump•••..• jJ5~000.OO

Also to have l2~ton Ramsey PTO winch mounted to front.
2 TONS l--ACME Drill Bit forge eqUipped with firebrick, 220V.
blower, necessary hand tools such as gauges, 12 lb. sledges,
tempil sticks, gloves, 4" ring gauges,' i ton chainfall

JD
Q

• • • •• $3,500.00
I TON l--Miller 0-5 Portable '2~ amp continuous diesel-drive

. welder; 220V outlet equipped with 30 ft. welding cables, neces­
sary welding equipme'nt has 'welding hoods ~ 2); s'pare' glass for" ::._.
eye shade, gloves, etc. 200 lbs #7013 5/32" dia welding rod.

$6,900.00

~ ,_ ', ••• c

. .
-...._. _.~ -.. -

," ........
~. ~. ~ . :

• ~- ... _..<:-::-:' --'-.:...:.- .• ..;:,:,. .. ,':. ~":'~'~-'~':. -- .•. '. -_.- -_._. . -' -
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-,~::~":;-~~--".-,cleaners and hose adaptors -for fitting metric threadeC! oxy/acy.·
. ".' : --'--' .'f" .

,_::> ;': ..__ ,Tanks and additional items such as check v~~ves goggl~s, strikers.

Tank gauges to be claibrated in both psi&kg/cm2 , Also gauges

.. / ... are to be equipp~d with two stage regulators ••• . . . .$700.00

.). ~~ 3" TONS 1-3/4 Ton-4sp It wheel drive' GMC d~esel pick-up equipped

. 5 f $''':! ,. /1/;z..
w~th 0 gal uel tank on bed and transfer pump. ~"OOO.OO

Also to have 3 Ton Ramsey PTO winch mounted to front.

Equipment Subtotal •.•••

CONSTRUCTION MATERIALS AND SUPPLIES

•$591;100.00 ' .

$169,000.00--

Well Cas-ing

Estimated 200 Refurbished wells-Average depth 50 meters

(164')

Pipe required-4" I.D., wall thickness- .250 inch, BLACK,'

Threaded and co~pled.~PI thread 32,800 ft .
..",180 tons 32,800 ft. ($5.00/ft.) •..••••

,.

Drive Shoes

4 tons

Well Screens

200 wells ($60.00/shoe) . .
• •

••••$12,000.00

!"".- .......--: .• _-•
.~ . - --_. 200; 4 ft. 4" diameter, .012" slot Johnson stainless steel
- -'----'.',-: .; screenS wi th fittings; telescoping

'."-.1:;"'--". .......-4- ••__._-.~ •

;:-, ',' '- . " . "51 "Cor:c:
::~7.:-~-..-'":"·_·_--- ---._-

•••••••$57,000.00

M:>yno Pumps

200 initial; assume 25~ failure rate/year (50/year) X 5 years=

~::: -,:,-:",:~':.:-

'''::'''

...... -:>
....-,,--~ ..

. -..~ -.. --­
.'

$225,000.00

:.- ._--- -~:.....~>-.-_:.~:.-:..;.._-... - .
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4 _._ ••_.~_ '.'

CC{
50-Acme Alloy Bits; assorted star and regular~pattern for

• ~~.. " ••-.<' "

:~ .

drilling 4"-6" diameter hole; 4'·le~gth.

T.B.A.--2 t-ons

.$45,000.00

•• 4_'_ i.':-._'. Tires, batteries, assessory'spare parts for ligpt vehicles
••

and other ancillary equipment 40$ of equipment cost

..' .

fuel-see attached sheet A••

Operational Costs Subtotal.

Shipping Costs and Insurance

Equipment cost-$59l,100.00 (40%)=

. . . .

$236,440.00

• $280,987.00'

$562 ,~?7 .00

T.B.A. cost-$23&;440.00 (40%)=-

Construction Materials and Supplies Cost-

$458,000.00 (40%)=

Bit cost-$45,000.00 (40%)=

- ..."",

Shipping Costs &.Insurance Subtotal.

Personnel Costs

". ....- "'. ~.

$183,200.00

$ 18,000.00

.!-94,576.00

$532,216.00

Job Description

Master Driller

Driller's Helper

cost/year

$75,000.00
$40,000.00

.;,....
Total Cost

. $375,000.00

~200,OQO'90

•• -. --. < ~'-.-'- - -_. ----- -," --- ••-.~- - -- ---- .-'-- _._- -_ •• - -- -- -

~~'-~ :::-~~: .. ,~ .. ..::-:_..- -,

.-.....-.~-----~<--.._-.---.-- ..-
Personnel Costs Subtotal • • • •.• $575,000.00

. --- .- -----,-,,- '-,._'.'-- ._----_:_-_ ....

For a rotary drilling program a suggested listing of rig type

With ancillary type equipment and tools with respective estimated

costs is given as follows;' . ~ "- -' .- ... -

-'.. ..' -' '-- .
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30 TONS

ry.-' -- ---~_. -;:_ .•••..••__•• --•• --.__.- -_._-----:-~._---._-'_.,.~-:.-.-_--_._-

I-Failing 1250 mud rotary mounted on 2050 IHC with inter~
,---,,0 ••-

. . .

lock equipped with 5 x 6 ·Gardner-Denver.mud pump;
•

400'--2.7/8" I~ drill pipe 20' lengths; necessary subs
.t

for swivel and end rod as well as additioQal parts for

rig truck, portable mud pit to be included.

•..

· . :~ .. . • $ '97,000.00
;><:70

Rig to be equipped with -Miller i'S.Q. amp "Roughneck"::-: ~_.
welder and necessary tools and equipment ~,OOO.OO

· . . . . .
o·~. 7 TON l-IHC 2050 diesel with interlock; equipped with 1200

gallon water tank. Tank to be equipped with v~cuum,

gasoline transfer pump and intercb~ngeable suction

hoses with strainers. Truck to have 12-ton Ramsey p.T.a.

winch mounted to front.
',I

'I"!n ·IV~· >-{ 20 TO N 1-05A Caterpillar Bulldozer equipped with mOdel 55 05

DO winch. BUlldozer to be equipped with normal width

tracks. · . .
u;(,It{(/c/, 12 TON . l-IHCO Tri-axle ·lm-tboy wi th IHe...-t'050 diesp,l tractor c:: b

·'. . . .
I-Cyclone F-40 plImp hoist mounted on IHe 2050 diesel truck

· : ~

~·~l-Airco oxygen/acetylene cutting outfit equipped with

necessary tips for heating, cutting and brazing; 30 ft.

hoses, tip cleaners and hose adapters for fitting metric

threaded oxy/acy. tanks. Additional items such as check

valves, eye goggles, striker to be included. Re~ul-

ators are to be two-staged and gauges to be calibr~ted

.in..both psi and ky/cm2 .~••' ..• .::::-0 .•.• $__ 700.00
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...••·~_~·~k~;;~{::'~i; ..rj~;;~-'_·;~~:{~6i.'i~" .':
12 TON 4-3/4 ton 4-wheel drive G.M.C. diesel pickup with 50--

--_._.- .. ,-- .-.- r' _ .. --_. __ ~_~~._.. .- -_. --._~---.. -_.- _.- .. -- - ... -.-- _.-.-.'-:'

gallon fuel tank mounted 'ini bed ~ (~0_~::?fbr·~4 trucks )_._..-.,
and equipped witrr transfer pumps. 3-ton' Ra~sey winch;

r '
electric drive mounted to front (on all 4 ttucks)

~1Tr ,000.00

$48,000.00

. .

/' ,r~~c:,'l'~~1 .< ~~I h-ttr:.te,- . •••••••
I-Field porta-kamp equipped for 5 personnel. Base~ 120 TON

"

/ -T4;t~C0-- f /'.....<>4 r~dio station included wit)l 3 field radios
/~~ ...;.:.'~ ~:.:.._ <..~ ~ ':;;'<77nJ
</ - -- - ~ ~. -;;;--- r(...aett;". - ,

~T, t ~ ,,,,- ::::r~. /1<--. ,- 31'-"'''/''' : ~ r r7 ~~

l-Johnson-Keck type electric logging unit equ~pped with

resistivity 16"/64", SP, Gamma, and Salinity logging

capabilities

Equipment costs Subtotal • • •

23 TON

Construction Material and Supplies

Drilling Mud, OUik-Gel; figure 3 b~gs/hole.

3 (300)=900 ($5.00/bag)z i4,500~OO

.,.,,' t~~u..4I 3 TON BaraPos, Mud Cleaning Agent; figure 1 bag/hole

542 TON

@ $50.00/bag=

Well Casing, average 100 meters~ll 100 meters

$15,000.00

, .
(300)=30,000 meters=98,400 ft. ~ 21 = 4686 joints

46e6 joints of pipe (21') = 98,406' ($5.00/ft)

.~"-black iron; .250 inch wall thi~kQess;

H.ix-u Leo<. 6 TON

T. & C.; A.P.I. thread

Rotary Drill Shoes; 300 ($60.00/shoe)=

$492,030.00

$18,000.00

9 TON Well Screens; 300; 4 ft. length, 4" diameter,

1012 slot Johnson stainless steel screens with fittings .__ .

non-telescoping $85,500.00

51 Ton Moyno Pumps; 300 initial; aS~4~e 25% failure rate/year

75/yr(5 years) = 375 pumps;300+37~_?675_

--.-

($SOO.OO/pump)=
& •• ~- - ~~-, - - ~-. .: -:..

- --"- ,... ,-,~.". -'_..-,-
_ ~ '.';;;; - g;;;. -- -~-

.. :"~---.---'_ .. _.. '-
• - • 0 .- •. ,~ .
•. • _ •••• - -.. •• -.;>-, ~-~.. ~.

~. ..... ~ ~ ,

--. : ~ -:-":.-. .'.~:~ :-";:~~ ..

- ...
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---2 TON

.."'.,
sedimentary rock 300 (1.5) = 450 (436.36 avg/blt) =

. ~ {$196. 362 :00

T~B.A.; tires, batteries, accessory spare parts for

Fuel; see attached sheet A

,/

light vehicles and other anoillary

equipment cost

. -~"

equipment. 40~ or! ;/ j

~226 t 280. ooG/

$1,181.,104.00

Operational Costg.. Subtotal.

Shipping Costs and Insurance

Equipment- $565,700~00 (40%)

1!.., 678, 7~6. OQ

$226,280.00

Construction Materials and Supp1ies-$337,500.00 (40%)

Bits-$196,362.00 (40%)

T.B.A.-$226,280.00 (40%)

~135,000.00

....!18,544.00

$90,512.00

Shipping Costs &: Insurance Subt.ota]. $530,336.00

Personnel Costs

.Job description

Hydrogeologist

Mechanical Superintendent

Master Driller..
Driller's Helper

-Pump Installation Foreman

Cost/yr.~ Total cost-

100,000.00 500,000.00

75,000.00 375,000.00

75,000.00 375.000.00
• 4

40,000.00 200,000.00

60,000.00 300,000.00

Personal Costs SUbtotal ••• $1,750,000.00

. - - . -- - ..-'..
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Note:
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ESTIMATED'
FUEL CONSUMPTION/HOUR

I (in gals. )

"I

1" '
I

" :1
"f

6

4

4

16

16

8
• •

2 c. 10 hr/wk

2 c. 10 hr/wk

2,0

16

based on diesel

i '

. ;'.

ESTIMATED
,HOURS OF OPERATION/DAY

, i
(

,., ,,'

'-, . j. ",; ••,

• 1. '. ~ ! .~ '~

;, ,i;!' '
", t' 'I" i . I

ty ;~~~p ~Oist Rig

il Ji!'~ ,:All 'fuel'estimat-es
l:l ' ;i 'i '
;,;' ;, :650 gallons/day x 6 days = 3900 gals/work week, or 202800 gals/work year
'j,!!:; I

1':::~1::;f~.,5:year estimated project length = 1,014,000 gallons

: ,\1" :,: :; f

Ii .,'
I •• Cable ~ool only $280,987.00
! ~otary only $1,181,104.00

I,

Ca terpillar "
•Camp Gen.:3306t.

; f. ;, l' '! i

F. '-
",I, ",'
"~ , ,

:,'::1
I

: I

• r
,'" :'i

1 ,: Ii
: 1'I :

i I'!, " I
I ~
i '
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A construction method for sanitizing eXlst1-~gdug well;;';:'i~ .. >'~~-~'~'-'"

proposed h~rei:~~·"Thi~ ~~'tho'd would permi ~ "ac~~s~'~to;t-~~':~~~li~~~;?~:Zf-::~-'
- - .'. .- .-. "._ .._- ..... _----- ' .. '. ..~--::- ....,

.- -----_. __ .~.._- .._. -- -'.~~'~-"'-~-':'~'-"

drawing water even if the p~mp malfunctions.

Dug wells currently have basic inherent problem~{With:
.~

-~--

0-

I. Existing dug wells are open to surface contamination
2. Most traditional wells are dug just to the water

table and when seasonal fluctuations occur, during.
the dry season, the well goes dry. ,.

The method proposed consists of '"drilling deeper, within the..
existing dug well , by using the cable tool drilling machine.

Upon completion of the drilling, casing would be set into the

aquifer (see diagram 1). The drilled well would then be disin-

fected with chlorine in conjunction with the dug well. Finally,

the dug well would be capped with a circular concrete cap and a

Moyna pump installed in the drilled well.

- ~.



-.-- .= -..:.. ......-~ ~... ,--":.~ -'.~-.," ~-_ .• -_. -._.-' - --.._----.~ -_.
~_::.:::::--.:.:..:.:..- _.="':::-~:..:.:.~~~= :.=-' .. ". -- ...... -. ~":.: .,:_--.. ------- ____ '_" ._._ -' __ .•_ .".:..:i. ....:. ::"_":"_:"-_.:~:.

..... .... ~

_. -- .._- ..
,".__ ._.•4_~. " ~ _ -:: <_"_:- __ .. _. ;:.;'-~:: .:~>:_,:,._-:::: .. .::.~_.: -=_=_.:_::' :..::::.;:'

~.

. ...
o

. ---

. .

....

ZONE
-.-.

AQU I FE:.A..

AQUIFER.

o

o

IMPEPd1EABLE

L.ATERIT/C. ZONE

/ CON""rrC AP"'"

, .

..
"'"

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

. '"

...--- MOY NO.,.t"UH P

-~ t,

••

•

•

•

•

•

• I
I

r" ._~'- .. --

•

.'

I :Ii J
II,

I ;1: I

.-s: :11 1, I'
4" STUL CIlSlN~ I ;: 'I

•

•

•

•

•

• •

•

•

• I,: I: ":q
I ~ I: ,.
, :11

WIT SIAj(JI· ••- -,-- :.;~'::.--.- -- ------ ------ --------- ---- - - - --

. I ~ II I• ........:'"

1: 1 I
I ~ I I·
I d I

11! ".....- ------.-:.:-:-:-r-T.hiit'":""'~-- ~ .
: I ·-..:.-.-:--7r-:--,..:..........;..,..;..-/7-~·~·;.....-r-

II T_ ~ I 7 I - /
.\

:1:",,'I"S"'tJH------ :1': --------------------------- ... -----~ _.
I

o

o

o

Q

Q

• <>

•

----------------- - ---------

.. :,>~:",

C.ONClt6TE RISE R
( M.4"'GEl.L!)

..'~'-" '.

• ~•.~:.. -------- wltTlll ISovn

.......-.-- ................ ....-.-.... ~ ....-.....--: ---.- .
-,---~-,-...,-7,...........'·---,~.--..-;..,..-Jr-....--.-~-"""...:......::.,..,-'-..,..,-'---r'l-';--/.,......:..-.J.,-.I

..

Hfl.jcll~
. ST~Tj)~'

.~ -- -.~

.:... ......."-._:_'._.'&--.......~....:. ...­
i;"

SCIt£EN

l: -0--.-



... ~ ....._:~_ Summary and Recommendations>:-.: ',' _..:....<:.~."'_.
----.~ .._.•:.- ..... - .••.. --- -. T"':'- ~-_.- .••. - ~

-~_..__ .. _----_ .._-_. _.:"::'•. _-"':-.• :-'-~'.'-'" ~,1' '_M ;.·-:-~-.l·:__ ~··r;.-:_;_-:·· __-·-:--:_.-_-:- . __ .- -_.- ':~!" __ "-:- _.-=-_--
~ - . ", 0:_·... ~ _. .

In the Maritime Region Canadian Internat10nal Development. '. .
Agency (C.I.D.A,) with the Division of Mines and Geolqgy were ..

. - i ..

currently invqlved in a extensive well drilling program. The Di­

vision of Mines and Geology are operating the program presently,. _..

with Togolese drillers, using a Bucyrus-Erie 601 and a Koehring

Speed star 1l,both cable tool drilling machines. Addition~~ly,

they also have a Failing 1250 and a ~piling Walker-Neer 40 for doing

r.otary drilling. However, 'both rotary machines are inoperable

at this time due to lack of spare parts. This problem is not

limited to just their drilling equipment but is evident through-

out their entire operation. It is felt' that supplying new equip-

ment for -drilling in this region would not be in the best interests

of an AID program. However, ~n equipment repair training and main­

tenance program with supplied parts could accomplish a two-fold

purpose:

A)

B)

Possible integration with Savanes Region Pro­
gram(s)" in terms of establishing~tual self-
interest groups, '

Training of Togo Nationals in an existinc program,

The road network in the Savanes Region is all gravel based

and the system of bridges are all low load li~t capacity with

respect to drilling equipment. ~n addition, these bridges also

possess minimal crossing clearance. F~r. crossing local streams

or low areas, a ford will have to be constucted. If one already

exists, it most likely will~have to be improved upon to accom~·

modate heavy equipment. This is primarily true for the area south

of Dapaoun in the sedimen'tary rock where~ file rotary drilling oper-.
--_.-~''-'' -~.~ ...- .-.-.- .. ~--...-. -"~'-"'.... -:--- . '---~ ... ,~

.. '.' .... '_.'--., - ­. _.~ .. ':,.

- . . .. .' -.,__._·,h_ ..~. __" ~ __ ~_ _.._.... __
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=-:-..:,:::"~:c~.. ·~_··a tion is proposed. 'In .. the crystalline rock north. of Dapaoun , no ..' . .'

~~~;:.~~=~·=~:~~~l.ffi~ulty. is ~~ t 1:c1~at~d in'negot1~it~g- ihi~i~~:~:~$ia~::.;~·:Re·a·s·~n·~~:·~j~·~~...
- .....p.- -- _. -.". " ~'. -_. -_. ~ •. '-"-'~"-'

~::;-:- ····being, there is little, if .any, soil cover to give many equipment
'~~,~.;;.~~ _.~, '.'-' :::_~. -'~:'.::.~.. .:;---

'.. . ;:::. moving problems as far as soft ground conditions.
'-c- . -

• t. '..
No primary or secondary roads exist in the region presently.

Road conditions, east and west of ~he main north-south road from

Dapaoun to Mango, are marginal. During the wet season (June 1­

October 30), mobilization may prove difficult to impossible-in

many areas. A shut down period during the worst portion of this

period may prove necessary while equipment is serviced and over-

hauled.

The drilling program is expected to start slowly at first with

teaching nationals hoW to operate machinery and equipment safely

and efficiently. As their level of proficiency develops, the rate

of progress will also increase as a direct result.

Standardization of engine type, preferably caterpillar, in

all the equipment, would be advisable for sake of cost and inter­

changeable parts. There is a caterpillar dealer in Lome' and
, ~ : .

contact was made with him •.. He expressed interest in prOViding parts

and service for the proposed project's needs.

The aspect of initiating a ~ump man~facturin8 installation
. ~

is not consider-ed as being feasible at this time. (I) No natural

resources are available locally, in country, to produce the raw

product (iron are) for supplying a foundry's needs. (2) In country
-.-. .~. ,"'- '.- :--.J'-

::--'O:::,:>·~~-:-:._- __:".technology is marginal wi th respect to setting up and operating
'::"':.0.'" '.

.. ~ -~~.

Local people share a mutual distrust of pumps from

a foundry and related machine shop~. (~) P!.osP.~~ts·of developing'

a market large enough to warrant consideration of such a facility_...~.-., .
~~ :-. ';'::~:' ,_ .... -.

." :-.1'

~,~~~_:,:,~'~':~_~""..~.. are a 1sod i m•
~B~_~;-':~~:'".~ .- ._... I, ..

~i,,"C ~·.:l~:c. ".,..
~~~Jt]i')i<~i0r. bad experienc~s~ecither personal_or related by others.

'. .··.'.c·.". •..••. . . '_'.' c~



lation and maintenance of futur& pumps. A~ reliance is fostered

in the pump and it's performance, the possibility of establishing

an assembly plant with supplied parts should be given considera-
, .

tion.

A) DUG WELLS

•
Current Comparative Well Costs

1 :

,.

. -- --.- ". '_. --- -- ----- ._-.. _.---~..,- '_'~._,.--_._--~-

diameter of approximately 1.0 m~ter and a30 ~eter ~epth.

To offer a basis for comparison with respect to the proposeJ

project, current as well as prior well cost information was gathered

for both'dug (puits) and drilled (forage) wells.

Considering the dug (putts) well type first,1t is apparent

(see Table I) that there is a marked variance in costs not only

between contractors put also for dug wells in the same area.

The causes for ~his v~riance are attributed to several factors:
- ~

1. Type of construction material used'
2. Type of rock in which well is constructed
3. Size of well-diameter and depth of well
4. Type of equipment used in construct~on (dyna­

mite~air hamme~ dewatering pump) _.

5. Labor costs
6. Transportation/Mobilization costs

The averaee reported cost of a. conve~tional modern dug well

in Tobo ranges between$300-800 40l1ars.per·:~1nea~.m~t.erwith a

Careful

consideration of the above factors must be giv~n though, before

relating dug ...well~ ~os-ts . from one area to another.

; ". "- .----" .
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Dit.to

Dapa.ong
A:-ea .

Ditto

LOClI.TION

Dapaong
llrea

'I'hroughO'.lt
Togo

;~ rtJa ..
30KOD.-:;

..... ~ .

1

$9J.OD/m
20.)(1) CFA/m

$230.00/m
52 ,000 CFA/m

COST Piili
LThJj:~I· MEITH

$ooo.oofin

$165.00/m.

,i- I 13 I)rt l
'IJ~... • .. \. /m

10 m.

2.5 m.

25 m.

2; M.

IiVSRAGE DEPI'H

, .:';,

:nG ifELL COSTS - 10 Go
",1M

BEST AV/',,':"I'.:::.L CCpy

I

1 - 1.5m

1-1.5 m

1.0 m

DIAMETER

2 - 2.5m

TABLt~

: .
•• i

Ditto

,I', .". ,;:.

Ditto

. .

~.JELL TYPE

Dug with
Concrete re­
taininff rinGS

,; !,
, '!

f< f', !~,i ,
~ .:::, (: raacs Corps

:~'::";LrUnlmam: Ditto 0.8 - 1.Om 20m. \
tl." I" 'i ~'Cl'", -.,. ~-------.a.--------.---~-___::~~~~--

~ ..: "~" .! " , $430.00/~' '.TAKPAHc-
~,",,"i< ; ;reace ,. Dug Well Small diam~te!' 15 m L AK POSS0
«'t",': ,; 'lC~a ;i. Hand, Drilled ~~:~iameter 15-25m $ )1.00/ JJI; t.REA
n I' t' ,,,,,'
~-. I:. :--,~'--'-,---------------------------------------------------
l"';i) "F ED, Dug ··ith~ ,~.( •. " .. , ,I ) • • •.• • w

, ',' ",:: t i. " ,:Fond', European concrete
".,.. I I:' ,'to; ~:~ 'I de De~e1oppement retaining rings

~I~ "':.1 .. : I' ,
"','i'l •• B.'D.P.A.

t ~'.\':~;! ,Bureau pour 1e
, ,;'; 'I ' i Oeveloppement dB la
i\~;'t ':'/ Production Agricole

; ! ' : , 1Servic:e Pou:-ed
;. ; "I,! ' j',lIydraU,"liqU,e, Concrete 1. f3 M 3:) ~l;·~'l. "),1nl 8? , ., T3 ';?, ,1n

J:l! 1-'---------------------------
\ I i j";

I "IJi ··II·,;',I.,:!:<",; ',;',"
'I , •• " j 'f' I " 'd.

~. ,"t' i 1,;: il,: Iii' ::': ;'; ,
l I"· j ·r 1., i"11 :: : ,:,

.. ~ I .' ; : ;, ! I 1 ;., 't {.\~, ~l.' "/ :.; f ~I ! ~; ;;', I .I 1 :' i 1
I I;(!!t'" r' , "'''! ;[ !; 'j '" : I

I 'Cr' ih£'';'j} ..,) ~ i !1:J' ~ ii' i
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iiY'. l~r J '~i /. f.. ,~:~ ~} ~~: r,. II! "L f" . ~ ~ ~ .
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Du.::; wells tltilizing t.he convent.ional construction method

(i'oured ccnCl·~tc ~::lllc) Hi th diameter of J.8 !"!~t" ... ~ and depths of

\:p to 40 meters are beine c~nstructed in the Maritime-region. Th~sp

-
wells (Uffer from other dug wells in thrtt lateral r:alleries are

drilled at thehase of the well. These galleries provide a more

: ','.'

e~ficient mec:ms of capLllrj·,: \-I?ter. Reporteoly only in the

Maritime re~ion are wells of tis tYfA constructAd. This is be-

liev",-i to ~p Jll'· t,o the n.~ture of thp aC1uiferi

co~sclictatpd s~~d~ ana crav~ls versus crystalline or sedimentary

A ['; 0 v r- i' 11 n ":' n t ;:::,: ., r c ~. i <; con s t rue tin r:: thoset·]e 1 ] s btl t n 0 cos t.

Til P d iffe r <; nc I"

'.\\~'~" t',:,:;.'n!;::;iv p '·~11"':1.

Fi 1 te!' ;j'j:"k !'1'.. 1 ~:r i:, I .... ttlf' [)ripaoun arr><J is beir" utilized.

1t c()~si:-::t~ ot ~':jvtt:r(; (.~' crt'bJes, 150-200mrn. .in diimeter, and

.". ~)ri:' .,';J' cilJ,' to ':;", t'~'ct that a:l)' Cines fOllnn in the aqllifr~r

t;" ..""'l ~!(";ll il:-o()n pur;riil.,,: 1~ rt re!)u1t of t1;e ("()~rSOness of tt;p

'illi:<: ill tlH" , ,,]ill Crluse 0.'fF!ntual clcl~f:-inp': of t.hp

ri~,;,~ rer'f'nr;,ti.l)n", fillin:- in of the INflll, and incre~sed ti€<1rin.'"

U also is ::;sthetically dist"l::;tefll) a"1d pro~"otf'<::

'. :,;' r: i t r1 !" Y (i1 n·' : r jonsin 1 I " t: <~ 11 .

,'l 1 ~ other well~;

BEST AV/Uf.J::::'E COpy

John M
Rectangle



~:j;~:: ':":.~:adug well per meter or total cost and the cost of the concrete'

_.....,::._-_... ~ ." retaining rings and fil tel' pack rnateria~ •
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B) DRILLED WELLS ....
Reported costs for small diameter (4-5") drilled wells 'in

Togo are running approximately $24.90/lineal meter with an average

depth of 50 meters •.

The Division of Mines and Geology are currently drilline 8"

diameter wells with an average depth of 60 meters for approximately

1,000,000.00 CFa, per well. This is approximately $528.00/lineal

meter using the 221 CFA to $1.00 conv~r~~~nra~e. This price is

inclusive of casing, screen, grout, aquifer .. test and filter pack.

PUMP TYPES AND EVALUATION

Several Hand Pump Types were considered for use on the proposed
. ' ..~

wells to be drilled and ref~rbished. Types considered were tne

followine:

. ,~."..:, '. ~,

1­

2 .
3.

AID/BATTELE PUMPS
DEMPSTER PUMP
MOYNa PUf-1P

In Nicaraugua and Costra Rica the AID Pump.

" ; ..': ..... ,....

.···~;r;.·y·: The . AID Pump is currently being used in several develop~ng countries
_..-4:::: :~~ ~-:'~ ......:~_ '-:'"'.:' ._, __

.. ;: .. 'l.r '"

;;;'§.~;}:;!; .•.·:throughout the world .

. .:.• ,--:""

:". ,,-.'\~~'/ ~'.

" >.~ " COSTA RICA
•."j:::':;•.;....:• . ; ... ---...,...,....--"'-.---,.--_._--::, :.-.,. ~'. , . .~~.- - --,._ ""..: .-",' '--' -~ '.,~ '.~ .. -",,-"-' -._-- - .

;~~·'~7::~::;·:-···out·--o·i·15 AID pumps·' Insta'iled in Costa Rica' during" 1977,'6 were
..... ~:i. " _ -. l • _ • _ .~ ..__ .~ ..... , .' _ ._ __ .-

~tf~·J·~~t:~l:~·;--,:-"'~.;-~~:.·E;S·!t·~~-~;.:;;::<~.5;:~~:·':'~~'~=;'~'iif~7.
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NICARAGUA

Out of 16 AID pumps installed in Nicaraugua during 1977, 10 were

out of service within the first 9 months of operation. - This is

a 63% failure rate. Of those 16 AID pumps installed, 3 pumps were••
out of service repeatedly. The Dempster pump is also currently

~

being used in the same countries as the AID pump.

COSTA RICA

Out of 8 Dempster pumps installed in Costa Rica during 1977, all

8 were still functioning properly after the 9 months of operation.

NICARAGUA

Out of 8 Dempster pumps installed in Nicar~ue~a during 1977, all

8 were still functioning properly after t~e 9 months af operation.

Statistical data was available on the ~oy~pump with respect to

it's cost and mrtintenance/service performance as follows:'6 _~_ ....

.. . ..

Lubrication: High-temperature grease
, .

JI .

;- .

Price:

Weight:

Delivery:

Performance:

-~

~lOYNO PUHp 2

$4;3.00 (shallow) 0-150 ft. ---.
$493.00 (deep) 0-300 f~.

150# (rotor~ stator, hea~ and rods)

4 mos~ initial shipment
300/mo. thereafter

Laboratory tests-24 hrs. operation (3 years equiv­
alent) no problems or wear

Ghana -CIDA Projec~ 10 units (2 mos.
operation) no problems

- ". --':" _".:... "- --- .._­. - ~ .
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MOYNa PUMP (cont.)

Disch~rge rates:

(1) . Manual-3.2 to 4~3 gpm @ 66 opm
(2) Alternative power-disch~r~p. rate

vs. rpm! linertr fur.ct. j (.:,'

:\(ll·~d f::>.il'.lres in thr:> AID Pllr.iP \-Jere d.lle to followi::C" cause8:

(1) Broke" pump hancllcs

\2) Excessive wearil1c~ of thp. l~ather cups

(3) Break8:~c of the Pl1mp Caps

An. of thp faLlures c:.;n be <:tttribute<i to poor quali.ty control

lilA ')C::lf'Gter pu~:p IH:c thl' ATD/t3/\'nFI.LE Pumr is sir~ilar in operatio:,:.

I~,",,," r":f!-:tp.l~ co!-:rol of P~r'ts q"-lality and better operatinn:q] desir'r;.

B?si('-
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. -.. .. ~ - ..._-,-._--".. 'considered , it possesses the most desirable characteristics of a.:.~- '-." ,.~,

~ ,". -i.... ~. .•..

::"~.~;;:.:'::" Conclusions:
~;- ;.~-.;~;:';':...~--- ---
.__ a_'~~_" _.. .;... . Although the MOYNO Pump is the most expensive of all three, pumps--~--~--._~.,-~.. -:". - .

~ .:;:~;:~-:,.~:;..' pump, namely, low maintenance, long performance and ease ofin-·:.~._.'. "'___ 1, ........-

:::.:~::::-:::.:··~·~··': ..stallation and operation ..~' ..'.~"- -:---.- .- .. '''; .. ;'
- - - - - -.- ..

Approximate Costs
' .. - 'i .... ,. HOYNO $500.00 ', ... '

...
,'.-- . ~:':"'-""':".'-"

DEr·1PSTER

AID/BATTELLE

$257.00

$100.00

- . ..- ...... ": -- _:...: ..

~ .... _~,_.-.- -'
• ,,- P,. - .... - '~-••~

_..... ~.~-----_..:........---:--- -
• __ • __ -_._ •• .-. __ 4 • ~ ... _:...._ ••• -..:...:..- •• _

...•.' ".- -"--._=.----".-

_ • ". _ .. : -4.-. _

~:-;.,~.:«.

'~":'+":~~'..-:~: .. - .- ...
.. ' ...... J. .

'~~'~~~~~f.: -
~.. \, :.1. r"
...... ." - 'j' - • ~ -

-..:....:._,;~:.. : :.:':';.:;

-." -~ ·?F-f· ~

-" ....,- .

~ ..•. ,. '- -'.- -_. - ..... : :

- ~~:.-:..{~..;.:.'::.:_. -~ .. -
.' . _'~-: :.';. ' .• ;;:. I .

It 1,1" .:'. -- •

.:...,..~'.. :..~.~.~;...:.,; t -:-",
• ··"'t·..

~D~.ft~::·;··:?Dat·a taken from the "second progress~r;port on the utilization
:i;t{1!~j .. ~;a~~~ ~~~nM~~ •a~ i ~;~eH:~~-~~:~~~eg f ~~~r0 ~u~~~e~~:~~~~~1b~r~;~~~st. l.~~;;.·,;:_>.'"' Engineering Experiment Station Georgia Insti tute of Technology,::~:~'-~.~:;~?::':;:~Atlanta, Georgia, January, 1972. -... - ... :;,..:..:.... __: - . .~.:--.' .... : ..f.-··~~1·.;;::.t·:;·, ~.;,;:.~.,::.:~:. .. .., .' .' . , .._: ,"'" .~-- - .:. .~.' .. -: - . -"-.. _. -.. -.. - '~£fi?t~¥~~~3';:z.i·:~'~~p~r~onalCommunication 7/21/78'. with Mr. Barclay ~Moyno Rep ~ ._.. -.-·.&"-""-.,:-;"r,,,,",,·-~-.,--'''--'- --'~ - -- .- ,-~-... , ~ .
~":S7::-t~;',-::-::~-:::~pr1ngf1e Id, .!Jhio-U. S. A--..:.. '. .. - -~-_ ..,- . :'C:"'-'7·-:··---:-~--;-"·--:-·-··" .;-_.. - ---,- _......f':f~ .. , .... "' ... - .' .'- ~ ..-_... _- ---;----.---------.. -------- ._._.....---.~~~~~ri:~;~:3";:~:;C-;:~:.:~.,,··· .~.. '-. .,.','.;-'.~:,:,'-.' ..: ....c. .-- ',/. . ::.

rt..lfJllI!<c~~C;~:_ ·CO:- '--~~-';"~'§5C:-::_:_~:~. ::- -_. .....:~:- ..-.
-,. ~ ----. :--:----,.- '-'-' -.. " - ,-- ... --

~f2:rit:::;j:.:_:.c:::~· .'.. .-, ." .... :: .. c:~·: . " .',. ~.
-.:-
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SOCI~L SOUHDNES3 ~N~LYSIC

By: Fred ~"alden, ~nthropologi~t

~ Socio-Cultural Feasibility *

Introducto~: Description

Do.paonl3 Circonscription is the northern most adrJ.:L1istr:3tivi: ref:ion in ~oGo.

Composed of 31 cantons, the total population for the Circonscrip~lon in 1)70

was 183,140. The fol1m~ing statistics on Dapaong Circonscription were tfu~cn

from Reccnscnent Genernl de la Population (Mars-Avril, 19(0), Vol~ne 2,

published i~ AUGU~t, 1975:

TABLE OUE

POPULATION Hi REGION

-
~-
P":---
.-
~.~: ...
~"r'" .

--
-

ner~ion

r·1aritim2

Plateau

Central

Knra

SavallllD.h

Total Population

715,720

483,016

308,315

217,787

Dp-pnons: 183,140, l,1an30: 60,2)6

,I. •.

'1- .'

-

TotQl ?opulntion of ~oCo 1,})8, ;:::"Jo

Looking at Tnblc One ;,re see that the Savannah Region is tl1e sccor.d. least

populated region in Togo. Dapaong Circonscription is three times nore

* As this project is being designed to be implemented in the Dapaong Circonscrip­
tion of the Savnnnnh Region, this analysis will concentrate on this area and
not on TOGo as a whole. The information herein is based on an examination of
existing pUblications, interviews with people in Lome and DapaonG and on site
visi tEl to villages in the Dapaong re~ion. ~ list of publicatio...'1s and ~~,co;)l("
consultcci C:'ln 11('> f'rmnn nf". ~',hp 0.l1n nf' 1~hr ::ll1n,'w.
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populntcd "han r::anc:o Cil'conccription. 'l'hi~ in due t.o t:1P. existC:l1cc of t'..ro

game reserves in the region as well as to the problem of Onchocercia~ls

(River Blindness) in the Oti River Valley from where people hn~e ~ithdr~wn.

AG:::: DI[~'I'JElU7ION OF TILE POPULi\TIOH OF DA?fIOHG

CIRCON8CRIPrION

f,l/t: ;:'!lci~ 11'(,"-,~Fllr~s ToJ~':ll

1 - 14 Irs. ~7,778 43,1('::J 9:),9(;6

15- 24 II 12,15J 14,716 2G/j'n

25- ~4
II 18, 1~25 24,2[-:.7 4:~, 71~'

)~ 5- 59 " 7~746 6,!10 13, ;'-~5C~

Go - 4,71); Ii IOlJ _:;·,731

Totnl 90,8?? 9:2,313 183,1~.)

Pel'centr:c;c 49.6% 50.4'/,

!'uout )'Y/, of tl'\0 ~onulntion is unLler fourteen r~nrr. 01' "::c Ilhich .l.s ;-;i.::.1.1::u'

" 'f .

,
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TABLE THREE

POPULATION DISTRIBUTION ACCORDING TO VILLAGE SIZE

'''~

';ill:'c;cs ~vith Populntion

Less thon 300 '

300 - 500

500 - 1000

1000 - ?OOO

2000 - 300':

3000 - 4000

Ivlore than 4000

l'ot~l

les
122

75

1

o

1

:L'ote.l 1~12

The date. in Table Three cho\'1s hO~'l disperscd the rurAl population is. About

half the population li'Ie in cQj;..~W1i tics of less thn..'1. 300 persono ~...hil2 OVC1'

tl1rc,~-fourthn 1 Lv':! in villngcs of less thllJl 500 persons. The d LSp(.'1",-,;d

.
11Ft tu:,c of livinr; :,rrnl1;:;erJ..~n ts hfl s bt::el1 one of tile 1"\[~.\::I1' probl~,=,::; L. t.ryin::

.
in clo~;-::: :Jrox:L";li t.'t '.Jut nrc soc inll:i linJl:cu. by;; t ii.2ili!).
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TABLE FOUR

RELIGIOUS AFFn.IATIONt-OF THE TWO Ml\JOR RI'HNIC GROUPS

..
I·

1·10ba

Gourma

Christian

3,707

2,135 2,084

Troclitiono.l

76,938

69,822
r

The follOivinG ethnic groups inhabit this reGion. The goba nnd Cour:na live

on the laterite mesas and granite hills no~th of the Oti River, the Oti

plain belongs to the Tchokossi, N'Gaugan and ~Je. The Lamba occupy the

intennediate zone north-west of the Defale MOlIDtCinS. The Moba at 81,904

and the Gour:n? ~t 7J.. , 231~ are the dwinant erou~s mal~inc: up c \1'(.ljo:city of the

population of the reeion. The vast r:llljority of the population in rurnl scden-

tery subsistence farmers. The population is 93.6% illiterate - 0:1e of the

highest illiteracy ratea for the whole of TOGO. The population has over~helm-

ingly reI:lained with the ir traditionaJ. reliaious beliefs (Table Four). However,

there has been increased ~ctivity.on the part of the Catholic and Protestant

missionn in the area.

Historical 13llcl~ground - Pre-Colonial

The 1>1ooa 0nd the Gounna nigratec1 in successive 1fave:::; fro:::1 the no1""h. TilC

Gounna launched many attacks couth conquering the Hoba and ~dne thC'.l".l vf\scols

and serfs. This push south from Fada n'Gourma was the result of political

conflicts and to escape vindictive chiefs. They created a powerful kincdow

1-lC:;;t of the Oti River at Kantindi. From th1;:; stronel101d the Chief of K!1nti.rilii

I."

....
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Fr~ this ntronghold the Chief ~f Kantindi lead continous raids on caravans

selling captured people as slaves to the south. The area was controlled by

several large clnns I'lhich increased their intcrconnC'!ctions throuGh exoge::lous

clan marrln~e by bride exchnn~e. The fortre3~ - like nppCnr~1Cp. of prc~~n~

day residences in the area probably date fr~~ this active period for wars

and migrationn.

Coloninl

The 6err.w..i1c follmTcd by the French encaged. in on active ca:npniC;l1 of rurol

pacificn:ion -..hich left the region under the control of the colonial admini~i­

trations. H~.,ever, little was done to interfere .vith the existing socinl

and political orGrtnizationc;. The colonialist::; Here sati::;ficd iiith indirect

r~l1e in the re~ion. The~r controlled the man "1110 ruled. The L~tter coulu.

rule as he wiGhed as long aG it did not u1terfere with the colonialiot~

plans. Hi1en need for ma.np~-ler in the south grc',l, northerners "lere forcibly

relocated to the south.

Post-Colo!1i~l

Since the colon.l.nl period the Sav::l.nn::l.h ReGion huc been relntively ignored. '.:'lll~

colon.Lnl ndminictrr>.t.ions conccntratcLl their p:tojccts in the ~outh cl1·~.'.lin::;

on the llort.l1 .for I:lnnpOlicr. '.L'hc soutl". benefitcl from '.;his prolonGed cxno~ur:.::

throul~h .the dcYelopmcnt of' better cO::T".unicntiol1 s:r:3tf:l;13, construction of

cducational and health facilities and. accesc to positions "rithin the ad:ll.inis­

trative framework. After independence this trend continued until the present
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governI:lcnt came to power•. This government has becn trying to improve the

in~rastructurc of the northern regions by improving the highw~.syst~,

building schools, (there ',fere 83 primnry schools in Dnpnon~ in 1970}1Ild.

medical rncilities( there '\oTcre ?.7 dispensa.ries in 1974) locatin~ ne-;, indu:.tries

in the north and introducing new ElGI'iculturnl teclmiques and products.

IIowever, Dapaong Circonscription is still regarded as a hardship post by

I;lOst Togolese civil s~rvnnt::;. The ~overnment hils found it di7ficult to fi:;,d

qualifl..:;d perGonnel to '\'tod:. in the Savannnh Reeion. l-fany people i.:1 the

administrative cndre in the north do not speak the local languaees.

Social Or~anization of the Moba-Gourma Peoples

After a lon:; period of inter-relations the t·~oba and Goul":':,a can ;;c con.sidel'Cu.

us sk,rinc; tile sm.te :30cio-cultural orGeni7.~tion. They spank di31ects of

the same lasuaee, Para-Gourma, which belongs to the Voltnique la.:1Gunge

groupin~ (Bertho 1952).

The !.foba-Gounna peoples are organized by clans based on blood ties. !·~embcrs

of a C1M rccoi3nizc a CO!l!'";1on ancestor (usually m;ythical) share the same food

tp..boos anl animal tote:n.s. Clnn members are spread out over n lG~'Ge ar08.

but they come together once u year for the Tln~b~-dy~l fcstiv~l to rC3ffilT.i

their blood tics. Below clune people are orcnnizcd into lineDGcs ;rl.icll 0.1'-:;

groupin[Gs of extended fam.llic:.l related to 11 COml:'lOn rcnl nneestor. 'l'l1Cf;C

people may live in proximity. Although ties are bAsed on the l:1ue line thc~'

also recognize decent fram a cammon female ancestor. This group referred to

n~ Nataan unites the members of a fo.lnily and members of a lineae;e. Belol'T the
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lineage comes the extenucd fnmily l.hichinhnbits the Game compound or Souknlu. ~

The head of the Sowcala is the eldest male. Hie primny role is that of provider.

f,ll hrrvcsts belong to hm. He owns the ernnn::cie~ [lnd. he sunervicc:3 ·..;h'2
...... ....

c11st.ribiltlon of food to the }leoplc in the CO::ll.,OU.l'1d. iIlc second rol~ 1:-; thrlt . ,

of protec tor and as zuch he is the femily pries t. He is res!..,onsil.>lE: for ...

sacrifices to the a.ncestors to eslc for aid and protection for the entire

fpmil~·. He is nl~o the arbitej,' for far.lily C1uarrels :md it i:: his richt to

c;ive l5i.rls L'1 I:mrric.c;p.. La:3tly he has the importr.nt role os ,~cluca:'or to ti.l''::

children. He teaches them clan nnci. family hlsto17 nncl cnccstr::ll sncrificGs.

3"/ doing this "3 is reC;D.rded an passinc; the soul of the frunil:r on to the

childrc;n.

The Hoi)o-GouImn peoples e.re pntrilincnJ.. (rcCOljniZf; h100,1 tics throuC;l tbe

r.l.ale llnd and. patrilocal (r.l.ale ma.rries [mel lives in or neal' f<!thcr 1
;.

compoW1d). They J;:TaCtice exoc;nmous mnrrincc at the c10n level. (;·b.rr-/

S,.,J11COnC only fro::l lli10thcr cl?.n.) The I:lOst common fOI"::1 of r.,arrir:[~~ in the

I)::,st l18=: been brid'2 exchanGe in vhich t~iO frJ.:lilics frOL'1 different clo.nc; e:·:c:,"nc;e

rCijorJcr.1 not 11:3 P. r.H·..rrin~c 0.1.' biO ?oeple iJut CtS <1. ::Lnrr~~Gc of t'.iO far.l.ill('~~

and thus of t-:.;o cl;:m;:;. :.3 contee:':' ':'litil i.;c:::; tcrni:: i.nc influence:; incrc:,,:; ,~"

this Illethod of rl1arriq~c is becoming less pOIJular eS;Jccially 'tlth tllO~C Y0I.121.~

people who have a school education.
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AlthouGh the Moba-Gourma stress the importance o~ the uale line (inheritance

beinG f~'o:~ father to sons) as ncntiOlwd a.bove they recoGnize descent fro!:.l

~athers nnd Gr~mdmothcrs. /Ill l'clntivcs of the pnrcnt Genc~'n,,·.:.ion c.sic.:.e fr0:"

~ctUF\l parents erc ImO\m £\5 aunts o.nd w1clc::;. Their chilcll'cn ::.tJ.'c anll.:·J.

'.,

--

brotl1~1'8 it

to mnrr-j" ::mLi proG.ucc chil<1rcn. i·1.en r;l~rr:r 0. i~ [\ latcl' r ::.e than ~·.'a·,:en (-.iU::i'211

ccrcr:10iU2~. The SO'll of ID:lrriat;c i::; procrc.1.'"loi1 ',lith m:tl:: chilt.:::.'cn fr:'!0:.lrcc:

over fcua.lcc.. It i::; believed that n. viOI:lD.n \lho l~l'rc~ hi:1' hu::ll""J-.cl chilclrc:l

1"

.1•• ,._
·... \.u r~:lilien and clr>..m: •

;;t~.rilc .

con;~ idcrcd [\ happ:,r fFU;'lily flnci. is Tilcrc rCG;:Occ i..ed th ':'n Ulnt - .('
u~

Fertilit ..Y" in::n.u"c~ eten1al life ae l1f'e contillu.C~ thJ.:"ou:~l1 one' s clcf)c~nu~:!1ts.
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Foou Prod~ction nod Consumption

The muj or crope r;rovn in th~ D'lpaonr, area arc millet, corn, SOr~3hu.'":l., peanuts,

t1.r'J bc~m:~, ear;e::'..vn, fonio, yr]aG, SlTcet potnto,::~ emU. rice:. !1illet i:-: tho::

stored in ~anarie5 to be taken out us needed nnd groW1Q by hnnd into n flour.

This is mixed. ,dth hot l·iO, tel' to ma1~0 a pas te ,·,hieh ioS ~n ten ;il til cauces DP..clc

from ve[:e';;nblcs W1 ..~ "hat nwut or fish theJr T:1";'·· "UC able to uffcrd. The follo·,:i:1C

-r
t
I-
-
--,

c:,ivc of' .L'
l",~1C.:

S'2t'.sonr..l food. production encl consUlapt.ion for U1C Mobn.

Division of L~bor ..
r' i-io:~C'_n 112 '.;cr touc::c:J [l tool

their 0·.;"1) fields they have l:lCCOllle involved in nll Glc-:Jects of tl!c plp~'1t1n~

cycle. Ho-.-lever, tIle follO\Tin2; basic division continues to c:de'.:.. It is t:.,-:

ri~.n' G ;jo>\ to clcn11 and prepare the fields. Then the ':!o:nC'n r.o~; t:1") ~ccd.;:;.

Children iielp in nll pha.scs of thece cctivitics. U;:,u:'lly, they :a-c divided

accordinG to the r;r,x role:; of their parents. Altl1ouC;ll one c~m occ::''':io~Hlll:,"

",-:~ yo~ni: :.:::11'1:> h('lpil1~ the nen and boys. Cl1ildrc:1 b,~;,:in \TOr::i:F': fl.'c..; l'J-1-

-

,.
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Calendar of Food Production

S • Sow H. Harvest
r

Crons :':onth: Jan FAb Hl3.r Anr MAV J1ln J1Il AuI'" ISen Oct. New I DRC

Yams S S S (' Ii H H H P- I Hv

SlfotD.to " H H H H~

Cassava H H H H S S H

Sorghllr.'l S S . S H H

l';ice S S <'" H H II..J

Hai2c S S Ii H

FQ~io S H II Ii

Beans S S S II Ii Ii

Fast ~':illet " S II IIv

Sla..r l'liJ.lot S II H

Crans

Hillet

Peb t l-lil

Haize

Fonio

Peanut<l

Honth

Calendar of Food Con~~ption

Jan Fp.b Mnr Anr a·hv Jun Ja1 AuI'" Son Oct ficy I Dec

_..._--- ----- ----- ---- '--- ---- ----~----

------ -----

.. _--- -------------- ---- --------- ---- ---- ._-------

Sweet Pot!),.

Dc::ms
----- ----- ..---- ---- ---- ---- .---- ---- ---- -----1·--

r
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l·:azl~cto in the reGion nrc rotut.in3, hc1tl evcr:l three tlr'.y:; with 0:-.17 thre<:

r

.~ .
.l.,. :.

1. C"Irs und tru.c!~::; on r::njor r::>:l.:.J.s.

..,...

.,
-,.

B",r cnrr:;i:l~ prod.uce on t.h2 .-, J - ~ .·..,c'"'~ (":i."..... _.~ w ... _..:a oJ'..J

7:1.-.... ~... ::cll ... '\. '.~. ~""' .

.: ....".,.\t.·.·. 1 -".'."'! '1 ..._..., .... ' -'-..
J.; .. ~

" ...... 1.

.-'" ..,..., ... ~

,[; 1~~L

~~~'::'1r·~~ :-11:.~ U~~I-j :'L ~:')~~"/'---_._-_ ..._---_ ....._~ ..

;;81.i. th .. .. , .. ': ""j ,. I
.. '~ .,1 •. 1 _ ':"<:'~' ":i" -',' ~- ,

., ll'~"'~"-

. ,':.) ..).

;·1: - I''.'

t:('n hU:i :')~nnut::, ::1i.llct <"%1(1 n6re to r,:::cll cl~~....herC'.
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gr~ncxics (rnill~t or corn) i~ there i~ ar~ l~ft. Flu;,; they ent sene vei:ctc.bl(;~

:fro:! their :-:r>rJ.cn.::. r

-'.~ ~
..... J.

~ -.

...

( ,..,- ~I·; "'l:~
~ • .... ...".. J." •.

once ::l U~j- in th~ :-- ::line

."
·I'r,.... ·l.i ~.. :i.:).-'~ 1 ;::(::.11 .. "" :~')n ."j~~1 \l';-.J..~!:- ... :

._-'''~ ".-----_."---

";'~"l ~">.::". '-'

T,.
-"

-
for~tc:ll::;

..~- ,.
...... • 1

" ,.... - - :."

r-nc·::'":tc·r~

- < ~
'_ ... J. .. ~-

.. ~: ~. ::1.:.:"'" ,

;:,rl(~ :';::.'.~'.~----

r
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The~e nrc tl~ee cateeories of spirits:

1. Spirits of the earth - believed to be the least mfllevolent,~d bothersome

to n~'1.

2 f Spiri tc of ~;11~ .~il';; - thou[jht to be th~ :.:0:';''; '~'fil. The::! n::.'c f-Jio·.:-tl for

attncl:ing children. They 'Here created by Yendu fro,;l dead r:le~ and. the;{

tro.V'~l at nic;ht.

3. Spirit3 of the ·,m'.:.erz - they Guard the ponc'i.~ nnd 0.1"2 0:3DCcioll;l nctivc

durill':: t.he rc.iny Denson. AlthoUGh c::Jl1slcl0.reu not :'s eV:1.1 ~~:::; 'chose abO':e,

tl1e~r :'tre :3till feared. 'l'herc 0.1'12 t':.,o l:inc1r> of I-!nter Spiritr, - those

crent~u. by Y~nclu and those from aro~.;ned men. The latter li-,re in th~

,mtcr e.nd have the pOHcr to drm'il;he living into the i':~l t"r to d.i.'0\/i1 tiH:1";l.

-..

r
I

...

J.' ... "c· '-'

~ irits o.ncl ['Jlcestor:::; to protect the in11::\oib.nt:3 of the Sou~:.?ln. In t.ddltion

sacrific~s nrc mnd~ to inDill:e n. good crop, :1 i\~rtil'2 ir:::r.nnn :J!1~l c;ood. r~in!;.

}{o:Ja[?;e i~ later rendered to the nnccctor::: tL:-dlldnc; them fo::: h::1.vin: llc':'h:: til(-

..

'. ~ .,-,
u, ........

dead so th:l.t he or she can find hie/her fanily :::0r~:Ul. The gO!,):J-Go~':."'::: b:-:li...:·:.~

in reincnrnation so that each ne1, child born i:> thouC;!lt to :JC nn P..Dcc::':"'Qr
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reflected in their concept of past and present. They regard the pant as

something ~.,hich is not behind but under foot, never censinfJ, \fh~ch cli.':loS

bl\c!~ to us :;nd is thuz the present. The fu~ur~ on ~~L: otller h:.:.ncl i~ zor.:::;

vn:;uc U!~:nm:n ~:hich only Ycndu l~no~,r..

The Mob~!GOuro2 peoplez believe that there is no nnturnl denth. There is

n diviner Hho is ex~")e;ct. in lookinc; into the other world. 7:1ey rec00~1i<.:~

three kinds of de~th:

1. Those i;!10 in their live:> hr.d considernblc in::"luonce (,-ri::;e: or"~s,

cldc~::::, chid'::;, doctor;:;, hcolc1':::);

comrnclcc) ;

3. Har.::;i:ln.l death:::: - t110zc not intec;ro.ted into tl,c fro ily of [Ulcestor:

(includes those ,·,110 die n violent death - they c~n nCV2r 'ce inteGrntecl

into the clan of Dncestors :- the~r ~rc tot"lly rc~;(:ctccl :->m} :·Ol·f~ottcn.

Death ic the fir~t t!O catccories cnn ~e cithc~ [eoJ or evil nc ordin: to

,
not 7)"rf::Jli.:1ct.l. or lwc::lectcrl the 3Dil'i ::':; of tj:·:' :;:1C,~t;)l'-' ;,c:;rc11 Lu l~.a .'"/LL

Aside: fro!'!1 the priests of the earth and the l:ivincrs 1\110 nrc cOJlsicicr::;J to be

in contnct with the spirit ·...orld for the bcn0fit of tile li·...illG, there i.~ tb.~

..-

t._
o

I

.-

..

hl.:~ler (IIO~d['-'l in Gourr.lD.) H110 i8 an expert in her"u:1.1 !;;cdicines.
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consulted for illxlesses Nld wounds. In addition he gives people objects to

protect them from bad ::lorcery fl.'1d thc evil eye. He aleo gets h~s 1'".nmrled::e

frO!n !'.. ::;,)(':cinl reb tionsili~) '..lith certain spir..L \:.::; •

.~ npta-~~.f'(\a.1..hou.g~-th~I,rc t,.'{ists one other per::;on ':rho 1:.; Il. s:;ccialist

in denJ.ine; with the spirit world. However unlike the priests, diviHl~::":; anel

hC9.1C'rs thb perco!1 sects to do hnr,:J. to the 11v in~'.. '.2;ds i;:; '~h') ':i itch or

nJ.one in the l:lOuutnin::i or hills chn~ed frcr:l her village after it iTaS detcr.llir:.cd

she i'lnS :'1. ~ri tch. The people believe that she travels about a. t niGht, aule

to leave her body l:1nd snenk np unn"..;t1rez on people. It is the nn.in r('~son

In the past the villncc wn:::> ~overned by th~ Priest of the ED.r~h ond hi::;

coul1celors. The:/ \/{:re responsible for perfm:'7,linG ell relicious ccre:ioi1ic:;

n;,ccssr'.lj' for cont.tnu~d Good rel:ntions "rith :mcestor::; nnd :;pirit:.:, pcrtici-

opinion:;, ndvicc n.:ld ide::'.c nrc li::; cened to Ot;l~r 80 lG::_~ "s ::·ou :l:c:;~~.La ~

d01m on your hend you Hill hnve lost (lny socinl influencc you onCt~ r.:iCllt h~';<-, hQd.

REST AV;1IU',:.!.L.E eGP)'
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Although the priest of the e~th 1'1aS the religious head of the villase

he hRs in the present evolved into a chief in the modern political sense.

He has nddcd an t:1illninl~trntivc role to his cx.isti:l:3 l'clir.;ious role. /o.OO'/C

hia is the Chef d.e Cnnt.)Cl \'lhich Groups sev0rnl vill~~::;c.: toc;:tllcr for

administrative purposes. This chief in turn is responsible to the

Chef de Circonscription uho i~ the central r;overnmcnt's reGional reprcscn-

t~tivC'. &10;'1' I:; 0 u.i(\r;r~ti"jl of thiG pyrC!dd~l authority :;tr;.;.ctul'c:

n~Gion

...__••< __.1-...•._ •._-_•.. _._.,.;
Circonscription Circdnscription

I
~nn{on---U~lt"on Canton Canton
Ir .•_ .... --~-.~_.... .\

Vlllnze Villn~e V~llaGc
I

Sbu1~'~it:1_..,;;~'~t-~lr""s·b~;;.l:>·..-~b;;e.i-;--;ou1~ ~ J.~.

As stnted earlier villn~c~ are a relatively nCv1 concept of orcanization L~poscd

upon these people uy the exed3cncies of the j~odern political order. Scnti;ered
'-='

'1'0 be l'ccol.:;:lizcd. by the Of7.1cr::; th::: t be, Qil :),_~omer<,:.,ion of CO,V,)og.nrL:; L~lU; 'c, :<~
1\

ctLll the rulc~. Tll(~ H'Ir-Jilabillty :.\od qU::lr~l;.i.::'y of pC'':'::lLlc Hntcl' \-:ill h:'l'!/~

trc:r.endouz impact on the continued gro~'lth of t.hcGC vill::l.ces. ~'!hcn ,mtcr i.:

plentiful) of c;ood quality and avail~.ble nil ycn.r round, the conmun.i.ty '.~Ul

senaono.lly/ ca::ZllUnitic::; i<;ill :>tag..."1.cte or be rl:(;!lc~;l in 3i::e.
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In order to establish an effective well and pump maintenance capability at

the village level assignment of appropriate tasks must be made. Who is to
r

be responsible fm: keeping the well clean anc1free fro:n debris? Hho ~;ill

be responsible for servicinG pump~ on a day to doy bn~is DO thn~ th0Y ..Till

stay in good worldnc; order? These decisions must be made by the loc:)l

authorities in conjunction with project personnel input. Most often it will

"""I..."be the chief and/or a council~ will a~sisn one or more persons to these

tasks. As sone trainine is foreseen for pu~p :aainte~3nce, the personD cho:e~

must exhibit some r:lcchanicnl cnpnbilities ond a. desi:ce to tal';...; on this

responaibility «(\ kno.'l1edge of French may not be necessor'J). T..fnethcr or not

there is a question of sal~~ must be determined at the local level d~pcndine

on the exiGencies of the situ[\tion.

There is lese of a problem "Tith addressin[); oneself to tl~e riGht authorities

in regards to the latrine construction program. T~c authorities at school~

and dispensaries will make these decisions while the head of individual hou~e-

holds will be in charge of any private latrine construction.

Homen1s ConmitteC's

A ne"T feature of I;10ba-Gour::1C :ocicty has been the relntlVi'~ly recent Cl',~;1 tlol"l

of v:or:wn' s COIIllluttces. Theoretically each villase hi.:':: Such a eO::1.'11itt(':~ 2~;

well as each canton. There i::; a president for each cor.~aittcr:: "-rho is cho~('n

by all the women when they meet together. The critL:rin for beconil1G presi\1.;nt

are good reputatlon, dynamic personality and progre::;sive thinkinG. Heetings

are held twice a month usually at the chief1s house. Although tr.ese meetiilGG r

are not obligatory ~ost women will came to the meetincs if they hc~r 8bout it

in t~e. Quarrels between women are resolved ~t thc::;c meetincr.. Th0 ll~9rovencnt

BEST AV,.1/:"lIfJL.E COpy
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of the women's position is discussed. They especially spend much time

discussing ho-.v to c are for their children. The women who attend and

participAte in these meetings nre considered core evolu~ or pr6Gres~ive

tho~ those who refuse to COffiC or do not participnte al~noueh they may b~

present. The former show a great desire to receive advice frou expert:;

outside the community and change traditional ways of doing thines.

The effectiveness of these committees in prC's'7!:1tinc nC\-J' ideas dc!.'enclsupo:1

trlO factol"s. Firzt, the desree to uhich the mon i~ the villace Stlppo:ct the

c~ittee's activities and do not feel threatened. If a chief or a corr~unity

of elders decide that the women have over-stepped their position, support

will be withdr~rn nnd the cOllli.1ittee m~y cease to exist. Seconrlly, the

degree of progressi·....cness tha.t the i...a.:J.~n cxllibit ',rill c.lr:ter~JinG \;lleth~:!." or

not a given c~~ittee can be effective in cllnncing existing nttitudcs and

prejudices. A comnittee without dyn~ic representatives will deteriorate

into a social club.

The ·,'lOmen' s committee is an ioportant chonnel of infor;iHltion for disse:JlI~a-

..

II'"

•

tlon of heolth cdu~ation. State Ag~nt3 or other trni~ed personn~l (Peocc

Corps Volunteers) could meet ui th this COUl!;littce to (1i:3cuss probler:,::: 0'7

fe.::tily health, child-rnizing, nutritIon :Jnd 1)rr~c[;utio~:5 neccssor:,r to C'.. '.'oi0

contfll':lination \·ritCl i-rater-borne dlsel)~es. It rl\2Y :U30 be possible to l:iv~

some basic health education traininG to one or more nembers of this c~~~i­

ttee so that they in turn could act as educators for the rest of the fenale

community. These d~cisions must again came from the local level involvine

the co~~ittee members and project personnel.

BEST A V;1IUI CLE COFr'
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Water Gathering A.ctivities and Excreta Disposal.

Women and children are the principal. drawers of water. Using buckets of

inner tube, plastic or mcte.l attached to hand-woven or nylon 'cords they

drRw \mtcr fro1!l '\lclls that in some cases ar0. great di:;tonces from their

hornes. (I t. is not unheard of for women to '<Talk ten kilorecters O.11d bad:

to fetch water). Ponds, streams and dams are other sources frequently w1th

water available only seasonally. Same women dig holes in the sandy bottom

of dry rive~ bed~ in order to capture the sub-surface noir.ture.

They brine; the water back to the house in clf'.y jars or in lnrge metal pans

(25 liters capacity). Arriving at the house they put the water in l~rGe

clny jnrs nnd cover it. Bathin~ and washing clothes is done near the ~Jcll,

rivcr, or dr.r,1. In th~ cU.":,' ::;enson ~'ihcn uc.t~r if: SC3rcc; ther~ is l2s3 vl[!shinC

and bathinG.

Early in the morning the first thing the women do is s',Teep out the Sou..~ala.

Then they fetch water. 140re water is used in the morning so . they

make about four to five trips. 'In the evenins they (";0 to fetch ~ifl tcr for

the c'-rening me~l bet~lcen 4-5 81. It usually takes aoout 2-3 trips in the

eveninc;. They have very fe',T rain cotchmcn'L. systcr:ls. From those roo;:,~

with zinc-corrugated roofinG they catch the rtUl-off but u:;u::llly ;ii tl:out

a. guttcr systc.r:l.. There are no cisterns. ConScClucntly, ruin 1'mtr;:i.' coll0.c­

tion ic marcinall,v prncticed. How much time iz spcnt fetching i-:ntcr ?

That iz difficult to calculate. It depends on the distance to the water,

the number of trips necessary to acquire enough water for the houcehold

needs. O:1C can ~nfely say that it is Do time cun:mming act.ivity for a

grca t many women in the D8paon~ a rca. REST AVi~!LA{]LE coPy
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Women prefer well water rather than water from other sources because they

regard the latter water as dirty. Dirty water can be one or a c~binRtion

of the following :

1. Hater with vidble '(Torms in it

2. MUddy watel'

r

for

Water having run over areas where one has

defecated

StCl(';nnnt water (used to uuthe in hCY.TCVC.c)4.

5.

3.

Rain water ponds - considered too dirty

any use at all

6. Clen~water with stranee taste or

ad or - will not be u2,cu. ;,1:. r.ll

The sixtll categorJ could be a problem if, as n re3ult of the water purifi­

cation program ll1 the project, chc~icals are introduced into existing wells.

The people may l'efuse to consume the purified water. Before such n ::; tep

is taken there should be adequate education of the population on the purpocc

and benefit3 of purification. The people should be allcn'Ted to ~aste t.he

purified "mter and should see the ac;ents drink the ·,T.:>ter aleo. i\ microscopC'

demonstrntion could be particularly useful ~s it hns heen succez~fullJ

employed by the Cnnndinns in the Ivory Coas\,;. They t.ool~ (l l:1icroccope to

the villne;es, prepared t"O 31ides - one with tile nOJ"!ll::ll villnc;e \10. tel' :'.nci

one with purified water. vJhen the villagers (3DW the microbes g"imminc;

around in the one and not in the other they were convinced.

REST ll.V,,1IU1flLE COpy
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Most WOlllea ~...hen B£lced about their attitudes ~O\lBrds ho Ifin~ cl.osed well:;
p

with hand p~s were rather he~~tant to answer. Those having pant expe-

rience with hand-pumps were quite adamant A~ainst their use because of

the naintenance probl.ems. Pumps broke dOim nftcr leas thon three months'

usc. Other "<lomen i:ere concerned. becnuse of li:.1itctl access to the \Tn.7.cr.

\'i'hereas in an open well several wOtlen could thrO\1ll their buckets in ut

the some time, with pump use each ~ust wait her turn. Same WQQcn on the

other hand ·,.,ere ~t~to trying hand-pu!n,;/:, as they "cm it as a less

expenditure of cnerr!Y thnn dro'Wine; ·....ntcr from n. dec:J opcn v:ell. Y~t, here

egain they were conccrned for the m3intenence of the pump.

However, the one thing that all the women i,cre very hesitant to do \1r.'.S

to cont~ibute fL'1rmcinlly tm'laI'ds the mnintcnnnce of tI1~ Pll:::'? r-..n(:jor

. h lit... C "~'lC • So;:W H.:xncn saill they could Give flV"c or tcn frnnc: n r::onth lJ\lt

others refused. Asking thc~ to make a financial contribution is fe~zible

only if ~ll who benefit 9nrticipate. If there are hold-outs then ill-

feeling develop ar.d so all contributions vdll cc~se. There have bcc~

past inst:1ncec uhere people \'/ere nskcd to pny for the wuter 0:> the;i drC':'f

it fro:n pu.':lped ...,ell~. They abandoned the us:: of the ~lell for \lu.ter f~o::J.

other sources rn~~hcr than pay. The possibility of 'rillncc financi<'.l

contribution t.mmru:; ,,;ell and pump maintenance ~u:.;t 1.;<; nudresscd on c'

vlllnr,c b-i villr.,':'? b!':Jis anu ~~~lcI!lenteu \·]here nor;::;iblt'.
~'.J 1\ - •

LA.trines

There are generally no latrines in the Souknln. 1~e people regard fecal

~atter as dirty and samethin~ to be removed from the h~le as far as pos~iolc.
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The~' so into the bush and. defecate on the e;round. They do not die; a hole

or cover the fecal matter. They do not go to the same place each time

because it is regarded as dirty. They use their left hands ~o.wipe them-

selves usin[~ leaves, corn cobs, sticks amI pcLiblcs. Somcti:nes they ~.;ill

defecl!tc in their fieldz. Those "rho nre [licit. ....ill ~:o juzt outsid~ the

SOukn.ln to defecate and cover it with dirt. Those too sick to leave the

compound will defecate on the ground inside and children will clean it

up and thrmT it in the Duah. Certllin of these beliefs r:k'W c:iV'e ri.sc to

problems in the latrine construction proc;rr"n. Th" notion o~· dirtincsz

connected. with fecal ~atter may hinder people fro~ using latrines. AG~in

it is £1 question of Wl adequate educational proerrun desigr1ed to te~ch the

villagers the benefits of privy use and maintenance especially for those

~.ho arc siclc.

A second proble:n arises from their use or corn cobs, stick::; and pebbles

as toilet paper. If these i tE'.I:lS are thro\'ffi into the pri'r.l it will fill

up much sooner than anticipated. Perhaps cheap toilet paper could be made

avnilableor they could be educated mmy from tlw u~c of pebblcs. The corn­

cobs n..!1d aticl<:.s could be burnt after usc.

A third pi."oolem 8.riseS fro::l the mslc fear of mCl1struol blood. ';ll1icil \:01:.1<.1

preclude the usc of the priV'J by Doth !n:'llcs nnd fCi:lO.le:>. Hi thin a [30:.1]:111.-

there Hould have to be a privy for e.:1.ch sex. Hhcth21' or not they Hould

have to be physically separate can only be determinr.:d. from local beliefs.

In one village the women said that one latrine "itt- tHO holes in it

BEST AV/l/Ul:?LE ('OPv
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with a '..all dividing the tuo would be s.n adequate separation. However,

women and men from other villages may not agree with this response.

Privies constructed at schools would have to be divided into maie/fem3l~

sides.

Allocation of Tbne

The wet season is the time of most active labor. Both the men and the wawen

are eng!1ced in preparing and planting the crops for thnt year. The ,70!:1en are

further occllpietl idth their own fields (for those ''1ho bo.V~ such fields).

In addition it is the women's responsibility to provide food and uatcr to

those ",orking in the fields and to their families in the evening. DJr in3

this season the •..-omen have little time for other activitics. Fetchinc; 'Iln ter

from scr.l~ dl~tancc becomes an ::ldded burden clurin;; tl1(; '..:ci:. sc<.:sor..

During the dry seanon people have more free tllQe. The harvestinz of crops

is scattered over time involving less intensive lubor. I~ is tlurin;:; this

period that women become involved in activities :- arOlUld the S0111:~la.

They I!lru~c the millet beer, ne,e flour and klJrite butter to :.lell. Some rr.ake

charcoal or gather firewood also to sell. However, the dl-J season also me~n~

scarcity of ilater. The vo~cn will expend more time fetchinG water durinG

this period 0.5 it is prob!1bly farther aHOy thnn durin:,: the '.let season.

Providing people with a safe accessible water supp~ that lasts year round

would reduce the amount of time women and children spend drawing water.

How they would allocate this free time becomes of major importance in mrrJ.s

of providing people with an opportunity to imnrovc their livinG 5t~dnrds.
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When faced with the possibility of more time to do other things women

responded with the following priorities

1. Spend more tir.le in the f~cld:;

2. Teach their children home-JnokinG activities

(i.e. sewing, mending, sandnJ.-making, potter:l-mrJ~inc;)

3. Learn n~~ home-making nctivitics (cspecinlly interested

in knittinG).

The \Wl:lCn "ould talce advnntnge of this e.xtra tb:le first to increa.se their

ovrn field production capacity. This would L"lean added income for the \!cr..cn.

The second and third priorities apply more to the 0.r.'l 13 enson ,::~cn t1~i~ ·,iO:ilcn

l.;oLLld h,'1'v'"~ luore tir.le to spend in the co:npow:.d. The existinG 1·ro::~(~n':-; cor;l..-;~i-

ttees ar~ the 10eic3l point for attenptin8 to estnbli~il artisnnnl activities.

However, additional research should be undertaken in order to determine

(1) the kinds of handicraft production Hhich ,~ould be feasible in ter::1s of

loeal availability of' raw materials and (2) thoce artisan:ll cctivitics

\-lhich VTauld not conflict ,nth existinG diviciol1 of l2bor custom::. Fa!'

exnmplc, DI110ng the Hoba-Gourma, pottery-m~king i::: :t :m::1an',~ acti·..rit~r ill1ile

group could mcet ,.;1 th dis a.::: t.er.

Motivation ~d Obstaclen

Climatological conditions in recent years have rendered it easy to

establish the motivation of those who would benefit from a ,,,ell diCt3inC;

project. Hater h[1s become the scarce rcnourcc fOL' mo::t of the ,)opulation.

REST AV/lfL/\:JLf:- COp"
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Women as the principal carriers and users of water would be the most

motivated to providing them with readily accessible water sites. They

want. Hater. 'rhey 'Imnt '1·ratcr not only to be nble to continue their

nourinhinG role to the frunily but also to frc~ thcm. from the sO:llctir.ws

day long search for water in the dry season. They realize that this

wasted tLme spent scorching for the precious gift of life could well be

spent on more productive ~ctivities.

Hmvever, their ntro:1g desire for a pcrmunent "mter ci.tpply Generally over-

rides their concerns for the purity of the 'VC1.ter. Hhn t they desire in

more water available all year around o.s soon D.S they C:1n get it. I·fost

vio:nen nre less cori~crned ~vith \ihcther or not the qUG.lity 0 ..' tIl(: \-intC'r :10

supplied '\;,ould meet the srSc'vy stendnr<13 of some out:>i ..le "'GC:1cy. As ucocribcci

above, VlO:n~ll do discern certain water quality s:'a.ndnr'C:~. \·Ihen c;iven t!le choice

they usually will choose that water which they feel in clecuwr. Generally

women re8ard "iell 'I'rater us being cleaner and safer thsn Hater from othc:~

sources, i.e. ponds, rivers, dams or rain ponds. There are ~~ceptions.

Durin:::; the rainy season streams which come ulive and .':ire ne:!rer to the

cor:,pounds may be a preferred sour'ce of ';Tater over ~'iell 't-:ater. f,lso, uue

to certniJ.l min.eral content of come soilo, well wtlt(~r C::-.:l tD;,e on a r.:iJJ:y

as long n:; they have no other choice. But if rCn0\i·..:d s trc::>..!nn aloe r.c:::u.- ·:;h·:;?

compounds they may abandon the well 'YIlter for these ro.in fed SOUl·ces.

Covering wells and installing hand pumps could run counter to 0. Good mnny

women t s desires for a relldily accessible 'I·ro.tcr supply. B.t' doin['; thin you

have effectively limited the number of women :md children '.;,110 coul(~ Qr:1';'l

HES? 1l,1/;1/U'.£'lJ ('or\.'
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water at the same time from anopen well. They may be forced to use it

in thp dry season. However, as soon as the rivers provide them with

another water source ronny abandon the use of the ~Ulup-moW1teu 1-Tcll for

whot they see as a more ~ccessible source of lmte:r. The ~·ro!.~cn rnrcly

toke into account the henlth hazards of such actions.

The lllstallation of latrines whether a~ di:;pensaries, schools or private

compounds also raises problems of motiv~tion. Th~ I:laj or i t:, 0 f the

populRtion re:::;nrd fecal matter as dirty end so~etllinc; ·,ThieL. should. be

removed as far as possible fran living areas. Defecation i::: sOI:wtllinc;

done apart, alone, and in relative priva~J. To bring this activity nearer

t.o othcr humnn activities raises bn:lic conflicts in traclitior.al belief'

syste..~s thot "J1Fly be difficult to resolve.

Latrine construction in primary schu~ls would offer the most lD,ely

success and acceptance. Most children are more ~cesGible to learninG

and adopting to new customs. They have 8S a role modcl their teachers

and schools directors uho in usine; latrines present the pupils ';-Tith nn

acceptable eXDrJ.plc of the importnnce of usinC; latrine::>. Hopefully ~·:llat

these children learn about latrine use VTould be brought bac]~ to thAir

co~n:pounds• TIlus they ,-Tould nct as educntine; ~heir

fn=dllc::; to the benefi'.;::; and importance of 10 trine uSC'.

Latrines for medical facilities also raises probl~s related to culturel

beliefs. Some people believe tho.t if they use the oame site tu defecate

that ~ sick person has used that they could fall sick th~lsclvc~.
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Consequently, same hospital or medical facility staff would refuse to use

on-site privies. Separate- facilities may have to be built for th~

patients and stRff. Or those concerned should be taught J.:.he ll;1port:ll1ce

of l1\trin~ use for everyone -- patient un'! staff.

The most difficult area of finding adequate motivation is in latrine

construction for -private compoundn. Duc tv the belief:; m(:ntioncd obo'rc
r

ppople do not lll:~ to defecate np.nr "lher.~ they live. Sccond1.~', nan;;

people feel th[\t latrines take up room til;]."\;' could 08 used to grmr mere

crops. l~ost people do not see the benefits of fecal mottcr disposal

vis-a-....is the health of their family. Others insist that their P1C3 VTould

loose a source of food.:; if privies "Tere constructed. I,ll in· ~ll 8 SUCCC::iZ­

full latrini~ Drcgrnr:l rente on rrde'luClte cduc2tion ut th~ vill"C~::l l0.v.::l to

sho,-T poople tlle importance of maintoinin;r, an effective dispos:ll SystCl:'

in order to keep those water sources availnble free fro~ contaminstion

and thus ~prove the health of the community.

There arc thosc villaGcs Hhere they have hnci frequent cont::l.ct with st.'1te

nGcnt.3, Peace Corps volunteers (or othcr :::ueh voluntC!.r"J c..:;cnclc:s), or edl1c:l::'~ci

10cnl.3 retul'neu to thc villages, ~ll1cre th·.' lcv0.l of \....ndcl': t2.r.c1inc 0 r <Jan ie

r>revenLiV'o honlth cn.re in great.er tho.n in ttwsc villoC·~:.J I'Illc:re such con cr.::;

h:::; been r.!inimCll. In the former Yillnc:cr~, r::otlv:J.tio:1 L hL)l for Intrin~:

construction. 'ilhnt in lo.clcing iii the finc.ncinl resources to purchase the

necessary materials to build privies, and th,~ nccessnrJ baS" ic technical

skills to ca:rry it out.
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It is an important goal of this project to attempt to mobilize local

vi~age participation in all those aspccts which are fea~i~le. The

norc involvemcn t the more likely that the villncen "tlill trJ:e nn

octive intercnt in maintainine; the wells nnd pu:!~:)::; as vell ns i!;:pro'..r-

ing their quality of life. Where motivation is outstanding nctLre

participation of the greatest number of villagcb is a necessity •.
.'\

lUHUruH PJ\RTICIPl\TOR PROFILE

There are several minimum participators in this project becaunc of ~he

span of activities to be carried out during its implementation. The

first minimum participator is the female rural resident of the TOGolese

Circonscription of DnpnonG. She io illiternte fJ!ld is involve-a in the

...
~

t..

I
I

•

r

•

eX!J2ricnccs of subsistence level fnrmin;;. She i;; lil'l.itC'd not only by

this environment but also by the fact that she will spend a gooqaeal

of tL~e at least p~rt of the year looking for water. She is basically

a housewife but maybe involved in fnrmini~ and/or tradinG. Her 03in

concern is to give birth to. and raise children for her husbnnd' s .fo.::1ily.

She is most likely an adherent of traditional rclizious beliefs ~nu

customs "Thich tend to impede the deYclop:,lent of ch:;nc3~s in lif0.3tj-le.

Thcne "Tomen nre vcr:! concerned for the: ',lcll-ucin:; of th~ir chilclrcn.

They l1i5h to ~)rovidc them ..lith n ::lafe nlleL hcnlthj" cnviron.::lcnt in \·;hich

they can develop to adulthood. Some women who hnve tried to implc:nent

..

information they have lea.rned have noticed positive changes in the

overall health of their family. They will bc m03t reacptive to parti- •
cipr:.tinc in a. 'water supply proc;ram uhich 'S:lplJ.'l::; i::cs the p..ecQ for ~ntc~

quality control.-----------------------------
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Thone 1vOIncn Hho cling to traditional ways, li....inG in isolated cornrnuniticr.;

with little contact with outside forces will tend to be interested in an

increased water supply but not in the basic health rules necessnrJ to

maintain the ';Tater pure. An extensive ed:u.co.tion3l proGran. ,·,111 be:

necccsary to reach theGe people. The prof.r~a mUbt be car~icd out over

nn extended t:iI:le, not limited to just a fe,{ vi:;1ts. It must wor}~ throuc;il

those sections of the community which have the leGitimate authority and

respect of the community as XKY~ a whclc -- i.e. chiefs, councclorG,

and ~·,omcn' s cCh:uuittccs. The people cho::ien to a.ct .qs ::\f;ent:::: of c!ll:-,:'l:":;c

mUGt be both l:lalcs and females. The fe:aalcn mUG t be~ and not YGunr~

ladies, so that they c:m communicate Effectively with thc female populr.1­

tion \:ho are r.J.others. Poth should speak the locnl lnngut:>.Ge (hopefully

even be of the snme ethnic erOUD), be willin,~: to p:'rticipo.~c in 'Tillace

li:'[ (~:hich menns ztnying over night in th:~' villr.;~c) c.ne. be ~'-olc to

cor~a!1d the villager's respect. Such cont:l.ct zho:..licl be auou.t b·riC2 n

r.J.onth for a period of from t1.0 to five yenrs in ordei-' to insure continuc:l

adherence to changes in health and related practices.

The second. minimum participator is the nl.T~,l male To[;01e8e f8rncr

livine in the DapAong Circonscription. H0 ir.; ~ost often illitcr~te

but may have :l rudimentary knoloJ'1edge of French. He is b~sicull:r 0­

sPlasistcncc f.'\rmer ~'Those goul is to providc his f;.uily "ith 'cl1c r.ccCSSH,],,'2S

of life end protcc'~ them from life's pitfc.lls. lIc ul.r.;o a 1111<::re3 to "-1'-:.,..1':'-

tional religious beliefs and customs which tend. to iopecle social ci::ln~2.

He is concerned for th~ health of his fm~ily, especially his sons as they wIll

carry on his nmne and that of the fronily. AG hcad of household hc is res-

• BEST AVAIUJI.JLE COPy
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mSllltoinine h~rmony wltlrln the compound.

Thoce men who have had contact with out~ide ~~ents similar.to the ones

mentioned nbovc nre m~arc of the importance of providins nppro?~i~Lc

prOcral"!l for a village community, outside tlcer.ts must addr..::ss tlle::l:.clves

to tho:1e elements of the society ,,,hieh rtrc progres.:livc, dynemic DnG.

"C.1'1("·1t-"'L' r'~C"! ···l"l' ...... ( .. f··~cher.. nur .... e..'("'; .............._ '. _ .. '_'- .... _"'..., v~/'"..!,;. Q, .:;> U)

These villsGers who hnve hod previou~ cont~ct \lith forces of ~ocinl

ch~ngc relnted to the metter of feeal ffinttcr dispo3al nr~ quite e~cer to

pnrticip~tc in n latrine construction procr~~. A~nin th05? men li\~~

e~cr(;t:: din~)o:;n1 \1ill be nccessnrJ in or,~cr to effectiYcly brin;:: nbout

l1 ch:m:-:e in iQc~G.

lives in the .i.mIr.ccUate l''UrE'~ environr~cnt ~rith i'.~: contacts ,·,i t h out.~iJ'_'

forces of chnnG~. They have srO~TIl up worJ:ine for their f~11ic~ in

the' fi;::} (1:: •
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l'he greatest influences on their lives at the moment arc their peers

and their school teachers. The teachers are in a position of great

importance vis-a-vis ch:mging existing beliefs nnd values•. The

cl3.0Sr001:1 becomes a Illl1Jor stase for developinG nc~; idens ~nci. chM;.;inG

old. ones. II \'Tell dic;c;ing, latrine const:cuction, ~nLl h~alth educrltion

progr~ as~ociated with schools would provide an excellent opportunity

to reach the next generation of community rcsident~. What the children

lcurn in ::;chool ffiny be disseminated to thcir hOl:1C;:;

souccc of ch8on::in[; existing custOms a.nd b.~licf's.

providinG 8~othcr

Teachers Are nost often males between the nc;es of 18 and :'0 \Tho haVE: a

basic bieh school education ,-lith additionnl short training as te:-ehers.

They mny not necessarily be frolll the s£\.r:le reGion .....here they e"c t'02nchin:.:.

If thi::; is GO then they do not usually Gpc~\. the loc(\l lnnGu:--c;c [·nd for

the most part r.re anxious to be trnnsferrcd to positions near thci~

regions. They nlso do not sec tcachin~ DS a per.n?nent occupation lJut

just a steppincs-,>tone to something better. Conseqnently for 3. Suod

nU!nlJer of th~"'n motivation is low. They coulu. be r.lore of an impCclC:1CC

thnn an aid in renchinc the pupils.

'J:'hc la::;t profile for minlmll.:."'n pnrticipntor inclucle::: the ::;t1:?ff sud

p~ticnts of locnl rurall.ledicnl :rncilitic::~. First, the patient::; ':Iho

cone to be treated at these fncilities clo 00 b('cnll~e they hope th:l~

the knowledge of the staff ,.;ill be efficnciou.: -- ~l they will :)c

cured of whatever ails them. Their presence alone indicn.tes a dCG:r-ee E:fy~

01' 'cadincss to ~ccept the staff ndvice ~~d dir2ctivr::;.

, . .
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potential is there to use this situation as another channel o£ information

dissemination on health related matters. These pntients a~e the same people

described above - rural nedentary subsi:Jbcnce ::.'a17.lcrs - male I3.n<.1 fenelc \'Tho

believe or nt lennt hope that they \1ill be c;iven a<le'lll::lte trcatr:l'2r',t. T:l'':y

are ready to listen to the proscribings of the medical staff. \·.':lethcr 0:­

not they follow through on wh~t they ~re told depends on scver~l factors:

Post experience at treatment; past experience of others; financial

cnpOo'u ilit~r; Dnd. "ihether or not the proscription conflicts ;,ith tr~.u.itional

beliefs and methods o£ treatment. There nrc so~e people ~ho Ifill consult

a traditional healer (guerlsscmr) at the sane time as consulting the

medical staff. Others may consult the healer before or after seeinG the

modern medical nuthoritien dependinG on the re~~ults obtaint!d :frou those

visits. It is important to unucrline tlv..: felct tll::t tl1c ~l:"\tlc:l'~;:; I pn:Gcr~';e

at the medical center indicates a willinc;ness to try something n':::~l to

improve their condition.

The ste,ff is usually quite ~mall for the rura.l medical centers. '.:'11erc

can be a nurcc (infermicr), a medic (infer.nie~·-n(l:]oint),[ll1cl/orn miJ.;iii\·

(::::"'p;e-fcmI!le) as '.,ell as Ooids, custodinns or h..~lp2rs. The tcch.'1ic~,1 st~_·~·

hnve a hiGh school education Hith at lec.G'.:. tilO y~~r':'. nddition~l tl'ninil:'

in their specialized fields. The non-technic~:l "t::\ff r:tQY not even L1,~VC

fini:::;hcd a hiC;h :::;chool education. Gener.1lly tll(;:'- nre r::OGt OCCU~)it:·J.

with curative medicine devoting very little tir:1e to preventive or hco.l'.;h

education. The technical staff may also be fror.'l different ree;ions thDl1

their position. Consequently they also may not speak the local lnn;:;un.::;,"

unJ. must une the non-technical staff who r.Ie !llO;-;t often lOCAIG :1~ intcl·p~·eter:::.
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The m~dical center personnel arc ogain in ::mch a po~oLtion as beinG

important agents of change. What little hel'l.1.th education that many

rural villagers receive comes fran visits to these medical facilities

'fhetlll~r it be dispensnties, maternities or hospital::;. Thut f.he

incorporation of thcne personnel into the proc;rnm of Hell and latrine

construction ami health education beco~c5 cxtrcI:le~' import::mt in

providing another channel of information exchange to the rural villagers.

Conctrninta

Throt~hout this analysis I have mentioned from time to time variou~

obstacles Hhich t18Y act to impede project ilnplementation. Herein lies

a s~mary of these constraints :

1. 8cattcrcd· nature of livinc: Flrrnn{::-~n(;nts - th~ trf1uition(w.

souknla co.";lpounc1 is dispersed over lnrge 01'('0'- ;:1 ..,::ill;~ it difficult to

install wells to benefit the greatest number of people. In addition,

this tppe of living arrangement renders it hard to organiz,e ~oups of

people to "lork for 0. common goal ll..'1d to deliver services to p~ople

dispersed over a large area.

2. The level of D",nrenesz of tbe villagers - the dcc;r~::: to '.il:lch

th", local populntion is mc;niz.ant of D:lsic lwulth prr\ctic<Jz \lill influcnc,,"

their participation in the project. \'lherc vlllnccl'3 stubbol';1ly clL'1G to

trnditioncl. beliefs nnd r'.ttitudcs, channels of cO-::-.lUnicntion Arc blocked.

Conse'luently, attitudes about excreta disposal and vlater qunlity control

determine the acceptance of pump-fitted wells and pit-privies.

REST AVA/LAULE ropy
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3. The degree of village leadership capability - those villages

where dynamic and prosressive authority firrures ooth male and female

arc In.cldnC ,'Till tcnu. to impede the mobili;~ation of the locnJ. pO~1al1tion

to pnrticin~te in the project.

COl'!llnunicotion Strate~'ies

Alt.hou;::h rndio, and~elevision to a mllCll lesser extent, offer P.. r::.cans

of r.W.5S cOrnL1unlcation, the number of l'llrrll hous2holds in northern To.zo

';'Thich "muld be influenced would be minimnl. Pe:che.ps it could be effec­

tive at the school level. Hmvever, fuce-to-fuce interaction is Lhe

most effective form of communication for thin populntion at th~ prc~cnt

tine.

This can be accomplishcd thro~h the uce of Government itineran-.:. ::'G'~nt..:;

who, spealciuc; the local language, would vlsit the villages involved in

the project to put the probl~n of water quality control and excrctR

disposal in the cultural context of th .. local populntion. Vi!:u:.",l ::Iir1

",Llt~rii'l:; (posters, nlides, fil'iu;, mici..·o~copcn, etc.) could. be n::;cd to

quality ~nd the bcncfi~s of lntrines.

I;ot only ';lollld vill~t.::crf> be eY-posed to ;:;uch inl:ormction f:COl:l itincroD;.

nGcnts but also fr~n visits to local medical facilities where ngcnt~

''lou.ld also give lectures on basic henlth ec.iucation, frunily henlt.il, 8:1d

nutrition.
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Finally, schools "lould be another 51te vrhcl'c i:lfor:n·:tion could be

lllsscmcnotcd. Doth teachers anel itinerant I'~cnt::; could. be uned to

instill in the younger generation new ideas on health which then

could be another channel of communication back to the Yillaee.

~)1?rc8.cl ;::,rfect::> : TllC Diffu::::ion of Inr,avntion

!\lthou(;h the project title, "Rurale.';Joter Supply and SClnitntion" i:::

dichotomous, the program philosophy is to tic these tl'lO eepects togeth::r,

At about the same time fl.S i'Tells are. b,.~inG rch~bilit.[!ted or cl:cillc:d, lntrin(;

construction nccompanied ',[i th health E'ducntion s::ould b<:: in pro:;rcss in the

same locallty. The project is desic;ncd to touch about 350 villa.ges in

the northern region of Togo, including about 100 schools and dispens~ries

id th a total population of 120,000 u.s the prim:lry beneficiary of thl: water

sllpply pl·o:;rruil. T:.c tarBete't group covers all Gee r;1r:c·~·,:; :"Ind lJOt:l S'2XCC

The school nge children will learn about lntri:lc con::>truction und heal~h

ec.ucation in schools. Vi1J.age women l'Iill lenrn Rbout pro'9cr ",[<tel' UC"

and excrete. disposal and pasic health cJuc:ttion in the villn~c 6nd at

r!lcdicnl fucill ties. Village men \lill learn tp.chniques of Hcll construc­

tion, pumps installation nnd maintcn:mce, lntrin,! COl1ctrtlctio;~ rlnd b,~Gic

health cuucntion in the villa.c;e nnd pocsibl:/ nt di[;p~nsc.rh::s. Cons::q:"<311tly

the ••holp. fm:lily Hill benefit fror.l improved :C.-,,::.il,y llenlt!: due to :);:~i; LCi'

cl1nitmtion, t-Tith mter quclity and. control Ol~ ol~en~e. ~;lC si?rc"J cf.2cct

'1ill bclliuited by the availability of cqui~~cnt, tecrillical~ expertise

and material. It is planned that the ~over~~ent of TOGO will carrJ

zU± on the project after USAID'::: withJ.rnHnl.

RES! 4,VII.IU'.[!L£ COpy
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The aspects of the project which are innovations - c~osed wells with

pumps, ~atrines and health education - all have a chance at diffUsion.

Hmr~':cr, the r:ltc of d.iffusion is depenc.l.:::lt on t!"l'~ rntc of ~ucce;,~ 01' enci1

nsp':ct of the pro.j ect. I·1uch hinges on tl:e n'.::l.in t.C!l"lnc~ ::;cctor)n of .....1-:'1

pro17n:n. Pumps which breakdown and re.."ll:'lin disRbled for so:nc ti."lle will tend

to discourae;e the diffusion of the idea of hand-pumps for ,..ells. !'.s long

as there exists an effective on-c;oing mnintenance pro:~r::un ;;hich Cfl!: continue

nfter the pro:;rrJ'.l conclusion hnnd-pur.lp In:::t~ll::~tio:1 can. be a ':inblc inno'\rn­

tion for d.iffuslon.

Leadership/Authority

SUCCi:;:::;::; of tti" project. On the national level tJ,~ :LJl~r~~u 6.' A::;s"i:l~·~;:;':.'r.K~:lt

in the Hinistry of Health and the Servic ..~ H;..dltnliClUe in the Hinist:c:r of

Hine3 nrc the two most crucial offices in regards to hecl.th education,

latrinc construction and ,.ell drilling and mnintcn:::ncc. Both have exprcs:Jcd

stronc; desirer.: and interests in promotin;:; such 0. [)rojcct. The ,ro'uler:1 rl2l:1sins

in effectively coordinnting activities so that the v~riou::; aJpect3 of th')

pro:::r':':-.l .1'7ill be carried out in (l lOGical i'l·::U:lC~iOrV.

At t:1e reGional level ndequate infrustructure r.::::is t:; tlll'oa:)l ,;hie:l '"l1~

p1'o,j cct rnny be i.:nplcmented. There i~ un on-c;oins ~;:mi t;:n"J P~'o:l"[,w",' ,·;or:~in;..:

in 3chools and iispensaries involving health education fu1d latrine conctruc­

tion centered in the town of Dapnong. The health education personnel

from the project ,'/'ill be able to work .1ith this rc[;ion8.1 Durc~u d'AssD.in.':·~:­

ment to coordinate th'l'lir activities in th~ develo:x:'..cnt of n hC1.lt;l
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education-latrine construction program liru~ed to the well construction

progrron •

Although the r-pproprinte cadre nre pre:::cnt in DapnonG to coordinate the

well construction progrrum it will be necessary to establish a reg~onal

center for training of personnel for well and pump maintenance. The

eatnblishment of an effective mnintenant:e progrro-.'1 ct the reGionR1 level

is of pr~~~J ll~port~1ce to insure the continued SllCCC3S of the project.

The regional level leadership p~ays the important role of backst~ppln3

and material assistance to the villages in tenns of equi~nent maintenance,

health educntion and supply of material. Thcy "ill net a::> coordinators

for the various aspects of the project rnd be tIW line of cO!:'~1.unication

to the national level.

In addition to the Togolese input at the nntionl:ll and reGional levels, the

leadership role at the local or village level will be as or even ;~ore impor­

t::>nt for the successful imP{~ation of the project. The authority fiSUl'C:S

uill varJ from place to place bnt will r.1ost often be frow tl-IC 1·2citi.':1n-cc

politicnJ. structure - village chief, cO*il of 01c.~rs, relicion:; lc;~dcr,

~1omenrs co:mnittee preSident, henlth cOJl!r.litt.ee, etc. It \1i11 be D:i90rt3ii.L.

for the proj ect representatives 1"orldnc: ~ ~ tlj(~ villnlj':; lC'Ecl (con ~r:.lct

personnel, governmental agents, Peace Corps Volunteers) to rccoeni~c thc8C

leaders as well as other potential authority figures and work closely

together with them for the mutual goul ~ supplying an odcqunte snfe

\·later supply flnd genernlly improving the llcalth ~\:ld life in th(~ -n..ll,,{:;c.

REST AV/'o.!U" BLE CCFV
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Patterns of Nir~ration

Seasonal migration fram the Dapaong Circon~cription in a phenem~non

which has been developing since before independence. Youneomen for the

mo~t pA.rt go to other regions of Toc;o (th(~ Plntcnu Rceion 3.n<.l Lane)

anel to Ghnnn (the coffee-cocoa productin[; [11'e~~s) ull,,,rc LIley co.a ::lnlr.c:

relative:q quick money. They work as laborers or tenant far::.ler~

and return to their villages. They may return after one season or they

I:loy stay for several yen.rs but eventua.lly mos t i-;ill r8turn ho~:~e.

Returned migrant:::: are o.nother potential s.-;urc~ 01' lca<.lership nr:.d.

diffusors of innovations as they have been exposcd to nell cxperiences

which tend to m~te them question existing Gocial values ani custom~.

The recent drOu3ht has put added pres~ure on the n~nbcr of people the

1a..'1d cnn support sucll tllnt incrc~sc<.l level;; of r;lic,:c'9 tion hnv;o 1 caulted.*

The i:r.rr.euintc .~ffect5 of providing ne,;-; YC~"lr-roanri. ~;.'1tcr su::mlies ~holl1.t.l

act to decrease this out migration.

Social Conseguences and Benefit Incidence

A l'lajor clrni-Tb~cl( to the spread of the projcd benefits beyouJ inlti['l

tarGet arc:;l.S lies in its prerequisites f01' LeclLnic~l I').nd tr~lincd 1)o2rS01111.< 1

to drill, in:;toll, and- maintain \later SOUrcr:~S. ~'Jhile these CXP;:1]l,~c

provided by project ~uC:cesses mny sti:nul~t:: dc.'n(md for s:inilr.lo sJ-,,!~c;:J::; Jx:.

other neecly nrc;"1~, f'u.llfillment of those n,~,:d;~ \lill require fur t b::l' ,:.l2Vc~Up::lcnt

of teclmicnl and ins titutional capabilitic::;. Jjo~lcver, the tcclmic:: 1 [tull

institutional. experiences euined from the 1':01':: in the initial procrnr:l urena

*For a detailed study of the migrat~on pntterns of the Hobt, one
should be "ble to consult a ne..l study nOH in pro[~:rcss t.:llder th(~

direction of Gpy Pontie, SocioloGi~t n;~ the 1:nrccm de~ 8cicnl::~:;
HtL'1lfl inc:s , O. R. G. T. 0 .!·1., Lome.

, RESTAVAILAlJLE COpy
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should assist in taking on the problems of other, similar geological end

hydrological settings.

It in envisioned thnt once work reaches r\ concluclon in the ;)~r>nonrj

Circonscription, the project will shift to the Maneo Circonscription,

socond of the two Circonscriptions forming the Savannah Region. ,Before

continuing thc proGram in this area fu~·ther sociologieaJ. lnquirie.:. r:lUst

be undertaken to assure the readiness of the population, to judGc the

socio-economic ~pnct of bringulg the project to that are~ and to pro'lido

the technical pcrsonn.cl with the socio-cultural I:laterial nccesnnr7 to

insure a successful implantation and rur_~ing of the project.

Tl'li: social con;;;equences of the im.plcl:1cntc~UOl1 o:i"':.:lic proj cct C:ln iJc

seen to affect the quality of life, the health, Qnd the ~obility of

those concerned. The amount of Inco~e of rural households is not likely

to be directlJ" affected by this intervention, but the general quc.lity of

life, at household and community leveln, is likely to improve.

I.Ioving Hater sources from ponds, strenrr:s) dl1m~ f'\l1rt r~in-";at;~r C:L:::t"'l'U:;

which h~l)or guinea ',roIn, schistosorJiosb ar.d other nuch parnsitcs to

wells with hand p~~ps may be e:cpccted to reduct the incidence 0: £~3tro-

intcntinal and other dincases. Greater quantiti·:·:, of ·,;al.er 1'01' \TC~::;:2inG

clothinC; and for bathing may reduce the incidence of skin dbcfises,

especially for women nnd children. \';here there i.3 a rcduction of '.rater-

BEST AVl\fLACLE COpy
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borne diseases due to better protected and adequate water supplies,

communicable diseases and their potential carriers from t~e.project

crc~ may also oc rcduced. Coneequently trnns~i~~ion of th~ge d~~0.~:cs

from thc pro~r~m orca to other regions, :;oth urlJnn and nu'.u., mr.:; alzo

be expected to be reduced. Knowledge of, nnd concern ,'lith health care ~

related to water-borne diseases will result fr~~ associ~ted effo~ts at health

educnt.ion. Ct.lldrcn 1\S ~.,ell as adults In~,:l not onl:l beoo:lle r:lorc hralthJ,

but nore nt[~.rc of 1-1nter ns related to hCCllth, r.s the proGr31:. continue:.

Providine erenter quantity and quality of water to are~s 5ufferinJ frcn

short uater supply may also reduce the rate of sennonal and lone; +:e~

mieration to cities ~1d other c~sll-crop production ~rcns. Co~,~~u~ntly,

investment::: in the productive potenti..~l of the 10c:;1 r'rc~ ~.rc lil<;cly to

incrc~se. HOi·rever considerations must be made /13 to the ecological ration

of population to land support potential - to the fracile nature of the

soil ~~d it~ tendencies to exhaust such ~otcntinl. Any proGra~s blVol\~ns

mass reloc1'ltion of communities (as foreseen for the ati ~i...cr Vallc;r)

must be studied in depth to discover the Docio-ecological :l!.tpnct uf such

diz;;bcClIlcnts.

The iJ.lplcra.cnb. ~,ion of tilis proj c ct is unllJ.:.~l:l to c·tU~e ::;crious Gl1i:Lts l:~

nctivitiez nsscciated ",7ith specific rolc~. Hnter cnrr:,rln:: an,i. thewull;:

of ....m.tcr use Hill remain the rcsponsibility of Ho,:,en nnd childr~n. This

project may perhaps make water drawing a more pleasnnt and convenient

activity iofithout radically changing thdr Ilntt.;r:is in the villn~~e. 'inc

BEST AVlI/UI8LE coPy
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program will not detract from the qua1ity of women's sociaJ. liven but

should reduce the amount of labor required for this basic !~e activity,

as Hell as other ~mter relt\ted female actlvitie~ - Le. - ·..rashin~ clothes,

utcnsil~, cookine nnd bathinG. Provldin[~ HQiUen uith n safe, ~cce:.~i1;le

and perennial water supply nearer to their households 'I'Till provide the::l

with more free time to engage in more productive activities. Conpcquently

the ~unlity of life and the productive potential for wooen ~ay incre~sc.

Finally, the project anticipates develo~ent of co,,~unity participation in

water supply end sanitation systems. This may provide a focus fo;c

community ~ction in e. context which bas obvious benefits for all. Leader­

ship which manif'ests it::;elf' in connection ;ilth this procrnril nt the vil1:lC;'::

level may c~1hancc the COlT.::1unity's ability to ::t1'~ic;lb,tC' dc::~r.nd::; f01'

development to local goverllment and state ao~nt~.

REST /J,V,tJ,ILACU: COpv
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RURAL WATER SUPPLY AND ENVIRONMENTAL SANITATION

REPUBLIC OF TOGO - JULy z 1978

By:*- Edward P. Michalewicz, Dr. P.H" R.S.AIif.

I"

"

I. INTROWCTION

For many ye~rs in the more industri~lized countries man has been concernp.d

about the effect of the environment on his health and well-being. He has

learned to contro~ some of the elements which. contribute to the effects of

his environment on himself. He has learned the basic requirements for

personal hygiene and has an understanding Of the causes of the more common

diseases which may beset him. He knows that the water which he' obtains so

easily from a number of faucets in his hane will be safe to use. When he

flushes the toi~et his bodily wasteD are carried away - where he does not

know nor care. The garbage disposal takes care of most of his garbage, the

rest is carried away by the trash man.

.~

In many rural areas of the developing world however man is not"fortunate.

Safe water is not readily available, in fact his wife and children m~y have

to spend many hours in carrying for'miles on their heads or backs the meager

quantities of dirty water available to them for cooking, bathing, drinking

and for laundry.

toorn
The neArest GQfQ 1'1eld 1a used for defecatinp; and u.rinnt.lnfoi,. In northern

Togo ~nall rocks are used Rfter defecating, as paper anu leaves are scarce.

* Edited for use aa an annex to the Togo PP for Rural Wflter Supply
and Sanitation.
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What little garbage there is, is thrown in ~ heap outside the compound,

sometimes is even buried. When it-rains the fecal matter is washed into the

places where the women obtain their ~aily supply of water and the disease

causing agents are brought back to the home to carry on their deadly ~ork.

F11es~ and rodents add to the problem. The result is a variety of water­

borne, water-related dised.es which take their toll of the rural fmnily.

The problem 1s aggravated by the multitude of wor.ms and intestinal parisites

which abound in tropical areas and which consume up to 50% of the scarce

food that the poor fmnily is able to raise or afford.

Hence the concern of AID and other bilateral and international donors as

well 8S the national gQvernments themselves about daing soaethlng to help

the rural poor help themselves to better their living conditions through

better agricultural methods, better housing in 8 more sanitary environment.

A. Relationship of Water to Health:

In addition to the basic need for clean water for man's physiological

processes, water plays ~ther important roles. Many diseases are water­

borne or water-related. Parasitic organisms which live on or within other

living organisms u= contsminat«- erI water and will attack. man if they

have access to him. Some use the water as an acceptable environment for.

surviVAl while others require it to canplete their life cycle. Othp.rs

use it as a mode of tranmnission to reach and enter man. Man can be

attacked directly or through the use of water living intermediate hosts.

"8
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Water is the primary mode of tranmnission of cholera, leptospirosis,

typhoid fever, schistosomiasis and hepatitis. The c8Bsative organ~sms

of bacillary dystentery, paratyphoid fever andQalbiesis are water-borne

and enter man through the mouth. Thus, water acts es a habitat as well

as n vehicle of conveyance.

Chemical contmninantee are also found in water. supply sources. Water's

chemical constituents like arsenic, cadmiuin, lead, selenium and nitrate

at certain levels of concentrations can produce serious adverse effects
. I

on man. Excess fluoride produces mott~ing of teeth while optimum levels

reduce dental caries. Excess sodium in water consumed by one having

diseases of the heart, kidney and liver CM be fatal.

~ean water of sufficient quantity is necessary to maintain hygienic condi-

tiona. Clean water for bathing,. washing of ~oods and clothin~ in nlso

important to man's health. Water is necessary to keep the body clean. It

is uso important in controling par.ssites and :rungi responsible tor many

skin diseases. Without adequate potable water conveniently available,water-

borne and water-related diseases will continue to be among the leading

ca.uses of morbidity and morta.li ty J particularly among the chUdren, in the

rursl areaS in developing countries.

However a potable water supply is not enough. WlI) states that "studies show

that ~provement of water supplies alone, without concomitant provision for

sanitary excreta disposal. is much less effective". ActuaJ.J.y to assure full
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health benefits a water supply program should be accompnnied by a sanitary

excreta disposal progr~, a continuing health education component and full

community participation in all phases of the programs.

If one or more of these elements is missing the expected health benefits

will not result or will be seriously diminished. Yet many of the projects

being carried out with bilateral and interna~ional assistance provide only

for water supply with no provision for sanitary excreta disposal, health

education nor for the community Participation~need~o guarantee the conti-

nuing success of the water supply programs. The present project contains

all of the above mentioned components 10 an endeavour to obtain the full

health benefits which are the objective of the project.

B. Purpose of this Annex

Other sections of the PP and of the Annexes address the various Rs~ects of

the water supply problem in Togo and recommend alternative solution~ to that

problem. This annex includes a brief reference to actual health conditions

in the area covered by the project (to the extent statistics are available)

and covers the phases of the project related to health education, sanitary

excreta disposal and community participation.

In synthesis the present PP includes provision for the following elements

1n the Savnnes Region :

1. Training of well drillers, mechanics, pump installation and

maintenance people for work at the circonscription, district and village

levels, also training for health educators, SAnitarians, l~trine construction

crews.



- 5 -

2. Construction of new drilled-weLla and restoration of

existing wide diameter weLls, inclutling the capping 01' the restored wella

leaving m~holes for access to the well in case the pump fails, plus

the installation ot hand pumps on both the wide-diameter and the driLled

wells.

3. Establishing a laboratory with trained personnel to monitor

the quality of the water being provided by the various sources in the

Savanes Region.

4. The stimulation and motivation of the villagers in the

project area to understand the reasons for the faci~ities which the project

will help them to install and to maintain those facilities to obtain maximum

benefit fram them.

5. Assisting the vi~agers' to install sanitary latrines in their
o."'~

awn ccmpounds,~for the schools and dispensaries where they exi3t. The theme

throughout the project is to involve' the beneficiaries fram the project in

all aspects of the project tram early planning at the village level, through

the construction phase and then in the all important continuing maintenance

of the facilities provided by the project.

ThllsAnnex covers the last three categories of staff training mentioned in

Item] ,above plus Items 3,4 and 5.
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II. DEMOGRAPHIC PROFILE

A. For the Republic ofTego

The pertinent data on location~ area, population distribution And

number of tribes is contained in other Annexes and so is not treated

here.

The 1976 health statistlcs(l)ShOW a birth rate of J8.4 per 1000

population, a reta). death rate 01" 40jper 1000 live births and an

infant death rate of approx:l.mate~ 60 per J.ooo live births. The

maternsJ. death rate was 1.3 per 1000 live births. The birth~ rete

1s low 8S only hospitals and dispensaries report births. Btrtho in

the home, common practice in West Africa, ~ not reported.

The 8vailable data on morbid!ty and mortality in Togo for 1.976 are

listed in 'rable 1.

~1t~~

(1) Statistiques Sanitain : Anne 1976, Direction General de la
Sante PIlbUque, Division de l'Epidem.iology, Service National
de 1a Statistique Santtaire, avril :l978.
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TABLE I

MORBIDITY AND MORTALITY REPORT FOR TOGO IN 1976( 2)

,,~

Disease Cases

Baci1l1ary dysentery 1,884

Amebiasis 7,349

Dysentery 137,130

Whooping C0U8h 5,196

Po11aJlYelltis 33

Chickenpox 7,986

Smallpox 26,018

Malaria 274,459

Deaths

9

56

1

3

2

75

Onchocerciasis(River Blindness) 8,707

Schistosomiasis ( Bilharziasis ) 5,749

Trypanosan1aais (African Sleeping Sickness) 4 ,.,
<-

Yaws (Pian) 4,866

Fllariesis 285

Ancylostomiasis 15,202

Intestinal wor.ms 8,903

Flu and pneumonia 17,682 4

(2) Statistical Sanitaire : Anne 1976. Direction General de
la Sante Publique. Division de l' Epidemiology, Service
National de 1a Statistique Sanitaire, avril, 1976, P.l3.
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B. For the Bavanes Region

As this project is being designed to reach the rural people in the Savanes

Region of the country rlth emphasis on the Dapsong Circonscrlption the

t'ollarlng information is given for that area. A number of villages in this

area were visited to obtain on-the-spot information fram the people, about

their custans, habit. and be1.iets about diseases and hygiene, also to

observe living conditions. Numerous publications and documents were reviewed.

Rural villages vary in size fran a few people to near1¥ ]0,000. PopuJ.ation

distribution (Table II) based on the 1970 census ~ for the Savanes Region
.

show a total of 240,000 inhabitants with 181,000 living in the Dapsone

circonscription and 59,000 in the Mango circonscription (3,4). Nearly 94

percent of the population in the Region is illiterate. One trained doctor

is available for each 90,000 people. Twenty-seven dispensaries are located

in the Region.

Tables II and II~ giva a comparison of the first 10 causes of morbidity

in the Sanitary Subdivision ot Dapaong in 1974 with the data for the

country as a whole.

Appendix A and B contain data for 1974 for the Sanitary Subdivision of

Dapaong and for the RepUblic of Togo of the medical consultati~ns re-

gistered according to age and sex for the most frequently observed

diseaaes, . Table IV was extracted from annual reports for 1975, 1976

and 1977 ~f the Children's Hospital operated by the Augustine order

in Dapaong.
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TABLE IV

MORBIDITY REPORTED IN CHItDREN AGE 0 - 14 AT HOSPITAL D' ENFANTS

DAPAONG, TOGO

"t(

Diseases .!212 1976 1977

No. "/, of Tot. No. '10 of Tot. No. 'f, of Tot.

Chickenpox 70 19 18,

Measles 1,160 1.4 ,1,459 1.2 1,132 1.0

Malaria 3,569 4.3 3,525 2.9 4,907 4.4

Diarrhea &Dysentaries 3,794 4.6 4,245 3.5 l~, 257 3.8

Bilharziasis
(Schistosomiasis) 30 39 26

Onchocerciasis 5 --
Elephatiasis 29 75 5

Malnutrition 907 1.1 984 0.8 1,202 1.1

Coughs 2,734 3.3 3,047 2.6 3,666 3.3

Amebiasis 6,136 7.4 6,130 5.1 7,611 6.8

Trichomoniasis 668 0.8 776 0.7 808 0.7

Filariasis 5 6 1

Total Consultations 83,152 110,031
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III. ORGANIZATION

A. National. Level

Various agencies of the Republic of Togo have responsibilities pertaining

to water and rural. sanitation progr8Il1S. Involved are Ministries of' Health,

Education. Plans, Rural Developnent, 1fydraulics, which pr:1mar~ provili.e

support and technica1servi~ to the regional and circonscr1pt1on levels

for rural water supp~ and sanitation programs. Overall responsibility

f'or coordinating the activities of all programs rests with the Ministry"

of Planning. The hiq"rachal organizational. structure of a.uthority is

diagramed below\

Republic of Togo

Reg10ns

Conscription

Canton

Ministry

Regions

Consc"ription

Canton

Mlni~t:J

Village Village Villa.ge

John M
Rectangle



- 12 -

The Ministry of Health at Lom~ has within its agency a Division of

Environmental Hee.lth. The Division is adminstered by a sanitarY engineero

Sanitarians, technicians and assistants are assigned responsibility for

handlJing excreta disposal, water supply, housing, vector control, hygiene,

industrial hygiene, quf4.ity control and health education from the national

level. Consultants in Sanitary engineering and sanitation fran the

World Health Organization are also avallable-to the division.

The Department of Sanitation has five regional offices. Each 1s administered
.

by a sanitary engineer. Re~i.onal and subdivision level personnel are

responsible to the chief sanitary engineer in Lam70 The organization

structure of the Division of Environmental Health is found in Appendix C.

B. Savanes Region

The Savanes Region has a sanitary- engineer in change of the environmental

health unit. The organization is as follows:

Re~onal Engineer

Sanitarians <.5')

Sanitary Inspectors ~")

In addition to the sanitary engineer there are five sanitarians and one

sanitary inspector responsible for health education and sanitation. Health
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education is carried out through the schools, villages and dispensaries.

The department carries out programs for the construction o~ latrines, the

inspection of grocery stores, resbaurants, butchershops, and abattoirs.

A program requiring a.11 ~ood service employees ot obtain "health cards"

is also hand1ed by the department. A physical examination is required

at least every six months and may be obtained at the hospital. A small

service chage is made by the hospital for the et.nr,/tflr.a.+io,/\.

The department of environmental health is also responsible for location

of wells and the sanitary quality of the water produced. No laboratory is

available in the area at present ~or testing water qUality. A minimal

mnount of money has been committed for starting a laboratory that will be

used to monlbtor environmental health activities.

The environmental sanitation department at Dapaong works very closely with

the hospital. and its satellites. A physician in charge o~ the regional

hospital and dispensaries is responsible for the health services provided

in the region. Nurses function in the hospitals and in the dispensaries

where they have itinerant workers to help them. These itinerants work with

villagers at health centers. The itinerants do the health education which

is primarily directed toward their patients. The sanitarians provide sani-

tation training to nurses and itinerants and work with villagers. The

close relationship that exists be~feen preventative medicine and curative

medicine is encouraged and should continue to be cultivnted.
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The fact that there is an active on-going environmental sanitation

progrBm well organized in the Dapaong Region makes it feasible to consider

the expanded progrBm required for the present project. The addition

of two more latrine construction crews and of two heaJ.th educator.1. al.l

under the direction of a Latrine Program Supervisor, with adequate

training for all the personntl involved in the progrsm w111 strengthen the

present organization and not place an undue'burden on it.

The organizationaJ. structure for public health activities is as sh~wn below:

RegionaJ. Hospital
(Doctor)

Dispensary
(Nurse)

Dispensary
(Nurse)

Dispensary
(Nurse)

HeaJ.th Center
(Itinerab11s)

Health Center
( Itillerants )

rY.DAPAONG CIRCONSRIPrION ENVIRONMENTAL HEALTH PROGRAM

Although a number of' programs are in operation in the Department of .

Environmental Health, only the latrine (pit privy), health educntion Rnd

water quality progrBms were investigated and w111 be commented on here.*

* A report of the Department of Environmental HeaJ.th is found in Appendix D.
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A. Excreta Disposal Program

The present excreta disposal program is Dapaong is based on ~ project

started by the Ministry of Health in 1966 in the Maritime Region. This

five year project met with m±m1ted success and has resulted in the construction

of 120 six-hole latrines for schools in Togo. '[he Dapnong Circonscription

is constructing latrines at schools, dispensaries and for same communities

using knowledge and techniques developed in the original project. Financing

for materials and personnel comes from department funds.

Present Program

Four geographic areas of Togo with different dialects, customes and beliefs

were chosen by the health department in which to undert~~e the pilot latrine

program. It is directed toward construction of latrines for schools.

Communities were contacted and agreed to participate. Teachers and mission­

aries were invited to cooperate in helping stimulate community participation

and to encourage construction of latrines for compounds.

In the Dapaong area under this progr~ five public latrines have been con­

structed and eleven are under construction. In addition, some 115 private

latrines built by indivieuals are located in Dapaong proper.

The Health Department in Dapaong constructs the latrines providing SQ~e

materials and .anpower. UNICEF and other doners contril;lute to sorne extent.

For eX8.TIlple, the World Food ~..ogram provides food for Horkers at the site.

The community, teachers and students help dig the pit, lnix thp. concrete,
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make the cement blOck.Jor adobe, etc. Sand for concrete is provided by
a~d pt'O'IIi\',d"" ;£> WlcJ~ ..........t- 'f'\o..l.

the camnunityVto haul it, if' t.~ 8~ financial resources. II! Gm.e

cases the health department 1/2 ton pickUp truck is used as the

transport vehicle. The roof and doors are genera.1.1y of corrugated

metal f'Urnished by the health agency.

A latrine construction crew is employed by the Department of Environmental

Health in 1)apaong. The crew obtains its technical advice on construction,

location, ~c. fran the sanitary engineer and sanitaril ans. The construc-

tion crew 1nc~desi 5 masons, 3 carpenters, 1 iron worker and 2 laborers.

The crew is taken to the work site each Monday, with the Department's vehicle,

and returned on Friday. When necessary, the vehicle is used to haul aggre-

B!\te on the return trips. The villagers provide housing for the crml or

they sleep at the site.

Tne department uses a standard pl~ in the construction of latrineR.

School and public latrines are six-hole "squa~1 type. In Gom~ aases three

holes are used for men and three for women. Separate toilets are provid~d

for men and women if the population wnrrrunt3.

The pitts are at least 4 meters deep" and sane up to 6 meters. Cement bloc)<.

it! used for the wallB lining the pit and then plastered 1'lith cc.menL. 'l'hc

vault is basicl,)' wnter tight. A beam a.t the top of the '''all is reinforced
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with steel and extends b~ond either side o~ the pit. ~lis is to

prevent the protective building fram. fal1.ing in the pit. ~.1:"4t ~event the

pit wall should crv~~. In one place this happened, and a child was killed.

The lIluat platform slabs are made of re1ni'orced concrete, each hole made

separately. The walls of the protective bh1lding are genera.lly made of

adobe brick plastered with c~to prevent deterioration. A roof o~' Q9

corrugated metal and metal doors are then installed.

Latrines for private use are one-hole (sometimes separate ~~1es are

required for males and females) end have basicly the same design (Appendix C).

The cost, o~ a sL~-hole latrine is approximately $600 for materials only.

The major cost is cement which is approximately $88.00 per ton. Labor

costs ~or complete construction are nearly $400. However, much o~ the

. labor is volunteered and sane materials don~ed. The cost of constructing

a concrete one hole slab 1s about $8 to $10. Detailed costs nrc noted in

Appendix C.,

.
The major latrine design shortc~Lng is that the pita are constructed too

deep. A number have collapded due to soil and moisture conditions. A

tremenrlO\ll1 pr~s::;urc 1n exerted on the wnlls becau::;(~ of th,~ deptlf c.':1Uning

failure of many pits. The 4 to 5 meter depth is also of public health

concern as leakage of pit contents may contaminate a nearby g')()und 1-Tater

bearing stra.te '\-Tith pathogenic organism3.
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Because of the shortcanings .of the present laJ:rine design, one of the

'c1h"i~
first phases in the proposed apr1~ program will be an investigation of the

type of latrine which will be most acceptable to the prospective use~ and

then the deveJ.opnent or a design which will result in a structure which rlll

stand up in the area whare it is to be used. The investigntion will con4ider

school latrines and also latrines for use in family canpOunds. The

improved designs will probab4r result in- higher Gosts and this has been

taken into consideration in estimating the cost of the latrine program.

The rainy season innuences to a considerable extent the timing of the

construction of latrines. In the Dapaong area, the rainy season begins

about June 1st. and lasts for six months making it very difficult to dig

pits and construct wells. During this period, the health agency conducts

studies, plans future construction projects and concentrates on~her progrmns.

B. Health Educo.tion

Numerous agencies of the RepuQlic of Togo have varied responsibilities with

respect to public health education. The national, regional and local leveLS

of government .,ork primarily through the public health system and the educa-

tional system. Sane health education on personal cleanliness and nutrition

is taught at the elementary and secondary schools by claosroan te~chers.

The health department has prtme responsibility for health education of the

people. Doctors, nurses, sanitar~l; dispensary workers, sanitary engineers,

midwives, itinerants and health workers are all responsible. This is done
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a
through~one-to-one relationshi~ between health workers and those with wham

they are working. . .

The Department o~ Health uses its sanitarians to provide health education.

The sanitarians instruct schoo:l teachers and provide them with information

that they may use in the claSSroaJl and as re~erence materials. They also work

with nurses and itinerants to instruct them and consuJ.t on sanitation

practices.

Meetings are held in camnunitiea to 1n~orm adul.ts of public health,

particularly prevention o£ diseases through use of proper sanitaxy measures,

and to pranote camnunity health program", The building of school and public

latrines and private latrines is accomplished through community participation.

Information on protecting roods, water-supplies, the need for proper nutrition,

personal ~giene, et~. are ~re~ented by emplqyees of the sanitation department.

:Einphasis on education methodo:logy and public heal.th pr1nciple~should be

stressed to al1 health workers. This would be done through basic tralngllg,

retraining and upgrading of various levels to address and meet health needs.

A need also exists ~ar health education materials for teachers, atudents
+0

aaQ convey information to the adult population on various aspects of health.

Much of the information is conveyed verbally through one-to-one or one-to-

group contacts. Little visual aid material is available. The radio could
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also be used directed toward a specific target population, to inform the

popuJ.ation ot heaJ.th issues in their native tongue. Various~methods of

in!'ormation dissemination should be used to achieve maximum resuJ.ts.

The Peace Corps (pc) has one health education volunteer working in the

Marithte Region on a concentrated effort to provide thirteen vllages

with heal.th education. A national. cot),nterpart 1s being t~ained in the

program. Prevention 1s stressed leaving curative medicine to other heal.th

professional.s. Pre-natal classes are held in the villages as are

presentations on"nutrition, food preparation, quality and storage. Teachers

are instructed on health principles and the P.C. volunteer 1s used as a

resource person. Sane classes are taught by the volunteer directly to school

children. Posters and educational material are being. developed but is

lhtited due to constraints of time, finances and accessibility to necessary

resources.

The Peace Corps Volunteer uses the followine teaching manual.s:

Mayens, Cours. Education Sanitair~. Ministere de l'Education

National, Lcm6, Togo. 1974.

Gadagbe, Dr. E. Z.. Consells de Sante a 18 Familie I~ricaine.

Ministere de la Sante Publique et de ~ffa1re3 Socials,

Republique Togolaise, 1973.

Corwin, lA.ary Lee. Health Education: A Study Unit of Fecal-Borne

Diseases and Parasites. Peace Corps/Philippines. Mnrch 1977.
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Other heaJ.th education mater.iala are being deve~oped by the PCV applying

public heaJ.th princi~es to l.oca.1 situations and custans. ~ .

c. Water q.uu.Uy

Most water used by.people in rural areas is obtained Brom rivers, stagnant

ponds !llld pools. Ho\'rever scme is obtained fran open wells. The city of

Dapsong has 601 private wells and 22 public wells. Nearly all are dug wells

open at the top for drawing water. Curbing up to one meter above the ground

is found on 517 wells. SCJI1e are ~ined only a short distance below ground

level permitting surface water contamination of the well. Of the total number

of wells, 413 go dr,y periodically. 210 wells can be considered as producing

year round (Bee Appendix D). All water is drawn fran the open wells in

rubber tubes or metal buckets using ropes or straps. This method introduces

filth into the well. Material thrOtffi into the ,well. contributes to the conta-

mination of the water. Poor'construction and inappropriate ~ocations of

those wells allows infiltration of additional pollutants.

The objective of any water supply project is to provide the user~ with

potable water which is safe to use and free of disease organisms and injurious

chemicals. _.... ., :. '" . '.:' ' ..':. -- , ..... ,.,

A water quality control laboratory is neces~ary to check the

Q.. .
chemical and bffcteriological quality of' the water. Such testing should be

done as soon aB a source is J.ocated and before the source can be approved

for use, then the water supply system should be checked as the facility 1s

,<lY\
placed in operation. It should be tested whever repairs are made to the

installation as well as periodically.
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As there is no water quality control laboratory in the Dapaong area, such a

laboratory is being considered tor that area. About $3,500 per year is being

budgeted. It is planned that the present proj ect will. provide funds to _

develop a multipurpose laboratory which wlll meet the needs ot the Environ­

mental health oftiee and those of the hospital as well. The laboratory w111

be tmler the responsibUity ot the RegionB.l Sanitary Engineer.

v. PROBLmS IN SANITATION - FIELD OBSERVATIONS .AND INTERVIEWS

A. Water SuPPl)y

The water suppU:es observed in rural. areas of Dapaong being used for human

consumption, washing of clothes, eooking and bathing are generally inadequate

and usu.ally' contaminated. The water sources ritJ:y be streams, springs and

'..rells I usu~ large diameter hand-dua by the people, also machine dug under

sane government program. The depth of wells varies frau a few meters to

50 meters. Water in the wells also varies in depth depending on the season.

Many hand dug wells are sluUlow and dry up during the dry season but mey

fill to ground leve~ during the wet season.

Most private wells were dug to depths where water ,.,as reached or rock. fre.... t.I\tiJ
further di:gging. Most were not lined and had no protection. Where concrete

lining was provided it was inferior and did not prevent surface water conta-

mination fran leaking into the well.

None of the wells had pumps and onl.y a few were found to have sane type of

wooden or metal covering. In many cases sticks, leaves and grass were

noating on the water surface in the wells.

I
I
I
I

I
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The location of private wells wa~ chosen pr1maril¥ for convenience. They

were generaJ.ly close to the living quarters and livesock was genera.lly round.

near the well where they were watered. Clothes wa:t;(.,~e;mii~«i near the well

and on a number o~ occasions bathing was observed nearby. Some wells were

placed in areas where .gulleys had ~omed and it appeared that heavy ro..i~

would flood into the wells. Because of poor construction and protection

contamination of the wells is inevitable.

Camnunity wells were also examined. The wella served a number of families

(Soukala), the village or a couple of villages. Most of these wel1s were

lined and had ma80nzy curbing extending sane ::::'4. feet above the ground. A

majority of camnunity wells were installed under a program sponsored by the

European Developnent Fund (FED). These wel1s were properly constructed and

located in suitable areas but were not covered. No pumps were provided and

the villagers used ropes and buckets to obtain water. Sane 011·, ':.hese wells

did not produce water during the dry season and,less suitable source3 had

to be used, often at l10nsiderable dist&nce f:ran the village.

W'CIIlen and children are the principal drawers of water. Water is drawn from

the open wel1s with buckets made of inner-tubes, closed at one end, plastic
. t-C{~Vl~-to

or metal containers attached to woven rope or nylon cords. The' bucket. aAd.

,~

0.. rope a:a lowered into the well, filled and returned. The rope drops on the

ground and is stepped on by the drawer of water and others at the well site.

Livestock droppings are canmon around the well area. Contamination of the

cords and buckets through direct contact on the gramd surf'ace is inevitable.

i

I
I

f'
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The drawn water is put into containers of varied material and size

and placed on the head to be transported to home. In same cQses·this is a

considerable distance.

Ponds, streems and man-.made xresevoirs are other sources 01' water. These

may be the only available sources during the dry season or are used td

supplement water obtained :f'rom wells. Baths- are taken and cloths are washed

in the water and dryed on bushes or the grass. Ch1J.dren swim in the water

and a considerable amount 01' social activity takes plnce around such water

sources. It was observed that humans were urinating ~into the ,water

and on the banks. They were also using the bush to deffcate. 'l!i!t:a Runoff

)
&""'1 +hQ.\~ o.';~ .
enters the water and is another source 01' contamination.

Cisterns are used in sane areas to collect water for domestic use. They are

more cCllll10n in the Maritime Region. Cisterns are less camnon in the Savanes

Region, although rain water is caught and used to some extent in some

villages. This water is Bubject to contamination in its collection and

storage.

-Open cisterns are frquently used and small quantities of water are kept in

large earthen jars or mltal containers. Most containers and cisterns' were

found to contain mosquito larva, insects and debris. This water is used for

all domestic purposes. Only a limited number of cisterns could be considered
~ 4~1lt. S-\oV"Q."\ wo..kv-.

properly constructed to prevent continued contamination wRl.~ in 8~6~e.

None of the water was chemically treated before use.
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Water being used was in sane cases clee.r whUe in other cases milky white
. o~~

in color. Wanen prefer well water but use ~ water 'for variojlS. reasons.

Dirty water is considered as having one or a canbination of' the following

characteristics:

~. Strange taste

2. Offensive odor

3. Stagnant

4. Visible aequatic life

5. Rain water ponds

6. "Muddy water

7. Water that has run over areas where one

has defecated.

Water with chemicals added for purification would be acceptable for use t

according to the women, if the~ w~re informed and understood that this

ch6micaJ.s are added to make the water safe for drinking. The lack of

protecting sources of water, obtaining it fran approved sources t and

protecting it fran contamination during transport and in sane storage is due
;+0

to a general lack of education and in pe.rticular a lack of knmrledge in

basic health and sanitation practices.

B. Excreta Disposal

Human excrement is found almost anyplace in the rural areas. People relieve

themselves when and where it is necessary and convenient. One commonly

sees people urinating on walls, fences, along roads, on sidewalks and in the

\,
,
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bush. Certain areas are more canmonly used aroWld homes and soukalas.

Although privacy is important, its fmportance depends on the plice and situation.

Private latrines are not carmon. Sane have been constructed and are generally

pits three meters deep with logs and dirt on top for the platform. Concrete

is not used tor the pit walls nor is the platform hole covered. Prote~tive

ahel.ters are constructed of sticks, bemboo "Or adobe, which 1s san.etimes pi

plastered with cement.aad. l.n sane places no wal.ls are provided. The roof'

may be of straw or corrugated metal. Occasionally doors are provided but
.

of'ten they were hanging by one hinge or off canpletely. In most instances

the private latrines were found clean.

Latrines were also found near aame schools and dispensaries. School latrines

were rekat1vely c~ean aa teachers take responsibility to see that they are

kept clean. \fhere a fee is col.l.ected for use of a latrine,paper was provided

and the lain'ine was kept rel.atively clean. However, it was noted in a number

of cases that people were not willing to pay nnd were relieving themselves

just outside the public latrines.

The health uepartment has a regulation which requires schOol and public latrines

to be located at least 15 meters 1'rom a -.rell. This distance iS'minimal and .

depends on soil conditions and topography. The lack of' personnel prevents

a strict enforcement of the rule for pirvate latrines.

School latrines were located sane distance fran the school, sanetimes as

much as 50 or 60 meters. Theareason given was odors - although odors were
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minimal near the latrines examined. Probably the latrines were located at. .
these distances because it was the area most frequently used by the children

before' the latrine was built and thus a natura1 place to construct a latrine.

Latrine-pit depths varied fran 2 meters to 6 meters. Most pits wer~ excessively

d~p. Reasons f'or this were "that they W~ul.d fill up with waste material

quickly if shallower~ Som~ pits were at depths which undoubtedlyreaihed

ground vater leve:L... Such depths must be discouraged as it may resu:Lt in

cont~ation of the ground water strata. Excessive depths of :L&trine pits

resul.ts in high earth pressure on the :Lower portion of the la:brine :Lining and

a number of cases were observed where the walls had been pushed in by this

pressure resu:Lting in the croJ.lapse of the entire latrine structure. School

pits were dug by children and teachers with help fran the community 10 some

p:Laces. Public latrine pits were «us with hired help paid for by the community

or dug with vo:Lunteer help.

fof'
Latrines constructed ~chools and dispensaries were of cement block vaults

and walls of' adobe plastered with cemnt or of' concrete b:Loclt. The roof

was generally constructed of corrugated metal as were the doors. Sticks,

bamboo, grass and straw were used in sane cases for the waU.s of the protec-

tive building but moreK commo~ for private :Latrines. '!he p.latforms were of

concrete, particularly for the multiple hole latrines. Walls around the

schoo:L latrine area were sanetimes constructed for privacy, In one case

broken bottles were placed on the top of' the wall and the entrance to the

area was locked because of extensive willage use and vandalism. Publle use
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of privies without any respon~ibility for their maintenance resulted in

a limited life of the facUity because it soon become too fiJ,.thy to use.

In aome areas men and wanen use separate latrines. The men are not willing

to use the same facUities used by wanen and children. A latrine construc-

tion program must consider separate facilities for the sexes and privacy

to gain acceptance by the users.

In the Savanes Region, paper, leaves, corn cobs, sticks, stones and water
/~ j2,

are used to clen onself after defecation. Local custom and religious

beliefs 1nf1uence these practices. Stones are not used in the sourthern

part of Togo where paper is more readi1¥ avaUable. In most areas, used

wiping materials are not discarded into the pit but are put in the corner

and allowed to dry. The reason given is that it f11ls the pit in a very

short time. It was reported ,that most pits were deep and constructed within

the past few years. None looked particularly fUll, however, it could not

be ascertained if the filling was due to materials deposited or due to

surface water, ground water or soil entering the pits. More detailed

studies are needed as reported construction dates did not correlate with

visual ob6ervations of filling of pits.

When asked if the homeowner did anything to reduce odors in the latrines

various replies were given. Same d said they poured gasoline into the

pit periodically and then lit it; others added ashes. Anorther said he

added two liters of boiling water once each month. Some added lime and

then did not use the latrines for a month or two.
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Sokode

Yao, J\:llefia, Chef RegionaJ. de la Service ItrdraJ.ique, Central Region

Tr.ccligbo Circonccription

Kilir.l Bini, Chef de Circon:3cription
Vi.l1nget$, of lIoute Kondj i
Villagers of Kika Kondj i
School Director of Gboto Vodousbn
Chief and School Director of Ahepe
Chief, Elders, and Women of Koni Kondji
~U1e. Akpcne KUdalo, Lycee Student, Lame

Tscvie Circonscription

Chicf flnd Villnaers of Badja

Nuatjn Circonscription

Ron Harvey) Administrative Director, Experimental l.gricultural Pl'ojcct

Kn~l~~e Circonscription

TIill T:-wl::Jr, ?c~ce Corps Volunteer, Cons'uruction (i:pn.lirJc)
ni~~ :~~~~er, Pence Corps Volunteer, Construction (VoGan)
M. Yaeger, Peace Corps Volunteer, Construction (Lo~c)

P.ncho Circonscrintion.

Aidy GoldberG, Peace Corps Volunteer, Health Education ~epvi~~

Infermier, locul villaee near Aneho
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