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Rural Water Supply Pre-Project Analysis
 

This report is the result of studies of rural water
 

supply and sanitation activities carried out in three
 

countries in West Africa, namely in Chad, Upper Volta,
 

and Togo by a team fielded by Pacific Consultants that included a
 

well drilling expert, a geohydrologist, a social anthropologist and
 

a sanitary engineer during the period from November 4 through 

December 15, 1977. The field study followed the same 

methodology in each country consisting of (a) preliminary 

briefing with USAID representatives (b) discussions with 

representatives of the various national, international, 

bilaterial and PVO's carrying out the more extensive water 

supply and sanitation programs in those countries, (c) 

lite 'ature research wherever pertinent publ icat ions were 

a'vailabie; and (d) field trips to observe wat-er supply 

and sanitation activities in operation or underway and 

to consult with the benificiarie!. of those facilities. 

The study has been undertaken as a pre liminrv step 

to the pre)ar",ation of project paper:; by USAII) ill response 

to request:; receive( frorn variouis countries in West Africa 

for as:;i stance in developinqi and financinq rural water supply 

and sani tat i on proj,,ct;. 

At: pre sent, a:;:;i stnce for rural water suplly proqrami 

Is being provid .ed to nii ny of the countri,,:1 in West. Africa 

by i nt(, rni t i on I ind 1)h i i at i a] ,aI enc i -:; , w.-;W 11lla i'VO' 

uning di ffere.nt , rach0. anild t,.l'n i que.:, So 1t.w 1 W Id;|ptOd 

to the not cl of t.he peroplbo Ald otiers1 which hvw, led to 

X 
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early failure because of non-acceptance by the prospective
 

beneficiaries or because of high recurrent costs and inade­

quate operation and maintenance procedures or organizations.
 

2.0 	 Objectives of the Analysis
 

The specific objectives of this analysis are to consider:
 

(a) ongoing rural water supply/sanitation programs in certain 

areas of West Africa to determine, among other things, their 

present scope; techniques being used in carrying them out; 

national, regional, and local organizations responsible for 

them; international bilateral and PVO's supporting them and 

extent of that support; lessons that can be drawn from the 

results; capital and 0 and M (Operation-and-Maintenance) r-sts 

involved in the various types of programs; participation by 

the beneficiaries and their acceptance of the facilities pro­

vided; provision for operation and maintenance and for re­

current cos;ts; manpower needs, and traininq planned to meet 

the ne( 5d;; and research re ladted Lo r:iU ! I water s;upply and 

sanitation problems ; (b) sociocu ltural pattern s of these se­

lected rural popul ation; includinq aIctors:, ;uCh its beliefs 

related to hea]th, diiseaS, drinking; wat(er, ind excretla di­

posal, which IllaV h'Ve Ju;ark -d be'trilq n pr)Ject nuccess; 

custols re Iittij to, cooJ)( 'Itivt. (,mmunity act, ion, 'i i 1 inqnes3 

0 lS wair (.111 pwrt.ioll) 

watcer iaijulily .11 and ,-;.nititio,,, f ciliil i,..; ,.Xint.-,(1(. ()I Iliechanilirma 

to promote c(mnun it:y a:ction tind experienc e with name ; (0) 

andC 	 ibility (d01UT11Ulit to cw' t ()r of 

xi
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methods presently being used to drill or dig wells, their
 

efficiency, the type of equipment being used, problems being
 

encountered, availability of experienced drilling and digging
 

operators, and associated costs; (d) the experience
 

with various types of hand pumping equirnmevit, performance,
 

local maintenance and repair capability, and spare part
 

availability; and (e) to gather information related to water­

bearing strata to indicate types of wells and degree and
 

complexity in drilling or digging; (f) based on the findings,
 

to suggest project guidelines and cost data for use in
 

devcloping specific projects to meet water supply and
 

sanitation needs of rural poor with existing cultural and
 

technical constraints and avoidinq pitfalls which have beset
 

such projects in the past.
 

The water supply portion of the study is focused 

specifically on programs developed to provide water for 

humans, domestic use with some consideration being given 

to providinq water for small family gardens and for a few 

livestock. Water for agricultural purposes, including 

livestock rai.sing is being provided under agriculturally 

orient(d proorams which may be benefited by training and 

experience gained through the health oriented programs. 

1.3. Detailed ?,n' lyen 

Wherea'; renumie'n; of the specific aspects of (a) social 

analyin; (b) water resources; and well construction considor­

ations: and (c) well drilling in Went Africa are contained in
 

xii 



-4-


Chapter I, the detailed analyses of these aspects is contained
 

respectively in Chapters II, III and IV of this report.
 

1.4 Country Reports
 

Observations made in Chad, Upper Volta and Togo are
 

reported in Attachements I, II, and III to this report and
 

summarized very briefly in Table I Cor rural water
 

supply and Table II for extreta dispcsal. Suggestions for
 

an ideal situation are contained in the same tables. These
 

suggestions are expandedI in this report to serve as the
 

guidelines for developing specific projects to meet water
 

supply and sanitation needs as indicated in the objectives
 

above.
 

xiii 
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CHAPTER I:
 

RURAL WATER SUPPLY:
 
DIMENSIONS OF THE PROBLEM
 



1. DIMENSIONS OF THE PROBLEM
 

1.1 	 The Questions:
 

' assistance should the U.S. offer West/Central
What kind 

African countries in developing rural water supplies?
 

What are the elements of the total system whose end
 
product is an adequate water supply?
 

Which of these elements exist already, and which need
 
to be created?
 

J1lat level of technoloqy will the existinq syistems
 
support now?
 

What level of ::echnology is desirable and how can host countries
 

be brought to support it?
 

What element- of 	the whole should USAID foster?
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2 112svteuio Dimensions 

A functional rural water supply system for West and 

Central Africa a dry 'Sahel and Savannah lands, in volvesj 

of necessity, more than a well-drilling program. 

in the past, but have not begun to solvm the problem of 

water supply. Where wells have been brought in -without 

attention to the imperatives of the total system that keepb 

them operative - the well serves first as a status-symbol, 

and subsequently as another monument to ineffectual "gift -

basket" development philosophy. Sooner or later the wells 

stop working because the necessary operational context is 

lacking.
I + / -+ +u ++ ++v+ ~ ~ ! ++ 

To estaolish a rural water system that can hope to 

remain viable# in addition to tie actual drilling or digging 

of wells# the following basic elements must be considered. 

Correlating plans should be made to £111 institutional# 

manpower, educational and mate~de I gaps.o atr which must 

be considered areo 

An adequate# unified, focussed administrative control 

system for water resources needs to be established in each 

country. Clear lines of responsibility should be defined 

at national# regional and local levels, and appropiate 

offices and modes of liaison developed. Th~e link between 

the individual village and the closest pertinent goverrumt 

office should be as short as realistically possible. 



Water Plan:
 

A coherent national water-plan is needed for each partici­

pating state. Ideally it should be related to regional (supra­

state) planning, and based on sound knowledge of hydro-geologic
 

resources, as well as local area needs. This water-plan should
 

give full consideration to differing local life-styles with
 

their variable patterns of water use. It should relate and
 

respond to competing human, animal and crop-water requirements
 

in these zones where water and development means are both limited.
 

The water-plan should be based on the use of simple designs,
 

intensive in the use of local labor and materials, stimulating
 

the in-country manufacture of desirable hand pumps and well­

drilling equipment.
 

Manpowe r
 

An adequate pool of trained rural water supply technicians
 

should be cretated. Equally designated local-community members will
 

need training in well and toump maintenance.
 

Maintunance and sul)ly
 

A loqi!:t ic,; sy;tem encompassing supply of spare parts 

and equi jptnt., tilnnijortation warehouse facilities and 

personnel i!; Shop and field maintenance capabilityS,;ential. 

to tservic, wate, ir;tal lationi ;hould be developed and maintained. 

Cor 1u,!it' .. i and ,.t . ,0rt i ci Otilon Acce 

At the local lv-1, the nece.zisary elements of social 

orgni ,tioil intint. exi.tt and be. adapted or developed to insure 

roqu iiitt ,.u{a.rv .ion of water inntallat.lons, including dny-to­

CW!J(Xwjuwl t-widt, ntd vetitabl acconn to water should be 

doisiq m ilt( nyttem.l~cd tilt 

!:;1,it.- I,,, .in, i fi,.1th 1:ducation 

A will 1 ()tl ilist ptIOt wntor, by tnol f, will not 

11,nti le!,;- felut|t. 
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Health problems posed by various water-sources, kinds of 
water
 

(washing clothes, dishes, bathing, watering animals,
use 


as well as
irrigation practices, play and leisure use), 


by sanitary practices including waste and excreta disposal,
 

must come to be fully understood in their practical effects
 

Health education must be a continuing
by local communities. 


process, not a one-short campaign.
 

Decentralization and Local Autonomy
 

An effective balance should be achieved between local and
 

Programs
state control-and-support for vital water resources. 


should be designed to give local communities necessary
 

autonomy in defining their water problems, which they best
 

designed to
understand. It is essential that projects be 


the individual
permit water planning to be tailored to 


a standard plan is simply
community's perceived needs. Where 


imposed from above there will be minimal local support ­

- because of limited
either for maintenance or financing 


felt needs and local social­involvement and irrelevance to 


Local people know better than any out­structure and mores. 


sider the competing needs of people, crops and animals in
 

the face of climactic and seasional water deficits. 

A village should -­ itself--decide where wells should be 

located, water resources permittinq . They should decide how 

the water supply is to be regulated. They will need to 

designate a village member(s) to learn to handle daily 

maintenance.
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Ieneslea#e homeerthe comerc inbean-chs csltoakes
 

retto poe oeh ean fro thei pa~l
roategen
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Elements of the Larger Health Picture:
 

Any rural development health oriented program planned
 

to conform with the congressionally mandated areas of
 

increased food production and nutrition, health and popu­

lation planning and human resources development should
 

include provision for the following elements:
 

Health Education
 

Potable Water Supply
 

Sanitary Excreta Disposal
 

Continuing Operation & Maintenance of Physical
 
Facilities
 

Community Participation 

If one or more of the elements is missing, the expected
 

or will be seriously diminished.
health brnc-fit will not result 


Water iujy is enoujh. Yet many of the projectsl ont, not 

ce to rural areas provide only forpropo.-,*ot for All) . :s i:sta 

wate.r ;uppIly with no mention of tnoe supporting health education 

and commnun ity airt iciIation needed to assure the continuing 

0 ucce s ; of the !"I: supply p, ogram. 

I 3 OL)tional 3'roqrtm Goals, and How They Translate: 

The nie(e, Is it y to rieCOUS i - the nine qua non back-up 

pl ICh)? .I'It.. with thi, problem of definingfiyntit n 1Cf'" A Ii)i 

prv 	 w' tl .iouild V th1w imi otati:oi;for an All) 

wh1oh (.;Ill 14-,il it l ly help , v:;. mtnw countries;0,I ;ahelinut 

t~te- t I)t- I' Wa)t e i- I14fd II 
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Should USAID aim for broad open-ended, or limited goals?
 

To illustrate: Option II, (Limited Wells Program)
 

AID might choose "To assist hos.-countries to increase
 

existing rural-water infra-structure to a determined level,
 

(wells and other) with minimum gross
providing water sources 


contamination."
 

Such a goal could translate into a program to provide
 

7,000 new wells in Upper Volta, in 2,000 community wells in
 

Chad's Tandjile Province.
 

to be set, the AID should
If such a limited goal were 


propose to:
 

1. Flaq to the host government the necessity to look to 

other donarts and sources for the mea]ns to build the other 

essential back-up element!; in an ope.rational Wa ta! r sys t.em. 

2. Plan a project which would: 

a) Diq Ila rqe-dimte , wtll s, which could be capped and 

fitted with hand pump:l . 

In 	 the eve .nt.of pumrf b r,,ak-down, and e absence 

: toof spar". prts, villa ,r. . I sti l h,,ve ace, 

n pure if"improv,." wat P V - thoutih ionqer n,.c:iri1y 

'd in lor hau litq. Suchbucket: s , s, aknidn, wli rou (. art, dropp 

well . could - ,1t bes;t. - of fez jlatl,l,, w,zt,.l . !.n)m,1 1,I y 

they wool Id !;tI I al;-.tssre s::. A.n11(1 ll%'1iit-lice . ,;uch W. I 1i 

use 1ly bo I it ted with ull11'vI ac lp1 l 1,' til h IVillCold 

b) vn a o of' well or ali t tWIt In ll 

g iven tired. Tb iri could return to prodIuction ox i ol 

-pn evl, iimb , 	 t A 

tti Q1I 
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which, dug by hand or inadequate machinery, penetrate
 

into shallow and vulnerable aquifers which dry up
 

the water table falls at the end of the rainy season.
as 


Advantages:
 

1. This limited program would vastly ease life for those
 

affected. For women, the presence of water close at hand in
 

sufficient quantity would free them from much wasteful
 

in other
drudgery, and give them time they might learn to use 


ways to improve life.
 

2. If this program weie designed to incorporate village
 

responsibility from the start, local labor during part of
 

cost of what is essentially
the digging could offset some of th, 


an expensive well for reasons of materiaJs cost.
 

3. This is a well at a level of technology which is largely
 

supportable by the existing knowled'e, technology and resource
 

levels in the area: It improves upon traditional wells
 

where they have existed, and is a quantum jump from practices
 

of neolithic water gathering. It fits into the existing
 

schemes for administration and maintenance**in the three
 

It is the well most likely to be useful
countries visited. 


for the longest period, given the current context.
 

4. Health benefits s:,ould be much improved as long as the
 

pump is intact and the well stays sealed. Equally, if it
 

has become necessary - due to extended mechanical breakdown ­

to revert to opening the well and hand-drawing water - it
 

*Cornomdity-qIatherinq eonomien of the late-mneolithic and early­

neolithic periods immediately preceded the developmental etago 
of conmuodity production. 

**(Adequate or inadequate) 
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will still be possible to repurify and seal a well once
 

the higher-technology pump has been returned to order.
 

Disadvantages:
 

1. In this schema the emphasis is on acquiring water and
 

health benefits are incidental. It ',ould likely be unprofit­

able to make a gesture toward a latrines proqram, for which
 

in most instances neither the conditions nor the perception
 

of needs would provide a receptive climate, and therefore
 

little interest felt by local people.
 

2. This is intrinsically a paternalistic system, in which 

the authority (read: donor, then Central qovernment aqency) 

provides. it is an input which - when no Ionq :r put in -

with a bit of laq-time may cease to be functiona l - at least 

at the level desired, because there i; an ins.ufficient back-up 

system to carry it. 

ie.s bui 

to raise and mitain one;elf at a hiji.r leve.l. It is; not 

developimeznt when th,,- ust~aininq co,i, ity i.- It-it out. 

In our book, developmon,'t if buildiiqn the c-'1pavity 

3. This i; at hiq(h cos t we.ll in - t1i,.: (oft(1n tn.;1M7 n ths) 

- material::: a Iltr . a1m iunt ,! ((i.. is:us.d in c( .illfl , 

curbs, etc. - cons'tzct ion r1 ',IIIIt : th:outh s..'otj, w; 1 y 

the n i pl,it fo,-n, thi.s w4.1l I t'.J U1eu . .,dei.li , ma.W1hine,.1 to 

got throuiq ha,11d u k .11d n't i tiosutllclceit depth within 

an aiIquat' ajtlii!,e . 

4. A f ut t h,- cavevta et it h.it title)) W do , optill-tilhsittod 

welln a,,. tino vu lterablo to a tituch At$ tho droughtcliltinto 1nrd 

of 69-72. 
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Option #2. Integrated Water, Health, Community
 
Development Goal
 

As the polar strategy, AID could seek, through an
 

" to assist host governments
integrated and phased program, 


to ultimately produce self-sustaining systems yielding
 

adequate potable water on a year-round basis to rural areas
 

throughout the country."
 

This is a broad and open-ended goal, which could never­

theless be approached in manageable fashion, as long as the
 

emphasis is clearly understood to be "to assist" a government 

in point- "to produce (a) self -sustaining system." 

Such a oal will generate a very different type of 

prograri typ ic.Illy embodied in a set of correlated projects. 

should, in theiir sum, provide for the necessaryThe;e 

plus changles in moti­org(ani,.-at ionalt1and re.siource, increment., 


vation and ptrcolption which would serve to "naturalize" a
 

hihlt'r l.ve l of service and technology within the subject
 

socie~ty.
 

Advaitajetl: 

i.nd of Proqrai status would be achieved when:
 

1 	a give.n numlbr of welln in a c; Ivyn area had been dug-and-

Capped, or dr i I,'e ; 

t i((t-_ ha ( ?h'l " i nd'i-t d, ind,aic t upon2. 	 af fct (o 1l -ict o 

(w rt. I a;I p l I t lI to(not tiJJ()Ju ) t 1w Cau-1e/(f feict relationnlhip 

t 	 Iiit It'War!tibetwC1C pu, ;,bl," wat /thali ill,i l).a1t1 
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3. 	the specified communities had developed the organizational
 

and financial autonomy/resources to maintain water installa­

tions in continuous operation, calling upon higher admini­

strative level resources only in case of major breakdown.
 

But 	equally ­

4. 	a national level infrastructure presenting administrative
 

mechanisms, trained manpower, research/operation correlation,
 

and installation/supply-and-maintenance adequacy had come
 

into being.
 

5. 	AID might choose to conceive this as an integrated rural
 

development program within a limited region of the host
 

country; a pilot program could then be repeated in other 

areas if successful. It should be recoqni zed, however, that 

regional/local levels will not function adequate ]y without 

the requisite infr.eistructure (C.F. #4 above) deve loped at 

the nationail level. 

Evidently the above represents the ideal iiitua tion, and 

ultimate (joal. 

The ov(.r'ild l qt(iv;tion then lecoine .: Viewed tq1.,sirlti the 

optimum nocldo1, anid with 1ull undler tn(1 in of the" e.e,.i1'y't 

ex i't, hoW :1d1th o1 thilland tuff ici.nt conditi.-l. thl.O1 lllint 

packag(e it; it d,.nirabl , for AIl lt utod.rt k-? 

Anid thfe (lLi t .. t tiAlly I I ¢. rdl.11i* y w ill 1,b ': 

Which i)it('c,. th, a11l,.;ild ' e.Xi'nt ill thf.e intit'y?0 	 114. 

. WelhatWht l:ie1',d'. to 1 e ', ln i e , el e(I 	 i, 

('XtatIt. atotici(1~ () I o1 d~ 1ihit)t~ Ioftvle t le efft-i 

What illI. h i s.",ated lvw' M1int dlc'l I'ti apai t ftwi All) c n 

fit illto tht piri tur,'? 



2 

-12 

1.IA, Take this{ a:i: commit- ,i I anin toto in long-term n.< 

7-7 1 _7--nd -.-,! careful-y-meig 

2. Tiing ad iegr o m 

1n Taieitin oo thilitis l iwiaediiticate and anci a. 

e3tensive coay beportal rcutuesinesould in ie 

conetssrywhcosolithene of ponrolt wich o eedthe 

prgacee t rreu aloat eiions frojc - uroleia 

apower2.fus Timngroand itegion ofraiscranyacretrfacting 

achieve.a W atejs enta otieis e t-all aviaandoinitiationbofnfaciliriesowilldbendepicotchaadecrucialo
 

3. There mtiay elitiacutrlresn iaie 

constnof will not becoghntr wihyr ctrols eas ongt 

interes s its otoleists poereiwa-ehousmn aridlregonsar w 

Dise otrol ofrts powereplacertaisnlyo a scret wacthouin 

Toegoug e neess&ayto -indcas nppoctie haerteZthl ade 
-ii);,ii !i ]!I .IL<I- .1 11:l 


-socifulticalu 
 45realities. - ;i!l~i[,i;Icaeu i! 5;ii - i,!i ! 1ii.ith : cosiniusgada~ii 

may) (orl higherblinvtoyistatuosev not be mdpeverih 

adtiltrdiaeadsuse.ssmtme u-o-

Ct aesare o teitderet sarroundieg nwl noiltie 

evn thoughe te geed is acte beaeno n cotislitere 

There is a third option possible expecially for regions 

possessed of fine# sandy or light clay soils. 

WL4GO 02 EM 3an or plastro bottle is thrown aways, everything 
is salvaged by somne who has nothing. 
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option #3. Develop Ur tisanal-Production Capacity 

This project would develop local artisan/enltrepreneur
 

well-diggers, training them in the use of uimple technology,
 
"4alternatives, which basically produce shallow wells. 

For example, sludger methods -am described in Chap. ZVp 

p. 160 - use bare minimum equipment* all of which Could be 

produced locally, as well an ingenuity - to produce a small­

bore well which uses a simple hand or toot pump. 

W1here soils permit use of this process, project 4esigners
 

should definitely give itconsideration.
 

a small-bore well,N.B. 	 It should be noted that this is 

as the functioning of thewith available water only as good 

pump. Thereforea necessary correlate to this t~pe of program 

is a provision for realistic pump-maintenance capacity. 

The latter could be achieved, perhaps by training t~he local 

as a pump -repairspecialist too­artisanal-well'specialist 

an long as the pump parts oan be repladed locally, (ex.
 

the Peace Corps 's Tyson pump).
 

Here, human ingenuity enriches the skills-and-producto
 

-
level of the country, developing an adept personnel which 


will
operating with inexpensive materials readily at hand ­

provide an essential services Once mastered# these skills
 

should not be another *import technology" carrying a heavy
 

load of support requirements in its train.
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DisadvanLtage:
 

These methods are not 
feasible for most West 

African
 

nor for zones where
 
$#crystalline-shield rock" formations, 


lie at depths over circa 
80 meters.
 

effective aquifers 


Recommendation
 
- might develop
- for suitable areas 
Project designers 


program, producing:
 
a dual technical-manpower-training 


Official Water Board Technicians. 
Their craft
 

1. 


would prepare them to 
construct and maintain 

"import tech­

nology" wells: i.e.
 

modernized large-diarieter 
cement-cased and curbed 

and
 
a) 


wells, to be capped with removable 
manhole
 

aproned 


foot pump.
 
cover and fitted with hand 

or 


b) Drilled, narrow bore 
wells, most likely produced
 

with sophisticated drill 
rigs. These wells and hand
 

pumps would have to be, 
of course, back-stopped 

with
 

etc.
 
full panoply of maintenance 

shops, logistics, 


2. A Complementary Private 
Sector Artisanal Industry.
 

This training would produce 
local specialists equipped
 

auqurinq
 
to use alternative and simpler 

methods, as 


sludger procedures, etc.,* 
in appropriate districts.
 

If officially trained, then 
licensed and controlled
 

could well be
 
a Water-Board, such entrepreneurs
through 


Refer to Chap. IV, Sec. 7.0 and subsequent pages.
* 



integrated into implemuentationl of NWational Water' Plan. 

traditional well-"diggingFurther, since in some areas 

specialists already exist,' this ,training and licensing could, 

of wellhelp to standardize and improve quality and permanency 


the -traditional--sectors-­*constuction7unertaken-in 
such a plansN.S. Variants could be worked out on 

Example - Teach local producers to make an improved open well# 

eta. e
well-shored against cave-ins stone curbed 

Range of Alternative Opton 

Needless to say# between the pols Of "least" and 'most"
 

programs there is a range of permutations# differing with
 

in the various
favilities, assets and existing program 


Volta* the felicitous concept of the
countries. Thus, in 


ha2 already put in place much of the necessary
ORD device** 

administrative skeleton and lays the ground for essential 

programs**, 

Existing agencies can be adapted to service water 

program needs as well. For example, in Volta's Bastern 030: The 

a focus for further micro­iwU Research team would provide 

economic research. Counity surveys# motivation and health 

education could be undertaken through the Bureau for comunity 

Developm~ent# or alternatively by adding additional typs of 

agents to the already active RZitensiofl Cervices The basis 

in the Ministry? of
for a fully functional Water Board exists 

Rural Development in the Dept. of Technology's office of 

territoriess*Notably certain Hausa and Dogon 
new and not Lully operational.*'Though to pBD Morton# Mackieocument# Poulinis referred*~~Reader~ tr ~grk~ g
Nov/Dec 71 "n# 19 h F 

2 vo-o o n O~~1 p e t E N 
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The <readerHyruiAA (spHAIR). is reerdt ae3 
A 

for criteria on when to select and when to develop an 

as well as discuassion on the process of choice and 

development* 

Aagency# 

A 4. - t p-
AAje 

training program could be used as an existing base to-~g 

back a regional wll-technicians-training-facility. Multi­

teams for comunity surveys# "animation", and 
- -discipline 

hoalth/san-itarj' education could# in Toga, employ PCVs and 

draw on the existing cadres formed by the Ministry of Social 

-Af fairs fund of "Agents socials"# and in. Hesalth's categories 

of *Agents itinerants do sante" and "AMents techniques de 
-

Not every program need be undertaken by AID* Buta 

global assessment of related progra categories would permit 

close correlation with WIDP* CIDA, and other donors. 

14 3~dro fgeolaic Dimensionstawater kouroes and Well construction 
-

oround water Is widely available in the rocks at West 

Africa and can generally be found in sufficient for-quantity 

the requirements of village wells, In same areas# bowever, 

because of adverse geologto conditions or deep water levels# 

It may not be eownmically feasible to use wells for village 

K9 *ftr detailed disusion refer to Chaptr III 



water supplye 'Where such adverse conditions exist itwill,
 

bappropriate, to consider alternative water resources such 

an spring captations, rainwater catchment in cisterns, 

rainwater harvesting, streams with simple filters and tanks 

or -.ee-srae-ae-d_- nxsror graiLVtyL5YsteM0l5 ) 

for clusters of villages. 

Ground water occurs in fourmiajor groups og rocks in 

West Africa T Precambriant Paleozoic, Cretaceous-ertiary 

and Quaternary. (See map for approximate location of these 

rock groups). The Precambrian terrains are the most 

extensive inWent Africa* Wells in these rocks will generally 

yeild enough water for a village supply, that is about o*5 

to 1.0 tO&/h. About 10 to 15% of the wells, however, put 

down in these rooks are total failures or yield an inadequate 

supply for village wells, Consolidated Paleozoic sedimentary 

rocks, with some important exceptions, are about on a par 

With the Precambrian rooks an aquifers in West Africa. 

Wll failures are extremely rare and adequate supplies of 

water for village requirements can be obtained from wells 

Virtually everywhere in these terrains. Deep water levels can 

be a problem, however, in some areas, requiring special pumps 

for lifting water. The Quaternary unconsolidated deposits 

also contain good aquifers and will yield sufficient water 

for a village wll in many parts of West Africa. 

Modern dug open wells# from which water isdrawn by hand­

line and bucket# are now widely used in West Africa to extract 

8" chapter IIIeeOlossary, 
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ground wter for vilage water spply. 	Tey are adistinct 

niined traditionalimprovement over polluted Miarigcts and 

open wells of the Past. Nevertheless# the mdern Open well 

is also easily contamsinated when carelessly unead* its chief 

advantages are a low maintenance rqientandanbsce 

of need for vulnerable pumping equipment. Zf there inwater' 

in an open well it can alwaya be drawn wiha hand line and 

bucket. Recognizing the sanitary limitations of the modern 

open well and also its high cost Vof construction# however. 

a number of West African countries are 	nov turning to small 

for village water supply.diameter drilled wells with hand pumps 
vs, a drilledThe relative costs Yof a 35a modern open well 

well of the same depth with hand pump are as followst 

Modern (man 	 Muall diameter 
well 	 drilled vell 

Total Developmenthadpm
$7,700
$11. 690
Chad 


Ivory Coast 6,750 	 18575
 
upper Volta 9,625 	 5.950 
Togo 	 17,500 9,450 
overall in Francophonbe1,5 6,501575Vest Africa 

a modern openThe chief advantages of a drilled well over 


well are (1) rapidity of construction&, (2) ase@ of emplacement,
 

(3)ease of sanitary protection, (4) lower cost per quantity 

(5) greater permanence and dependabilityof water obtained, 


of the water supply, Ihe major problem Is the need for a
 

pump for water extraction from a drilled well.,j
 

5See Chapter IMI for fuller discussion of well costs 
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operate satisfactorily hand or motor-driven 
punips must be
 

Effective maintenance demands 
trained service
 

maintained. 

crews provided with adequate parts, 
supplies atid transport 

for pump repair and/or replacement 
as well as effective 

support from national and regional 
organizations concerned 

If any of of
of maintenance programs.with administration 

components fails to function properly, 
a main­

its essential 


tenance program rapidly becomen 
incffective. There are today
 

power pump maintenance prograns 
in the
 

virtually no hand or 


There are,
 
West African countries which 

are 100% effective. 

a ntwriber of promitiinq programs underway notably in 
however, 

needed else-

Ivory Coat, Ghana, and Niqeria. They are badly 

where.a/
 

on Ildnd PuripInforn.ation 

c2n.trl watvr agency should be informed of the (a)
The 

and 
typ, - of hand purilp.i available; (b) advantages

different 

each type: (c) first costs and frequency
diBandVan:,nf;t o. 

objective of ficlecting thewith theco~t t of In-lnteltlanccof 
country.Ot$ for tht- conditionn in the 

,tO MeJ ad,.,n 

all the 
i*e_1 rahle- to Ut-lect on,- standard purjp for of 

It 1 t 

of spare parts.
the riaidy availabilitythti atintlui:CO011try, 

us,; In W,.st Africa
.find ptum i re,'eI'ly in

The 1 pvtP o( 

costis are shown in 
zelatvr IV haract- it icr. and

Anid theIS 

o the, Vert.rnet pump
1h exception

the follw l ,f tnt'l . With 

type. The Vortinot 
all (,the:* .ict ,. the- s,-,'1|,1( a-%t ilq litt. 

a hand lovor , 
- a toot i-wdal iist end of 

111,hL'h op at n I Wilh 



: 1ofi. han pump. i,,,
Most othe type'
5m
dets sgea s 


to litsofaou4m
limte

Afic are
West 

c---'--- ~y 


roxh.so
tx el ppt
in 

~ lih oMxrealif~ton~and ~ 

Cost
 
.
U.n3/
(mn)Make Type 


580 -MR
1.0
40
Ab. 


Bodin Majestic 30-35
 

(0.3 2#990
 
Brian Africa (100 

(0.9
(40 


100 0.3 400-500 fob
 
)ioyno 	 Columbus# OHi
 

415
1.2
30-35
Demupst 

(0.4 1,450
(100
WIH 51
Godini 
 (1.3
C40
WIll 54 

(0.4
Ugna(60 
 (0.6?
Ugna(50 	 (0.9
(25 


744 " 'V 
! ,:" 0.6I 	 p o 

-: :: , :? =651i
A.- 4 Vorgnot 4C 	 1.74A10 


- -" r--	 80-125 
-	 65 (3"cyl.) 0.3 3/

-~ -4 
AID/Deep Well 


t~ pe of hand pump-cuaweoll has been developed in 
Another 

AID and the Peace Corps, 
through the joint efforts of U.S.

Chad 
the pump column. Thealso serves as

The 2-inch well casing 

to 30m deep with water levels 10 to 25 a 
wells range from 15 

The Tyson well, as the combined pump-cuM 
below land surface. 


costs onlyscreen and pumps.
is called* including casing,well 

n-country manufacturei/ 
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$1,500 installed. The maintenance is estimated at $100
 

per year,
 

Information is available on the advantages 
of the AID/
 

Battelle pump and on the possibility of making 
it in a
 

developing country for use in that country 
or to supply a
 

regional market. DSB/Eng/H/Wash can furnish details of
 

tests made on the pump in Bangladesh, 
Costa Rica, Nicaragua,
 

information about the possibility
and other places as well as 


of obtaining technical assistance in setting 
up local manu­

facture to produce the pumps using existing 
in-country simple
 

foundry facilities.
 

Different pumps are suitable for different 
sub-soil conditions.
 

A national Water-Plan must therefore designate 
the pumps which will
 

be used in different regions of the country.
 

augment current CIDA research on
 AID might wish to join or 


pumps for West Africa.
 

To be noted:
 

1.) VITA/Ouagadougu is developing a simple hand-pump which employs
 

a new principle to raise water from greater 
depths.
 

2.) CIEII/Ouagadongon has established a fund of 
information on
 

local performance of a variety of pumps.
 

livestock are successfully
3.) French-installed deep-wells for 


employing solar pumps in the Sahel.
 

4.) DSB/Eng/I/Wash has extensive information on 
the advantages
 

and disadvantages of other hand pumps as well, and 
should be
 

consulted before final decision is made on the 
hand pump to
 

be used in a specific program. Preference should be given to
 

hand pumps which may be manufactured in the 
country or region.
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Drilled vs. Dug Wells
 

Thus, in summary, there are many reasons to prefer 
drilled,
 

narrow-bore, sealed wells utilizing a simple 
pump such as,
 

for example, the Tysen or the impressive Vergnet 
model.
 

less expensive, and offer uncontaminated
Drilled wells are 


as proper care is given to provide a sealirg well 
water as long 

skirt ring, and appropriate drainage. They are less
 

dependable,

vulnerable to climate contingencies, and 

seasonally 


important matters in a drought-prone area.
 

They are however, totally dependent on 
a pump which must
 

be adequately maintained to function, and they 
offer no fall­

iater-suF2ly

back recourse. If the machinery breaks down, the 


must be adequate

does not exist. Therefore the ack-up stem 


if this level of technologc is to be established.*
 

A possible alternative - in a model program - might 

bore) and dig one well (large diameter)
be to drill one well (small 

for each area serviced. At a planned distance apart, they 

for differential and complementarycould be scheduled and fitted out 


use. The drilled wel2 would offer potable water for food and
 

drinking uses. The dug/capped well could serve a %.omplex
 

clothes washing, bathing (shower-laundry installation)
of uses: 


animal watering, and ultimately gardening with 
drainage water.
 

serve an fall back
The large diameter capped well would alto 

case of alow repair to the drilled well.
system in 


Funds employed in nuch a program would, perhaps not
 

offor an extensive a geogrnphical coverage, but would provide
 

that AID

intensive, quality installation within the zone 
an 


decides to ansnit.
 

sect. 1.2, chap. 1, "Syntemic Dimonnionn"
Se 
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1.6. Machine and Drilling 	Technology
 

Chapter 	IV of this report considers in detail alternative
 

Both wide and small bore
 methods of constructing wells. 


Comparative costs in time,
well manufacture are discussed. 


personnel, tools and machinery, productivity, 
and support systems
 

As this chapter is brief and concise, the
 are presented. 


reader is referred to it directly for discussion 
and cost
 

in the following
We summarize conclusions
benefit comparison. 


paragraphs.
 

Viewed from the standpoint of "best available 
technology"


1. 


for the region, and the job to be accomplished, 
the optimum
 

water well drilling rig for West Africa 
should be of rotary
 

mud-and-air circulation type, with down-the-hole 
capability.
 

with a full range of machine and
 It should be back-stopped 


Specifications for all rig and support
 
maintenance equipment. 


equipment, operationni and costs, in Chapter IV. 

A high-technology machine-intennive approach 
will best
 

be served by this combination.
 

If AID opts for an Open Dug-Wells Program, skilled
 

air compressorslabor, dewatering pumps, jack hammers and 

still be required for hard rock terrains. Dug wells
will 


must be taken to a depth which will provide a minimum 
of
 

the water
five metern of water In-the-well, an 	 tables drop
 

season in nome places.
as much an fifteen meters in the dry 

AID would find it a3vantageoun to purchase all drilling 

which would provide titinificant 
support equipment from a company 

wtl].
to d13-il Iiq1j ,111 n.140 ai 
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If AID projects a labor-intensive, simpler technology
 

program, alternative well construction methods are 
presented
 

in Chapter IV. Techniques discussed include:
 

1) lland-auqurinq
 
2) Well-point driving
 
3) Jetting
 
4) Hydraulic Percussion
 
5) Sludger percussion
 

Discussion of each indicates skills, costs, and equipment 
needed.
 

should be noted that each of these methods produces a
It 


are suitable only for light
shallow depth well, and all 

soils of sand and non-compacted clays. The deepest well of 

not exceed 250 feet, (Sludqer method) inthis group would 

fine forinations. 

and fully adequ-tteThe point isq made that a 	 najor 

a1 :;ma 1 rotary-riq, and full program should (expect to us;t 

and trai niq support.shop, maintenance, lo1 :;t: ic', 

An artis. 8nal, ;m, indu!ntry foezter inq proqram of 

could u;t-ful ly (,m1Iploy the. l)w,.r cos t a lter­
well production 

'he, r ader i;: rI- :;u,.i , ofere.f t,)di
native mihet lo+;. 


optiuns un paqe nix and following paqen of' this chapter. 
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DISCUSSION
2. Elements of the System: 


2.1 Water Suj, ly Resources 

Water to Rural populations3!rovidin_Alternative Methods for 


slupply for rural coiniununities in the range of

Water 

f roin the pointbe oached
100 to 5,000 )op)ulat ion shou1 d apr 

much 1ocal 11aborcolit te chnoloqy uiilnq ats
of view of low 

i e, whic) doo notlt requ i ret coltly
and materil' i 

vIt i tit elntalce pt-oceduresin,;tall attion, operlation nocomp 11 ca ted 

ai1 til11W?) conveliiently
up1ly nat I ;fatctory water at

and which can 

c virt may'1 bt, ett't 
to tihel m.ajo-rity of t he Vill age r . rh -t 

fr.om. tiur face 
in a of u?)linq (ground water and wttef 

nuober waIy? 


sourcto;
 

lpy2.1.1 c r v it t p) 

up, from a nearby protected sprinq in 
A a..it y 

le., ot t xpentliVe tO 
the 5imp 0i't to 1vt.1iit.1in antl probably the 

e"contit ructao ,-11,,4- ,t"C~~ll~tltlialt 
101, rI 1! ;|ti i a! t I e-],{J1 te(1 .lY/t i~xaed..,dlt ,t Y l'! 

t ht C.in-.1ia a!e uA;1jno.'tal led!z: 

1: (l'! Ttiq anld fitnit3, atnid h' (Xi 1lt? li qh" 
the Atlc.('v anI11 

1lndo, 
le nut,. W41de)| tli)?ei 4I*%;'t 

,qtjch tqra'. t y- lt || p lcio 

h~ut Id ,,hul, 1,n .. h de1,, t,'',id1,, 0. W.e,--1 
.J'frl1 O 4 ca at,, ),dei.t!,i ' ct, lu "-....!/.i .l 

. ' 1~ 0 (A t0e-a hilhlialelil,
hi I ) .,a! e .- ,,- .'i~ t h, w,

wttile,| 

tr acsiieo ll 
pO~th(~1~ ~ ,,'a.l I .itl iutlth(~1n!t,3 ?) Vq,1 *,, I t t-



Camneroon Highlands of
 Hills of Togo and Bsnin; inthe M~t. 


Nigeria and CamerOOni in Camaroon's Adamawa Hills, and 
the
 

y of eastern and southern Chad.
hill 


A gravity-'spring water-supply program 
would necessarily 


begin with a national inventory of springs 
suitable for dove]­

could thus be served.
~~op-nd ppuP~latons which 

Sanitarily protected captationst can deliver 
water by 

gravity-pipeline to village fountains 
on lower ground. Where
 

feasible they offer one of the simplest. 
healthiest, and
 

often least costly sources of potable 
water.
 

InWest and Central African arid lands# Ntional 

necessary to exploit all possible
Wate~r Planners should find it 

plans
In susceptible regions local water 
sources of water. 


should examine first the potential for gravity systems. *
 

2.1.2 Surface Water 
from an infiltratiobeobtainedurfce
2.121 ate ma 


oally located along the edge of a stream, 
providing filtration
 

from the polluted waters of the stream 
to furnish potable water 

for the supply. 
+ +++ft!++m++i!+++++++++ +++ ,+++ + +++? ++ + ..............or apond,
: +:++++++++ 	 a stream, 	:+:+ +: + ++ direclU from

2.1.22 Water supplies taken 	
0 + +:++ ::: ++ ++: +++++ +++++:h+ 

treatment which involves costly installations#
 however, require 
well trained
 

continuing operation and maintenance under 
a 


the use of costly chemicals. *
 operator# as well as 
supply reservoir by damifla 

2.1.23 	 The development of a water 

a ie invites the spread of schistosouiasis which is prevalent 

inmany parts of vest Africa. moreover, there is rapid evap­

oration from the surface of storage reservoirs, 

*"a Chaps 3f "00a Go ad 

*This is a tocnni Leai__Rel? to be serviceable, given the 
ontinually import expensive materials# etc$ 

necessity to 

: 

- Al 
12 

2 
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The disadvantages of open storage 
can be overcome by
 

2.1.24 


gravel which generally form the
 
storing water in the sand and 


A cut-off wall, sheet piling or 
masonry,
 

bed of a river. 


across the stream, reaching to 
a solid foundation could store
 

The water would be
 
the water which usually drains 

away. 


retained in the gravel of the river 
bed and could be drawn
 

The water would
 
off through an infiltration gallery 

or well. 


be naturally filtered and would 
not be subject to evaporation.
 

The water might be drawn from the 
infiltration gallery by
 

gravity, or, if necessary, it could be pumped 
from an infil­

tration gallery and well.*
 

Rainwater Harvesting
2.1.3 


areas it may be necessary to resort 
to the
 

In some 


collection of rain water from 
roof surfaces or paved ground
 

serve individual homes while the
 The former can
surfaces. 

In either
 

be developed for community supplies.
latter may 

space is required to store water enough case extensive storage 

These systems are comparativelythe dry season.
to last duringi 


expensive, but do lend themselves 
to community participation.**
 

2.1.4 	 Wells 
terrains in 

Ground water is widely available 
in some 


Africa in sufficient quantities for domestic village use.***
 
West 

s. and followinq for discussion. 
Chap. III, 7.0 alternatives.*Se((! 	

7.0 further discussfion an(i
III, ,;. for*See Chap 	 of water resources 

- 4.0 for a liscus,';ion
'See Chap. 111, s. 1.0 

in Went Africa.
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it is suggested that the first Step toward upgrading 

a modern well program should be the capping of the well'and 

the installation of a reliable hand-pump. preferably one which' 

same time a two-At thecould be manufactured In the country, 

pronged preventive maintenance program should be launchedl 

iagr bersoib
(a) 	 assigning and training a local 

a backup. . .
for maintaining the pumps and (b) devlopin 

the regional level stocked
preventive ,rainte1Mboo program at 

with adequate spare parts and responsible for periodic inspection 

on call for repairs beyond
of the wells and hand-pumps and 

the capability of the local maintenance man,* 

Wen this maintenlance caability has been devlopd 

i su from both local 
And regular mintenance f inanic 

be.
and regional resouces, then a drilled veil Pogr~a can 

start a Proaam unta) Jidm 
Staredit is useless to sc 

of te puma rauie for drilled wells can tenance 
and .p" sly on a continuina bais.....,

ot 	 VdeguatelYcarried 
many ways to drill a well from the simple

There are 
1'1'+!+
 

+ ++ + ; 


4444 .4; 4+i
 

+ii+i++i' 


hadoee .percussion method to the sophisticated down-the-hole 

one of the advantages of the drilled well..++++
air hameer method, 	 ...... ++++: ++,,+
4.44 44++44++: + 

444 ­
can be drilled Into the vater-bearifli strata 	to 

Is that it 
a supply of water throughout the 

a depth which will guarantee 

year. it Is easier to maintain a drilled well free from 

faster. and loe expensive to 
pollution and it is often time 

install than a hand-dug well, flovever, less 	village partici' 

patios is possible with a drilled well.0
 

Chap lit $eet. * 1
 

o~naz, ~s.and~aezr 
III* '8.'7.b and boying.M

16for fuller iscusion refer to Chap 

4+:+; 


w... 

4444 
444 

7 



2.241 central Agenc Responsible 	for Rural Water. SUP 1.Program 

Community waerfulfll Activities3 for,rural populations
 

attachedo-ne national agency
should be the responsibility of 

to the most appropriate ministry, or 
administeed through a 

Project designers
rurl -atr-athoit 

will need to ascertain carefully the most capable 
agency to 

InUpper Volta# this will undoubtedly be the 
carry the load. 

the Ministry of Rural, Developme~nt, FDA might well 
HIARK of 

promising candidate in Chad.moreprove to be the 

inTogo itwill be more difficult to choose one from 

among the many active agencies$ 

an Agaone
When to Seleat, and When to Create 

select an Agency whent 	 Crat an Agency whens 

An adequate rudimentary1) a.
An adequate rudimentary 	 not exist or,1) 	 Anst1.tutioft does 
institution exists. 	 b. Too many inadequate 

competing agencies do 
2) A basically adequate 	 exist.

Orlanizatiol and hierarchy 

2) Existing organizations
 

are not structured to
 
3) A basic personnel is already be effective.formed * 

3) Adequate personnel 'is 
not currently available. 

to q 5aj 0 Z 8 I&I.Ah alV31Sao.be 4.0~ 
eneader is referred 	 reomne-dliato'fAMd subeequent paragrpnpofu 
prop-.m
 

http:alV31Sao.be


-31-


Steps In Selecting/Creating An Agency
 

1. 	Look for the most likely e-isting agency 
on which to
 

base the needed organization.
 

a) It should have som,:
 
- similarity of gcals
 

- experience in the area of activity
 

- necessary structural basis.
 

2. 	If no adequate agency exists on which 
to base what is
 

needed, then look for the most suitable people (Training
 

and skills, experience, effective political/or 
administrative
 

around whom to build the new agency.
status etc.) 


Determine the administrative level at which the agency must
 
2a) 	 is to have necessary
into tie system i" itbe incorporated 

clout to function effectively.
 

administrative

the "new" agency by designing into its 


3. 	Valurize 

modes of liaison tile requisite recognition,

T-eI,7--and 	 anThis reces.sitaLes 
support, and decision-making power. 


of the structure, personn( Y and 
adequate understanding 

of- tie government 'it laa.
actual operatinq-modes 

it would be advis;able in Togo to 
For 	 the above reasons, 

a Watvr-W"8-rd apartof a new orqanization,suggest creation 

-upport seconded from each of the 
neces;aryfrom, but draw in 


in "t, tht, hiqhest
Board should p]l(J
involved ministries. This 

ePr .:idence. 
di re ctly from the S1Qcret ariat of' tht. 

level, dependin1q 

hai; q iven firt'.t prtcedenci to 1-l'liarilt 'fon 
Pres;ident lygldel~ia 

ill watelr ,tpply S,.,ViCe,:; ill 'PJlI,, in) th, 111.W 
of water shortage 

the 	dvvico, .;ketchd Abo0v0 
v(. Ii ved t hat

DeVelofment ]lall.1 It is; 

It.,,,..
".Stwir .tl0 , 
1 I l 	 n i W.V to)W.11UI ,|i i,*h i ,

could (1( 

; a1,1y c/ 'l-1j1l1,1 Out I'tl'al water
 
a number of .llciqe bl. i 

Whil., 


iVit 	it.!; ill .1 ('I111t V/, tI''ll,
4,XC re tal di !sp-.i l *Ctsupply 4111d 

, Oe"* ltUljj
Wit III kllowle1dlt," .111,1 (tlid.lIIC,- (U! hith:.llc d hi.activit iv!. 

, 	 :ortocil ,(,itl l," 
agq ncy which i, s ol,."i;te an t lhe 

1' 1.a ,it Ion a1 W t'l| 11
tind 	 ('0o rdilla6tvd withiltthole atctivittl.It, 

http:atctivittl.It


'Tenumber. of government agencies carrying out rural water­

suppl and excreta disposal activities should be minimisod 

tored :::::mnttv overburden and~ reduce geographic/ 

in any of theconreful if thr ssufficient skilled manpower 
agency effectively. Theof West Africa to staff more than one 

central agency should control where different donor agencies 

as is being done in Upper Volta where the 
are cooperating such 

HAER has divided the country into well-defined segment* to 

which are assigned specific donors that are working through and 

coordinated by HASR. 

ist of course# highly possible that the Host GoverimentIt 
____ __ __-__ . + i .

will not be prepared to accept modifications of thn status quo. 

to decidesAID would then face the need 

How much itcould hope to build adequately within thea) 

frame provided: and 

b) Whether available agencies offer a sufficient base to 

undertake a proj ect,
 
these points,
Negotiation should be based on 

Aency for Rural Water SuPlV ProriOHS OPTION: A Separate 

Although there are theoretical advantages to assigibini 

the responsibility for both rural and urban water supply acti­

overall agency, In practice it often developsvities to one 

that the urban systems get the most attention and the largest 

share of the funds even though there are generally nore poPle 

to this problemliving in rural areas. oe possible solution 


is that a separate agency or departelat be assigned the respCOOLi"
 

blut%for the rural water supply prep
4,33.,, 

2+-

<d '3 
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Development of Long Range Plans, Standards, Guidelines
 

The c-ntral agency should develop long range plans for 
th,
 

specificrural water .;upply program geared to reach certain 

ct rtain deadlinen , such as suggested by WHO (the WHO
goals by 

the seve ral WHO reqgions, with thegoals at,, quidi only for 

tJcdch count ry° set it.; own qoals in accordanceSugqqet 1021 thAt 

wit- it ltr own -ittu.ltiolln; and poss ibilities). The central agency 

should dvclop -tandard; foz different types of water supply, 

instala t 10315 .nd (lititl iti.-. for bui lding, operltinq and main­

,; ,should 1w required!ic Alltainlini th,,:o.!-Cl ii . aItnciqt 


to follow tht. 0;it 1011I ::tiidaid: jLt
qLideline;. 

"u
III',t -,CAd a1 lull i tt. loll 

rural water supplyOne u., t ht- I: a t IV 1t of t Ih.	Ceit ra 1 

of all tht- rural popu­
ageney tihoulo 1- to, C.IA1 M * iuivey 


Iat Owt v.L 1h-:uit:,-oW, '' z, :.jao1 Pie. of this
I. .' oh 

red 1Oteul.C(jiIA~ii'~h~ Irv~~~ur~~~~~~e~~~O 	 l P.!Or. 

I1-v Y I ividl" a orid ()! the" country 
.... 

could ali loc.,Wt v res,,otirccn(oor-rheWtfron Wh~IC. , ut iti-lo 

,,,, . that I popult loll .iurvoy could besit beIt. i_ 


accGt.,I 1,y ........ h..- .
 . '. V i th)e.... WOrkinq with :social
 

DV, 1(14 ,-5i,*1C 1 o,. } pi could (dtvolop a
(ca 1 C(,t~uni .-rti 

) d ti . ti vC, iiIl ioIttthinq which mi(Iht bint be 
*A tollyit-, 


i I - h h )'i3t iea iinstmalcti, ast thtey hi . experttshe'-d i 
.1 1*. -i y 'i h h kllw i,rs l,,.li,1 (Mn t h, art.a, iid havi., accoml,1 illod 

0 r I(- (15th11,1 tT le 

"VolU y tjC-.' - ri IIl (1.11,. I I i 



he t ers
in houses or s J 

and its distrbutionl 
.1 .) population# 

ow
nur
of existing water-so?. S 
and condition for rehabilitation,2.) location note of adequacy# needused, with 

or for new systems i 

conditionsi 
3.) houses with sanitary latrines and 

their location
facilities withetjiIe of year;and education diffhealth ity by road&-a4) -a-id-acesibi 4
 

of ilectricity.
5.) availability 


and crop needs.
human# animal6.) Competing 
long rangedeveloping a

invaluablean inventory is in 
such 

a procedure is being 
plan made up of Individual phases! Such 

7,500on a survey of some 
carried out in Upper Volta based 

for any country interested
the next stepand should bevillages 

toward solving its ruraL 
a rational approach

in carrying out 

supply and sanitation needs.water 

pose delicate problems. often# local people 
*t may. however, to increase their taxes or other 
fear that any survey may serve 
burden's will therefore be inperative thatthat information about them in the hands of governioent 

It
will make the vulnerable. for and uses of such a survey, 
they fully understand the reasons 
and are agreeable to it. 
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Effective Management
 
,,.2.2 Decentralization; 


is a water­
a rural-water-program


The ultimate product 
of 


Unless
 

supply system which must 
be effective at village 

base-level. 


it has been planned by local 
people to meet local needs 

the suffi­

cient conditions will not 
exist to maintain local support.
 

an avenue of decision 
and activity must perforce
 

Thus, 


be sited at community level.
 

National Government however, 
must offer the infrastructure
 

and certain resources 
which provide the necessary 

overall frame­

work.
 

Decentralization to Regional 
offices
 

For the most efficient 
operation, the national 

agency should
 

located as
 
state offices which are 


work through regional 
or 


implementation

to the villages to be served. 


close as possible 

to these decen­he delegatedshouldprogramsof the operational 

it may be necessary to 
In large countricsoffices. * tralizei 

The shorterto the vi) ages.
evn closer

have a third level 
agencyto the governmentvill 1age

the line of contact. from the 
rog ram. 

i; for a ;tucce.;!;fu Itherechancebetteroffice, the 
of dece rtralizationexaitI)t.is5 cited d5t ; an

leptiblic
The Doninican 
with individual(.oI1(5into 6
i., divided.;miall countrywhere a 

rural witter supply 
,ich respn . ilile for the 

zone officeS; 


ntIiI'l villigItes
c" t ho s; uactivitie; 

Y ,.:t ,11) Ii shed throug the ORlI)s 
Vo I t h,;1 anI ',,iU1ipe r 

although
 
, .,d,c iltra ii tion pian

(d I ie,':).v1.lolpII.lt([(eqiona I 

nti I " ooOIn.I.VJIU111 I trl'ly
.i( ivit i,.l; i 'o.i i i at

ioS iSllitat 
i I y cndldtt0levli . Ill Cii,,tld,
t1AI,, O)loi, l:,i,.1-nIV It .in1 '1PU, , th,, t'A CO .II iII ii,11. 
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The problem now becomes how to 
decentralize maintaining
 

effective management.
 

We feel that one part of the answer is an adequate system
 

this equation is obviously the socio­design. The other part o'f 


If the
 
political field in wh.;h the system will operate. 


it must be based on a canny assess­to be effectual,
design is 


scene.
 
ment of social mobiles operating 

within the local 


a delicate distinction should 
be made
 

For many cooeitries 


between the concepts of a "bureaucracy 
of competencies",
 

and a "bureaucracy of statuses."
 

flow of 
for the former assumes a dynamic

1) Game-Plan 

tasking and supervision downward, 
met with a response
 

production.of task-oriented 

the latter defines a static set of 2) Game Plan for 


relationships.
hierarchicnl] 

to design the rules 
The deve lop)I[)-ent proble m then is how 

on the competencies 
which will permit the status-set to operate 

pattern.
 

Questions:
 

1) How will the aifferent levels 
communicate, liase, and
 

synchronize?
 

be the effective strategy for supervision?
2) .hat will 


In red i (Hnt
: 

reju i reti :tt li1 .-/ ttionCollpt-tent dceen 
' l itien, decisions,1 (nf what r,:IjJpon ii)

1) ('l,',0 cnattmlf,,! i 


1111(1d . I i(,n: .1,-4. h101 1 d .t whiv(,i Ifev .l.
 

tuff iciel t to cOpo
c hIn(t-'' ' it ,,ch l,,vl

2) Ofl;.1n:2i.?.t 2, 


llrd.en.
wi th 111 .rI t Ict i,,inI 
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3) Horizontal 	communication and integrating mechanisms
 

designed for each level.
 

4) Vertical communication pathways for instruction,
 

supervision, and materiel.
 

5) A supervisory system where rewards are based on
 

meeting required production.
 

A well trained, 	motivated staff with sufficient mobility
6) 


to carry out the assigned responsibilities.
and support 


To accurately assess production:
 

should be posited at outset;- Written goals 

at set points should document
 - Reviews and evaluations 


progress.
 

be generated through effectiveness at- Rewards should 


rural base-level .
 

N.B. 	 - AID',; continuing participat.Lon (disbursements, next 

should be contingent upon satisfactory counterpartphases, etc.) 


accomp Ii ;hiiu1ent.
 

Supl_ " Facilities2.3 Maintenance 	 of Water 

As-	 ha!; been mentioned in several places in the report and 

rural water supplyis commonly unlh r .tood, the s511cce'; of any 


a c nt. n in q maI n ten ance prociram
program d epe nd!; on (,a) 


with a st illq p elvent ltVi -111., i llt.'1,-n rt- ('mI])()It nt locally applied,
 

(b) 	 thv ca.ab,ility ()f r,.:e5rni i l ,djidlly to ibre.kdown; (c) 

l (d) sll adequate ;tockt local ..iplility to k1"iI ipanius; 

of j' part's 1t o, d tit s 'trate (l " lb ation;; (c) rlt le.ast on5 

work mny be carri ed out; indworkishop whore 	 routine ropiair 
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(f) the assurance of continual financing to guarantee the 
necessary
 

maintenance of pumping equipment and drilled wells.
 

Such a maintenance program is absolutely essential where
 

hand pumps are installed on drilled wells. The minute the
 

handpump breaks down and cannot be repaired immediately,
 

the villages are obliged to resort to some other source,
 

probably grossly contaminated, or often located several miles
 

from the village.
 

A maintenance system such as that detailed above is operated
 

by the Peace Corps and could be used as an example inin Chad 

setting up similar programs in other countries. Financing 

of the maintenance operations are included as part of the AID 

financed project for the life of the pro'ect plus leaving the 

project with fully equipped work shops, vehicles and spare parts 

for five years maintenance witli the continuation of the mainten­

ance prog ram qua ranteed by GOC Unless such a comprehenn;ive 

of ninall-bore drilled we-ll n withsystem can be 	 deve loped, the u,;e 


uld be the soon be
hand pump;s :; I not consideir,.d, for pumps will 

onoperat iwe and the capl)ital ine stirt -it will be wasted. 

Payment for Con tI of n a netn 

While' not a requii-r.ment for the in:-tallation of water 

dc.nirable tosupply facilitiv.; ien a (iven villaq , it would be 

,'(Xlt1 1 Oin.incin! fo- t hit- ct (i o perationostabli ih ;(wit- borin of' l 

and mainteonaince of the- lo,,tl I.,cility, evien if it be. (t.1y it
 

simplt |hand pultij. o'()Ie.y..11ple: A wuinimil in thlth y ch,izi-, coauld
 

if liv'ii'i

be ent.libl] lit,' ill c,'OR('(l.Ill('lr wit i het. Ihe I lhe vi , 

(e(*()Icllt be onlyto be collert,'d a1d held ill . vill,4,1 g 4 to ))(. ed 

for ii t,en iass 	 e ( t. h- pum lllld w4'11 . Whe-II t he .1('(0 IIh ia 



-39­

reached a sum sufficient to make any major repairs 
that might 

then the exce;s over that amount could be used 
be necessary, 

for other villaqe projects. a's the viliage rs miqht, atqree . 

true senls(i of owner'ilip of the 
This qive!s the villaler' a 

its ope ratiion and ma.intenance.
facility and re!;pon'ibility for 

water ,supply
An arrangement ,ihould be made with the local 

an adequate ,a1aryor development coUitt.ee for tihe payment of 

sulI)ly techn1ician (r)robab Iby a par t.timle 
for the coiiUnunity water 

W(u ld
has; takin t.he traiininq cour-.e Pameni tworker) who 

uttion 'uade by the village rs
be made from tht. xionthly co i 

their nupply facility.
for the operation and mai ntena'nce of water 

now in proqrets in 4 tow cotton-producln­*Some such pro(Ir-i" in 
;.1 -Chti, mbostly villgqoe where minpiondrioavjllaqlt Ill 

tireod a sit!ltatiniiq factor. 

http:coUitt.ee
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water supply
inasmuch as the objective of any community 

project isto provide the users with potable water 
which issafe
 

to use and free of disease carrying 
organisms and injurious
 

water quality control laboratories are 
necessary

chemicals, 
the wtr 

to check the chemical an acteriological qualityo 

i approved,possible source an 
.This. . --.hO.uld-bed.... 

inoperation and then wherever soon as the facility is placed 
such times the 

repairs are required to the facility. At all 

should be chlorinated.
facility 


Quality Control Laboratories
Development of Water 

has at least one laboratory for*making
Quite often the MPH 

project should considertests. Thechemical and bacteriological 
to carry out the necessary water

this laboratorystrengthening 
inthe required membrane
 

quality tests and by training someoneV 
4
 

7 ]7 ­

77 777filter techniques.
 
Control Laboratories
water QualityRegional 

in some countries it may be desirable to establish regional 

water quality control laboratories with adequate facilities, 

and trained technicians. A regional hospital
equipmente supplies 

space and some facilities. 
might provide the necessary 


Test Results
Use of Laboratory 
that the results of

should be developed to assureA system 
used to correct any continationarethe water quality tests 

in the water quality. Sometimes the tests are made as a 
noted 

routine practice but are not used to 
stimulate the required 

corrective actions. 



-41­

2.5 	 Training
 

Training Component
 

Each program should contain provision 
for a strong
 

training 	component for professionals, sub-professionals
 

for village level water supply
and technicians, as well as 


Training for
 
technicians, and community health workers. 


close as possible to the
 each 	element should be provided as 


area where the trainee is to work and should 
be specific
 

to the task he is to perform in the environment where he 
is
 

A definite need for task and performance oriented
 to work. 


Each training program should emphasize the
 training exists. 


health aspects of the work and should instill in each trainee
 

serve as a health educator
 the responsibility that he has to 


Supervision

in addition to his basic responsibilities. 


responsibilities should be clearly defined 
and training should
 

are assigned these responsibilities.

be provided for those who 

All too often idequate supervision from one level to the next 

lower level is; lax or non-existent and performance suffers 

accordingly. *
 

Trainin q for J)rofe:ssionals and Others 

be sentse ct.ed candidates shouldA few carefulIy 

tr a ininq in appropriateproe-n;i onalout-of-count-r y fIir 


wat(er resotrces

l tary ileqineero15l, planning,fie)ds such .1-i8 


proeIen l fetiI, pro
 
.
|nlaPa tv, Cht, I ,dill| r.1 t ion and 1an a(; mlor t of 	 in 

35-317, ".Stpervi tiory Mann(;oienet rffecti venoIpp
6J4Ufor t_( Chap. I ,pp. 



on for responsible positions at the national 
or operating
 

~@parati 


level. The sub-profession~als should be trained in
numbers
 

sufficient to most the needs of the proposed 
programs and the
 

The length of the training
same applies tolthe village work~ers. 


programs should be geared to the time necessary to 
impart to
 

th -- rina -- hworkIng capabilIities needed to carry out their 

specific assignments#, with field practice 
to strengthen the theory.
 

Shorter refresher courses should be given 
from time to time for
 

both professionals and sub professionals, also 
seminars and
 

work~shops. Provision should be included in the project to cover
 

the costs of these training elements.
 

2.5.1 	 Training Center
 

With the intensity of African governmental 
desire for rapid
 

there will be strong incentiviNs for using small­
modernization, 

bore drilled wells to provide water to rural 
populations. It is 

rational facility be developed to
there fore 	important that a 

for each
and maintenanlce men
train well-drillers, mechanics 

could be developed first for the acountry. Such facility 

training of the necessary personnel for that country and then 

for the training of personnel from other countries in 
expanded 

the region in case training facilities are not developed in each 

some theoretical training
country. Schooling should include 

on actual field experience
in the classroom# but with emphasis 

with the typos of equipment recommended in other sections of 

this report# working in the geological formations existing in 

formal didactic training
from which the trainees come.the areas 


to a minimm.
for worker levels should be held 
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task and performnce oriented,
 
Training should be basically 

for (I I jI nq/dr i 11 i rig
ioniI 1)rocjraij!.

and coupl ed with onqoinq I-ea t 

ill areas1w ciii r iti ow-ihl'
1'ic'1A wt~r1

Wells a,-~izupiI~ 

I iai vi 11 cije sj thus 
'11n Will V.CtI hiw lwtkIl Of! 

Where rotiu 11 1111 

!Il b1-u~ o-Irs
Illk P1Iqt t-ra I II IkIr~j 

cojt apould?htih~h zIh~t
I*.i ol.~~z~MCIi iel IC 

i ohk ~ttl Ia~10[1 01o.itink) Vti11 J-dutbe a~~1~~ 

t i tiVt 0i a.u i' .I I T iltaJ~ ,eOt4. '1~o 

t, ! I )it i 
s irvu It ar1eou I y . 

tO the 11.11 itol~1 .1 Il1 
t it v( Ili Of Ve") &C0"t 

traiiliii, 

,( ~1t to 
Ilik OtAUIin~~t10 C.t.16 '5w~t I-c tl 

. I 
­

4 

aJ ae (11dhI 
\)t ~hter till 1 a!, 

to 4tehivte Ve" 

t 0 
C 
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t o 6 c I. t It ­.~vi~i1.4A1,.r qed'j E c-
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The TDS will train the workers who are needed at all levels 

for water supply and sanitation programs including 
top level, 

administrators and plannersl high level technicians who can 

handle and maintain the equipment used in carrying out the 

program plus that installed as part of the programl 
middle level 

Vtechnicians 
required for handling various aspects of water supply 

construction including well drilling, well 
digginl comuuwity 

V 

-

residents required to operate and maintain community 
systems; 

also teachers to train and comunicate with 
their follow country­

men the knowledge and skills necessary to construct# 
operate and 

maintain their own systems. The training will be basically task 

and performance oriented at the worker levels coupled with ongoing 

operational programs. 

Training and assistance w~ll be given in applying the various 

available appropriate technologies listed belows 

a. For sanitary dug wells including design* 
construction# 

developments operation and maintenance* 

-~-

b. 

c.. 

d. 

For simple drilled wells 
(1)auger
(2) simple cable-tool 

For design, construction, operation * and maintenance 
of alternate system 
(1)cisterns 
(2) infiltration galleries 
(3)simp~le pumping systems 
(4) sprngs
(5) river-bed storage systems 
(6) hand pumps
(7) hydraulic ras 

for partially or fully automated cable-tool drilling 

equipment. 

a. for rotary drilling equipment 

f. for other appropriate technologies 
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the simplest
be constructed in many ways,
pit privies may 

platform
or 8 feet deep, with a 

being& hole dug in the ground 6 


squatsththeuser may 
with an opening built ovrthe hole 


4eposit his urine and feces through the
 
the opening andw-.over 

constructed of wood# 
The platform may be

into the pit.opening -----­

but preferably. 
8 to 10---­slab costs aboutA concretettacked by termites.a 


can be made by the house-----
reinforcinlg and 
dollars with wire mesh 

by EHi/ 
a or can be manufactured 

holder with gidanlce of CHW* 
Thehole can
 

MPH in strategic locations throughout 
the country. 


-

be dug by the householder 
who can also build the protective
 

simple Pit latrine requires
Hence a 

shelter from local materials. 


very little input from outside 
the village (cement and reinforcing
 

-~ 

steel), with all labor and 
local material being furnished 

by the-


W 


householder and with the 
guidance of a commuunity health 

worker,
 

or development team member.
 
-a -continuinlg 

major input from outside the village is 
-The 

villagers understand­-the 


health education program# 
first to help 


excreta, relating 
the need for sanitary disposition of human 

and beliefs* and then continuing emphasis 
this to local customs 

Unless the
 
on the proper use and maintenance 

of the latrinle$* 

-focus 


latrine is properly used and cared for# 
itcan become a-


to improveprotective'facilitYinstead of a 

-disease
for spreading 


environmental sanitation*
 

-

*Camunity Health-Worker 
­0 
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Slabs
 
Plant for Manufacture of Concrete 

Privy 


are manufactured by
concrete slabs 
In some countries the 


plants located strategically 
throughout


of Eul/MP11 inemployees 
concrete slabs.
 

ease of distribution of the 
the country for 

a regional plant a better 

With proper supervision 
and control at 


is possible to carry 
out the program of
 

slab is assured and it 


rapidly than when 
the concrete slabs 

are
 

latrine installations 
more 


A full time project 
or 	program manager
 

made by the beneficiaries. 

program.
a successful
to have 


is absolutely necessary 


Public LiAtrineIC 

in some countries,ha e been tried 
Although coiwiunity latrines 


public

of shower, laundry, latrine, and 

an elementinstalle(d ai; 
lack ofbecau!;C' ofgeneral ly failed 

faucet comp lex they have 

a publ ic 
lC( al I have' OOll )o coml It 

111'_illttIl lconAt illlIOU m'.aproper, 
for which

l the hy tie'nic service.s 
ol i -,ii hii

nuisance' iot;., 
onlyI. lurn i shed 

they wert d.:iqtned. Ptubliic fac ilitice; !Jhould 

for 
aind hopitals; r.:;poniii ility

;(.hool;for ptubli, mkets, 


and enforced.

l d be as, igned 

, 1htiV 
kee!i) (i tiht c.! an 

compound as 
ly rii-mn!:; lv,. t oge ther in iide one 	 is 

Where f:m 
possible 

) l jog upper Voltta , it il 	 tC 
ardf ('had , 

5( rmel .lt-the ca!; ll n 

use. 
-.- vi.-al op rningl!s for commlial 

:.51 ,' 1,'it iiie williintitkall1 

' - al 
.1 hiIl (Mlt.)1**.l,,pil'"I!l"l 111% .,

1O(l tIIg' .t latI!1 , 

~ ' Ol I+?lili 	 t Will h 1 thill 

l ill r o. il o(rctin 
C0 hejillt : t q.. . ;tiez p1,+ Ii,.,:ti 	 et" )iuV w 

Of-of r(i -ont 
' l11','lt! .lt l~ ~tt, , l (,V .I . 
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rings slightly smaller in diameter 
than the diameter of the
 

In Togo this installation is being 
used for schools,
 

privy pit. 


but not for individual homes.
 

Ground Water Areas
Latrines in High 

Where the groundwater table rises 
close to the ground surface 

during the rainy season, it is possible to raise the latrine 

above general ground level and use 
a water tight holding tank 

This is an expensive 
which must be pumped out when it gets 	full. 


some of the urban areas
 
but effective method of being used 

in 


* Bucket privies with frequent 
of the Maritime Region of Toc;o.* 


same urban area of Togo,
are also used in the
emptying services 

As far
in parts of Asia.

the bucket privies usedsimilar to 


used for fertilizer
 
as is known the collected inaterial is not 


water course or field.
 
but is dumped in a convenient 

raised 
Alte :nativ- y, a type of hucket privy could be built and 

the ground becometi sodden during the 
above ground in areas where 

rains.
 

Daqari Houses in Southwent
%'In tovcral .j;he~liti'i nrt'! (exainpl"n: 

houflon.multi-lovaltern To(jo) people build
Volta, and lNort h-en 

ectt, vreotilld be ndapted.
Local forriti of f rchit 

L1 10e LilaIo.i al Area. Attaontnr( if t tlitcnLtt. f,1 tj
t**Trhitt wto |liu)? i t. to , i' 	

the bwckot, privy, or A comipottinq 
More isupport ilb1nytt¢,mti wotil1d bho 	 vo rts i . 

b ,V 1o ,d ill A watti-tight
toilet which wou-( htyv' to 
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Health Education
 

Every water supply and 
sanitation program should 

be accompanied
 

a sporadic
 

by a continuous health 
education program rather 

than by 


The responsibility for 
the health
 

health education campaign. 


education program should 
be assigned to the Health 

Education Depart­

ment of the Ministry of 
Health with the authorization 

to work with,
 

stimulate and coordinate 
the health education component 

of all
 

a village. The
 

development activitie-s 
which might be underway 

in 


program should be directed 
to school children and 

parents with
 

plus food sanitation. 
and family hygieneindividualemphasis on 

a C1IW and Social Development
be taken of 

Fullest advataqe should 
to the villagers.

of health educationall a.;peCt.to carryteam 

ro rams;

lHc lth EducationforFinancinu 
to financein the project an 

Provi';ion :;hould be imade 

the life of Lhe 
t0roqram throughout

hekal th (ducat ionadequate 
dis;posaland excreta 

owh water ;Uppl y 
to a: :ilre thatproject 

nde r:;tood, properly used 
pre v idt-d 1,y tht, project are 

faciliti,'; 
health oriented 

be madre in other;houldProvi:;ionand maint..a inted. 


; ehi
eftort.re nforce
projC-ct: to 
the drawing board 

are lar(l1y atpr0 ,ram;In Ch'ad iaIlt h 
the
 

ti.w en not to teach health 
in 


ha; l) eenbut. ,IdecisionStage,, 


schooI:..
 
through
 

rn .hould;,iqne therefore plan to work 
Proj,'ct de 

clin iC:; ad (M1IIC ,.eVt(rl,
(All) Projct),

Villaqv l|tIalth workefr: 
ed in| attta chment 

I 1i'ext ,1:; io r.n. r:1 a4: ;II . 
l, '111d .ii'lic.anti i.oe i 

'!d ini; !;. proI)op 
. * or olI dt-v4l ojmp llt t v l 

I, ,pd * 4 illid 

,d yd.,it (,(: ,,1 ut. 
..O C ,il 
r I11, Iioc* 4o*.

Chapt 
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Motivation and Participation
 
2.7 Community Level 


a clean water and sanitation
 
The ultimate goal of 


life-quality by improving 
health.
 

to ameliorate
program is 


the community base-level 
will you bring people
 

But how, at 


change their patterns 
of living in order to improve
 

to 


health and life quality?
 

Motivation
 

The following thiflgs can 
trigger a community to
 

develop and maintain new 
ways:
 

1) A ErOssiL1umet need 
which they themselves 

feel.
 

2) Understanlinq! of a new 
idea, tool, process;
 

both applicable
the sense that it is and 

and 
own problem.to theiravailable 

everythingin sensihli with 
A way to sce -it fittinlq ertownd about the practical3) and tunthey already 

world.
 

Cons traint s 

Many qroups, however, operate 
within a relatively 

t For them, the system for 
u a universe.percep 

atnd 
closed 

inte Irated' col,lOte,,

th, worl ! id; I;()
understAidino 

w 11.,t 'e II.,tuI+vlent, 'iS"tO Out­
may(hiit; th,,t
self-re.inoci 

t i.0.1
tl the ietotp:

t h(P!'1 qtilnot., f(orsiderj.- will 

I t i (I t . ide their 
' \ t 14. nee't'd.

1
+ to l:oeetl 1h. I:tnki 


t .framne ()Il W .Z ' iL 
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*€dti
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",'+Ii
 
b~y thlit., -Ind< 
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Change-Process
 

"Every change in men's lives is prefigured by a 
change
 

in their i -as."*
 

What really generates change is conflict between
 

In Emerson's words,
ideas and behaviors. 


- it is the
always identical
"The history of reform is 


comparison of the idea with the 
fact."
 

ideas be changed to 
It is necessary, therefore, that 

is whysurroundinq facts. This 
contrast possibili ties with 

aboutwith informationmust surround people
health-education 

lead to healthbelhtviorand water-usewhat kinds of sani tary 


iniy sectors
ideats, reinforced from as 
or diseila;e. Such 

of ,a local world-view.becolmle part
as pos:;i1)1 e , will need to 


th. pass i no Grands In'dem ie team
 
A sporadic l.ct lre from 


chanqe the idea,-.et.
 will not 

petwei) If(.1I th--l~ducati1n and St;anitary Excret
 
iClationsh iT) 

1 se, they
Ict ivity, over"y tool 1 Ot 

Around .v.*ry 
.o 

uSe., 1ad irelationit:; pl.ace-,
a we.b ()I ide.a: that ,qiv, it 

weave 


Vcsr 11tW pr.tit: 5 k,ki h ildillo 1 t rimt's,
 
to oth'i 


;e!WM to inntilll
 
2 ',w.ll it will bve Oe 

or icii Ota I :1 

,i l,,!Ide-1-neot. , ..
t equ. i: it,.Io.cil it;y
not only the-


d nI ! 4-vel
II , pel ii' i 
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t t e! III,t()
It i 

lo I I., d.i.Ov j 

http:idea,-.et


53
 

2. Since facilities for clean latrines don't currently
 

a private bush, and nature to 
efface the evidence, are
 

exist, A "latrine
living quarters.
"dirtying" the
preferrable to 

jstit hasn't been produced.

techn loqy" 

s ick lw-" altl health offer 
3. Where idteali ttboult 

" t - d;01e1t5 and MiSforttlne, there ia 
or soci i caOnn rmoral 


to p1 otect health. 
to build 1,ttrine-no incentive 

isltilli tatsOilleflt~il 101 ! ro ral 
WIIi''heref b te if -1 
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assistance of a representative from the 
regional office
 

Village participation can play a major 
role in the
 

those being installed
 
a hand dug well such as
manufacture of 


Usually labor and local materials
 in many parts of West Africa. 


Sometimes the villagers provide
 are supplied by the village. 


lodging and meals for the mason, supervisor and/or skilled
 

woriv3men furnished by the regional office to assist with the
 

Upper Volta the villagers dig the open 
well
 

project. in 

then assisted 
to the water level or solid rock, are in 

down 

by a brigade from the national office supplied 
deepening the well 

'
 nt and expertise to deepen the well.
 
with the necessary equilwm
 

very little local participaition is 
On the other hand, 


drilledl well.

in thu installhItion (U! ainvolved 

stop as) soon as 
Comoun ity partic ipation should not. 

should orianizecommunity
the faciI i ty i!; i:II;t,! l lIed.Th4 


te i ty, even for
 
a n fltt.llnaC of facii 

for the o+t+'t ,id fmi 


o!ur.iit(r :;houl d bo
 
a :irple h.nd pturip inst'.li t ion. An 

for the 
,d .indI t I a i1ed. AI rf11(qe-vioi- !; !1ihotl d be tde 

tic lect 

t () pay the operator,cash Itindt;! tSiffi- 'ntt.() W(1u 


ie, !aCility"
 

villl i<r 


th;
and u,r th,- (uI! Z li ta i I18l l 

by the C1IW and 
.P, Irt'vi l r.; nhimuln 1 't(o) 1 Wd tit) 

Im ',CO .J%1UJ)I " u ,*litV I I I ItteaI ("P2.l 

i t I whi ch I Iwtill dvloPli mOflt
1hi ,1,;n" lt2Or'Iiln iit , tU t 

i @e Chi-. ! : . '.1. . ;Iid hnl,+ l'ot |al~rt~lra) | , :, 
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an the branch water board# can reach the community
of
*ficespsuch 


thie villagers can approach the governmental.and through which 
Such acommiittee may, ~ 

agency for assistance and guidance. 


be a comumunity developmnt committee with special sections 

a set up specificallyfrhealth programs, or committee 

water supply or excreta disposal program.
for carrying out a 

in through this type of committe that community participationIt 

stimulated and organized, Such a cmitte might beis 
or work with a local cooperative.established within, 

The committee should be legalized so that it can sign 

a contract for village participationj collect fundsg arrange­

befor local material and labor for a specific projecti 

for the operation and maintenance of the facilityresponsible 
-installed# collecting and holding funds forwhen it is 


the cost of operation and maintenance of the sj tm.
 

The regional office should maintain closi. and regular 

contact with local committees. It should be available at
 

all times to provide technical assistance and guidelines as
 

well as financial assistance at times when problems arie 

beyond the capability of the village committee members.
 

The local omitteo should be supplied with a year's
 

supply of the basic spare parts for whatever hand pump is 

installed, the spare parts to be replaced by the local
 

as they are used* A central warehouse for spare

-afmttee 

large and small should be maintained at the regionalparts, both 

level. 
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fodrmaro
athe anad pthe 

a village health comittee for
Togot in theory* has 

this is not always a 
ever village. inoperative terms 


involve the village

representative organization# but may 

and perhaps
hoadn, the school teacher where there is one, 


the dispensry nurse whore there is a dispensary. In some
 

-after referred to as La
 
areas an important older wmn 

(female chief) way participate* and is considered 

it, Mrton#Macki

Elva 


Sc S 4* 
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Often the
 
as the representative of distaff 

interests. 


name only, and the task will be to
 committees exist in 

effective development.foster their 

of this sort exists in 
Only sporadic orqaniZation 


areas,

and cotton cash-crop producinq

CHAD. In rice 

In some instancesformed. 
marketinqo cooporti.xtivets haVe offten been 

promote health-ef forts. Such 
these ;e.rve 'A.; the nuclei to 


a coI1mUnity
th L rchi e )f
!htyputj l Il0t'' i l ti qroup i. 

found in villalqes where 
, im:ila.r of fort tre 

medicilt-cle;t. 


] in hcalth, clean­
toe&t int ort.ttr' inl l1 lice tilmi ss-i o 

IMno t tional levelhoweVieITher- i!;
well;; tind :Il11t lt i. 

t. t,,nt ju(n work. 
l ct UI" I -( ) Ilit -ati fr t tt 


l it. le , i.e. 4-11
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be at ShOrt at' 
the CHIW and should 

to be ca~rried out by 

ies seminarsr,41retiieroulit fltequtaetrinorc~dPoss~ible * 

LtIII. :~~t1w 
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j K 
programs, such as the installation of awell and 

>'specific 

eurd
ofltie.We
intllto
hadpump# or th 

a mason# or a plumber or a work forem-an can be,provided 

a program* AssistanceS 
to assist 	the villages incarrying out ,* 

health'education matteirs
in organliing the community and on 

could be provided by
(two important functions of the CHll) 

*Resources and training development teams. 

Health Educationl work of the CHW would be supplemented 

by seminars organized for the villagers on a regional 

These efforts might be strengthened through radio
basis. 

broadcasts at specified hours supported by the ClaW with 

Provision should be made
charts and illustrative material, 

programsicorrelated social motivation and development 

the CHlls and4 
to finance these activities. The financing of 

22 2.. 

a correlated AID project#the training should be part of 


such, as is planned in Chad.
 

2.3 	 aying for Water at comunity Level* 

Moast rural African communities are characterized by: 

1) A lack# or severe limitation of resourceS g and 

and hampered participation2) imiteds interaittoflto 
in the wider cash ecnomy. They wil therefore, 
be severely constrained i their ability to pay for 
any services which fall within the modern sector 

Another set of-Where cash-paymont Is required.,
could seek to foster -indevelopment roles which AID 

asslitd oomulity will therefore be that ofan -

artisans anid small -entrepreneurs 
and traders. 

It is expressly signalled that project designers 
alp Woman 	in these areas# because waon's­to-look--- nov used to,pittances 	often p oide the money 

111, p,44).(See Togo 	 report# Attachmentpurchase water 

> ~ 15;; ap. Ip1 

http:ofltie.We


Inmany African locales# the 
women are responsible for
 

A husband often will provide
 
providing food and water: 


supplies of staple grain, and 
perhaps meat# but everything
 

even where there in
 -
else isprovided by the woman.* 

Yet 

n, icran lmns-ihnte. 
access to the cash-economy# 

They are likely to be 
communlity will have this access. 

landowners (most usually male), other men with crops or 

sell, perhaps nobles in class/calt6 
societies. or 

goods to 
Women
 

elders who most often detain the group's 
capital. 

will only have what they can 
cull from their own small 

commerce, or from sale of 
produce from the small private
 

gardens they work# after 
doing their stint in the husband's
 

model vroiect
Chapter 11, outlines a 
cash-crop field. 

wails project to
 

which might be developed in-tandem 
with a 


help established competence 
at village base-level to 

pay
 

Needless to say,
 
the costs of water and healthhservices. 


this approach need not be 
limiited to women, but should 

not
 

overlook their needs and potential.
 

The research required to adequately 
base and design
 

this type of program (chap. IIP) could# for 

example# in Volta# be housed within the M51I 
P~ntarch team' 

ORD. An economic anthropologist#
in the Easternaalready at work 

the team to survey
could be added to 

or rural economist 

skills# andI productioni of
 

the traditional trade sector, 


eta.
trade-items 
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Data generated could be utilized 
by ORD's Bureau for
 

Economic Analysis and Planning, 
which should correlate with
 

Social DevelopmePt Teams anJ 
Villagers to define Village
 

options, and design specific 
plans and goals.
 

Such a plan would dovetail 
with recommendations proposed
 

in the recent ORD Evaluation.
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2.9 	Alternative Implementation Agencies
 

(PCVs)

Cooperation of Poace Corps Volunteers 


Peace Corps Volunteers (PCVs) participate in rural
 

water supply and sanitation activities 
to a greater or lesser
 

extent in the thiee countries covered by the 
study. They
 

were most actively involved in a programmed basis in Chad
 

actually carrying out the rural wctter
 where they were 


supply programs being financed by AID 
throuqh both FDAR and 

(See Chad report for details of the PC involvement).
SERAIIRY 


Their participation started with 
doing the work while training
 

the work under the supervision
Chadians who later carried on 

includes not only the drilling and 
of the PCVs. The program 

(includinq the manufacture 
installinq of well:; and hand pumps 

of tile pump) but also the 
componentsof the above-qround 

of the rimmPs and well s installed a', part of the 
maintenance 

incI uded for both the well
 
program. Matintenance shop., are 


W.1re­for the well installations.

drilling e(uipment and 

!itocked with spare part-; sufficient to ma iintaill 
houses are 


a fter tlhe procirams arefive yrar:;the pump.,; atnd w ll s for 

raill hat; bveen deve loped and is 
completed. A mainti1t'' )ro(I

I)' Chadian maintenanCe b ri.(I, No 
beinq clr? itd out 

r' 	 .
work is. d(k)[14 I)-,- t li viil(;te I he' eIlve

niainteilvlnct 
of I ,in q extended 

UqI. iTh' prve2. t pimp i,; in thlte pi oce t 

to
(() iti guatirtilt o' int; 
iV," y,,ti *; 4 sid t ht

for nAlnt h' 

itl the pro(Jrattn aro 
ititotLne ptro(ti' I ater 

Cont Int|t, t.he, ma 


complotod.
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PCV Participation in AID/Chad Rural Water Supply Program
 

It is suggested that the possibility of using a similar 

modus operandi in other countries in West Africa be explored 

with Peace Corps/Washington and, if agreeable to PC/Washington, 

AID/Washington and USAIDs, be considered as a method for 

strengthening manpower and carrying out rural water supply 

and sanitation programs in those countries, it being understood 

that AID would finance all costs beyonc usual PC obligations. 

The on-going rural water supply program in Chad could 

be used as an in-service training ground for PCVs being 

assiqn,:d to similar proqram; in other countries. 

Implementla ti ol of Prog1ram'; throuqh Contract Arrangement 

An alternative to us;inq the PC modus operandi discussed 

above i s the sy:;tem be inl f inincod by CIDA on the Chana 

Upper ,egion Water Supply Proj ct , headqurteored in 

B1lgatailiqi, Ghinlla. Thi; proj.ct i.; being carried out by 

W.I . Ili-rdrop 'and As;';ociates:;, IA. of Winnope q, Manitoba, 

Canadai throuoh a contract. with t.h,. (tJIS1';. I nvi tat. ion for 

bid wore i,-.U(t ,in(] tlt. W.10. V,,rdrop and As-;ocia tes presented 

the ac'(f.I(tll, bid. The. contrct include.; the drilling of 

2,500 wells.-, install ation of hand puiips,' pri u theo i and 

Contrt'UCt i (Jl (dt Sth, urll .,:t(1115, ndmi il le Ides. lit enanCO 

Of Pluvi!; 111d W1.l ..' , J , '1a :It rng t rlil I c ('(Jpolivlt to prv­

par,. han11 ale!, to ,,ll'y oi th., pl'g(11tre .ilt',t r th. collt ,aCt 

it] complf,, .,. 

Artitfielnal |': ('l|od t Ion 

fliqttol 13, 14, ind 15 of thin Chaptor dinctuon tho 
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possibility of developing and strengthening an artisan­

entrepreneur level in the private sector which might be
 

integrated into water-production-planning. Such a small
 

business approach to wells-production could operate in
 

complement with large high-capital contractors, or
 

equally with governmental efforts. The former would develop
 

water-resources which could be produced through simple 

The latter wouldmechanical or labor-intensive means. 

necessitate aapproach projects where geologic factors 

machinery -intensive technoloqy. 

Private Voluntary Organizations, National and International 

Aqencies 

Other agencies involved in water production are speci­

fically discus,;,ed in individual country revorts, to which the 

,t- private voluntary orq­
reader is rt erre..* Among thi; r 

)5oup!,IIJB ), tJNI)11, and var iou.; nlationalanizatio ;-, ri 1iious ( i 

a el,leS.. An leinelita] funCtion of an
developlent ass i 5t.tIIC' 


,.stab li h cherence and
adequate. Vat,.r H .in would be. to 

coordilkatioli Of mullIi.-donor ffo:t.;.* 

Phnn ing
 

A major watvr proqrnm thould unfold in noveral phauon.
 

Phalle I would i nvyAlVe, four 111Oor activitie-n, at leant
 

lomo of which wuld I)(.I h tindl(d thrmull ilu) illiary ()I co: ,.lated 

otie t hi ot,,I) **;at-d e i-iI ( 4n ofo th='* dlonori.project-t;, ,to-,i in t#, 

*CIIAID: At t*'i:hinnt I, pale *lU6, I I. 1 1i
 
2,,llen
VOILTA: At i chnoit II, ' , (' 1. 1
 

TOG(O: A! t-ah:n'euu t i,I,1. jtaui,, '., I, 6
 

* m.i (hapt¢er II, *:eo. 4.1 ti d 'i- ,twpiont pa rqrph 
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7.10 Application of Basic Concepts in Developing Country Programs 

While the above basic concepts are all considered essential 

for the deolopment of a successful rural water supply and 

sanitat n proIram, it may be nece..sary to modify some of them 

in view of circumstances in a particular country, or even leave 

out some of the considerations during the first phases of a 

particular program. 
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3. General Recommendations
 

3.1 	 Decision/Action Levels
 

To protiote self help and local level autonomy 

and for best coordination of efforts, we recommend the 

following dirtribution of de:cision and action responsibility 

be built into water-systems desiqn'c.
 

3.1.1 	 At the Villaq, . Level 

a) First decision:s should be made about what 

the comimu nity nteedn and is prepared to do. 

b) Ba Se lteve1 ,0cial dat a VILISt be .tcqLiired.A 

iurvey(,, vxp)lura-C) ltydro-q(-)Ie )qic 	 Ii (idinq 

tio - drillii1, 11td!; to) be -oe ,!U 'ttd. 

Method.; t) r c i.et ,I ortr 41re)lf,.Iit, y 

ditic :,-d c.hC.ChinlI, .2.. 

and fo1c 1 jI ct len:.. C.I'. also Chap IWwl ,1 

p. 5.2 .?tI I(A lewin,, ;,id Chap I, pqn. 33 & 34. 

3.1.2 	 At ta, i -v,,] 

a) A t (2n, - , - and:!')iI'1a,,in;-PUlZr:e l 

:t,.ttt 	 C,'t t*,)Offict . (I( .. Len .in..1(1 be abl,. 

to 1)lui1 .11 Lid tit tc, 1,(Ae .11 'ial a-im >.,cl, C 

r titearch. Ili r::.at loll andI (da t l eW:,w1:c; ! ,r 

area
reitioart-c ilui:it t-n h, initj..lt*d te)plan 

W it (*I' -d .t,.lI tt-tit a(t iv I y. 

b) Plan-n vl()i tilieJ(e l| Ittht11i Ve 

Te'hul I,' ,l :'ul.lly f'l i,:i. tIe h put Into 

10! ccit r4)lPt'Otdtltt I :. 'Ihi IIdnhrs:hi 

tochnival In.llpo wtei, iftj)l IM111,-.el, i1O , illid nupplyo
 

http:IM111,-.el
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should then be able to direct: 

1.comunity health and sanitation~efortn.; and"-education 

latter should be broadly envisaged to include moreI than 
cash-cropping efforts. (See discussion inChapter 110 pgs* :2~ 

57 through 63.
 

*. These plans could be carried out variously through social
 

developmen~t teams, or extension workers (polyvalent) working *. 

in cooperation with villagers. For discussion see Chapter Ile 

pg. 54and folowng
 
An Integrated Plannina Committee should
 

sit regularly to coordinate and synchronixe activities of
 

these three offices.
 

3.1.3 	 At the National Level 

Three maJor~activities should be conducted. 

These are:
 

a) overall future planning. This would involve
 

policy decisions allocating resources to 

meet competing water needs for hua 

consumption, ltiveatocko and agriculture. 

Donor efforts should be allocated and 

coordinated, A documentation center should 

establish 	and maintain ountry-wide records, 

(For disoussione. Chater UO pg$* 52&, 

and Chap* 	Itpg. 721 fissearohi Ho0w to Viet 

. .. a "tailor-mads plan. 
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b) Manpower training must be organized and
 

(Discussion
admini't.red from thi level. 

is in Chapter I, p.3, and p.42 through 47 

and Chapter 11, .;c. 4.2.1. 

C) Supply and logistic plonninq and procurement 

are natio~n.i level preoccupations. (Discus­

sions is in Ch.ipter:1 II,s.4.1.2and Chapter IV, 

s. 	 2.0 - 4.0. 

water­d) Provision; s.ould be mad, in these 

scarce 2aht. Iian countrie!, for National 

water -hoard planners to depend iadmini stra­

ti',ely 1rtmn t he ,qovrnit1t1ett It vel 

This would qeI a;ii re.purt I ii I iai sn with 

the Intermini:sterial cabinet or itts 

secretar iat. 

3.2 	 Phasing 

A major water program should unfold in several phases. 

Phase I 

IeastPhase I would involve four mr jor activit iet, at 

which wf, iId b,, honille-d thro;ivit auxillinry or Correlatedmeo of 

projectti, al,: ,,vn,ew.i thr(lit, h i ,,,rattd eff orts of various 

donort,. 
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1) 	 iianpowetr TraininSg 

a) rormation of professional and management people 
to staff Water Board and its Documentation Center.*d ~ 

b) Establish Water-Technician Training Institute, 

c) 	 Develop program for, and begin to train Social 
Development Teams. (See Chap. 2,Sec* 492.2). 

2) 	 Infrastructure Creation 

Plan and begin to develop core administrative 

structurest i.e., Water Board# Documentation Centert 

Logistics and maintenance. 

3) esarch. How to-got a-oa "tailor-madepln 

The "Documentation Center" would be net up to function 

as an operations-integration and planning focus of comumuni­

cation and integration as well as a records-keeping center. 
It should be decentralized: a) at the national level it should 

provide a "memory function." b) At regional level the 

Doc-center would initiate and supervise research. It 

would later synthesize data acquired to produce the neces­

sary individualized planning to meet local needs of the 

area served. 

Research efforts would involve: 1) area hydro-geologic 

exploration, including drilling of test-wells. 

2) Population Survey *This could be handled by 

an anthropologist working with a local counter-part/ 

interpreter* Usefully, the counterpart could be an 

anthropology or sociology student wh~o could be trained 



thus on-the-job. Optionally, the survey could be~
 

generated as the initial efforts of the Social Dev~ilop­

ment teams, who would help villagers to establish their ;
 

---own---suvy-i --n this 7caseT questionnaires- and-Socia ----

Deeomettams solbesupervised by a competent 

social-scientist operating in and from the regional 

Doc.-Center., This survey could generate much base-line
 
data.
 

3) Regional And local micro-economic analysis,
 

(Sea Chap, 2#Sec. 4,2.3 - 4.3.)
 

Efforts at this stage should deal with rehabilitation
 

of existing wells, and providing dug# capped wells.
 

Where drilled small-bore wells programs are already 
 -

in hand (x.: CHAD)# they aci uld coordinate closely 

with manpower trainS ng efforts to insure maintenance
 

capacity. They should after only wells with simplest
 

forms of hand or foot pump at this stage.
 

Phase 11 

Phase 11 should see the full development of the Water 

Plant and full operational status of the infrastructure 

shadowed-out in Phase 1. InPhase Ile the apparatus should 

exist to replicate, using the locally individualized planning 

methods developed in Phase 1. 
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1) AID has beu a prjc to trai vilag 
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chate 2# Sao 4# an Chate 1# Seto 3. hi 
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worert wokrapoolhse ugs ha neemn f 
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4) AID might plan to enlarge upon the Peace 

Corps Training efforts for yell drilling technicians, as these 

are proving siuccesfi to (late. Perha additionalquite l htp 

training could bt offtrt.d tht-t, tt-chli.icianiis in a brief 

01 po)10 to 

region.l traininq ccnitcr (a ; p rol)o';,dth1I ;sd oin Trogo's± CIFER.) 

CAVIAT': Tht'rt- havt b-cin probl c:li with re-qionla1 train ilnq in 

other techilical cat equrie , where. particilpat. ill(; Co~liltrixe! 

have f atiled tA I,, ' tl, ir :;h,',1e of cO ;t!;. Co. t. an( , ,ymi nt 

feasibility !!howt ldt- caretl ully ,xllilw..d l l()re, choo)si lq a 

regional t rainini- ()1t ion. 

1J) All) coild pro|)wne, to h ,1p Chad ,t-velop 

p ilcq 

adjunct cotmse ; or eC J W0 COuLN bet '.Olt a 

tile illtHrI d ,,in comiponwint of a pros pective 

Water board. 

Thiti would re.an buildinq the "Documentation 

Center" core of hydro-qe,(loqic Imrin :oct141 i llforrlat. ion, ;ml 

tle N.Ational and leqiona1 o)l . to 'tii ?tthi 11it)I: intio 

for wem.vin p , .be e, z,-I. 7 :alqet t hat r e, arch 

SCIeW l llvd t., lit* 1 ;I, ani ,l piat t (. ! 'a(oItJ1­

Chctd~l| .ihi ~I)Uhilt .iit| ' pjll ,at lIJw) . t'm°I dWl~ .P lq. Thl ". lti 

';.r I I ., iiw t " t s( Iit biClOt .1,) 1 ,: I l I 1. 0 if i1 1,' t l I,ldI 

pl(:e J| tjl'l , t, ( il wJil (it to rlel4thule. 1t 1tii 

l1 iHI icJ ,' 0 t t I HI tl-l W43 0 00ll!1Cql prf{- 12)1,, t It V~h,} di !l!!i 
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3.3.2 Uppe Volta4 ~ 4(4(4 

In the( ORD stu r Volta44 hasestblihe
 

~44~4the4-44 admnitraiv intiuton to' permit ratona Rural 
 -4 

24eopt an she has the bas for aatsfctr
 

central4' W44r-Bar in th44Rsric. Frhr
 

ZButhe ttru abshe 

liitesourcet andsshe h l fltebsefot ah sentibaetormw 

cometesd dnvenor Sindcaethrnofer aondr aeacyeaof 

eroiting wells# andrheste concte seffrved 

- -. ~-- - R Volta excestyporhasn 

SIol tote 


SVola hasattratd asstaero aut leas welneed isto 

natol an nst lp provolcnsutie surelyrolod-or-piae he 

-44-4And wa egls forrthe3 ajof nserved.4heailagehasyet 

conl 

parsits boud#Volt nd ciiesdtor unhreland isho­

poiding wielperha Uysenerscnetatedsefot 

parasite and,sanittinctielps nodt underande hw ivs
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1) USAID might wish to help Upper Volta
 

prepare to take the next step.
 

At this stage, many open, dug wells exist.
 

Since, however, they only penetrate to lesser acquifers,
 

yields are often limited, and many wells go dry yearly.
 

It is frequently necessary to deepen existing wells.
 

There are, however, in a number of Volta's
 

regions* Aith excellent water producing Strata (Sandstones
 

and cavenous limestones) which can be penetrated to a depth
 

of about 150 to 200 meters. Tube wells and power pumps are
 

required as hand pumps will generally lift water to only
 

about 40 meters; the Vergnet pump raising water from about
 

a 64 m. depth.
 

Deep tube wells of this category require:
 

a) Skilled technicians to construct and
 

maintain them.
 

b) Adequate machinery (which must be main­

tained) to drill them;
 

c) A reliable power source to fuel tYem;
 

d) A sufficient management organization to
 

plan and control them; and
 

e) An effective logistical system to supply
 

repair parts in a timely fashion.
 

All of this is in short supply in Volta.
 

*9ee attachment II, pgs. 11-16.
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But if Volta could develop a scientifically
 

distributed grid of generous deep-wells - perhaps powered
 

by solar energy - she should be able to withstand bad years
 

without disaster.
 

2) In Volta, AID should give serious thought
 

to real infra-structure development, perhaps leaving
 

major production of wells themselves to other donors in the
 

field.
 

Peace Corps might be funded to continue
 

a program of deepening existing wells, perhaps to dig a
 

certain increment of new ones yearly. The major thrust of
 

AID intervention, however, could usefully lie in the
 

direction of:
 

a) training water technologists and well
 

technicians (i.e. Training Institute);
 

b) outfitting and developing the logistical
 

and maintenance service (i.e. HAER has
 

only 2 well-and-pump maintenance teams for
 

the whole country.);
 

c) training of villages in water-systems
 

management sample goals--every locale with 

a han-putnp maintenance inkn. 

d) perhaps clevel]oping an arLisanal/privato 

sector wat.ur-n.up)py competence.* 

T956- .apte-r 7, "ptl~ns" - pqii. 13i and 1.4. 

http:wat.ur-n.up


3) AID could help research and develop
 

alternative systems, such as:
 

a) gravity water supply for feasible areas
 

like Southwestern Volta hills-country;
 

b) rainwater harvesting and stroage (see
 

Attach II, pgs. 28-30.)
 

4) Health Education delivery through the 

series of rural development agencies within the Ministry 

of Rural Development (see attach II, p. 40) could be the 

focus of a project. As discussed in Chapter I, p. 51, and 

Chapter II (S. 4.2.1) massive health/sanitation indoctrination ­

coming from multiple sources - will be necessary to change
 

behavior in this area. Special emphasis on health and water-use
 

could be built into AID projects now being programmed.
 

5) AID might cooperate with CIDA to develop 

a chart of adequate hand/foot powered pumps to service each 

geological terrain. Attention should be paid to research 

now in hand by VITA, in Ouaqadougou. 

6) Possible IrD development in the Volta 

Valley Authorit', area would offer the limited frameways 

to try for the whole water/health/nanitation package in 

now settlements. 



sO 

3.3.3 Togo 

A sizable-body of 	hydro resource data from
 

recent studies is available in Togo, where an inventory has
 

also been initiated. But Togo badly needs a unified
 

national water-agency, and a unified Water-Plan.
 

1) Togo has an apparatus for decentralization
 

based on its five administrative regions. All planning,
 

however is carried out at the national level. In effect,
 

it is difficult to decentralize because the rewards system
 

favors, people at the center, in Lomd' Administration,
 

liason and supply are all problrmatic up country. It will
 

be necessary for project planners either to design a system
 

where process and rewards favor competence at the regional
 

level, or to adapt all planning to accomodate intense
 

cenitralization at 	the Capital.
 

Emphasis should be put on processes of
 

liason, supply, and parts-stocking at regional/local levels.
 

Where maintenance and supply programs are now effective, 

they are in the hands of private agencies such as '.Eqlise 

Evangeliqju and etc. Project designe; miqht explore with 

Togo]ese authoritie. the advi sability o1 pl1anniinq to use 

agenciesn from the pri vate secLor in eital)lishng, maintaining 

and supllying water-installations in accordance with a 

National Plan.
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2) Because Togo has very limited water­

supplies, she will need to exploit all possible alternatives;
 

Rain-water harvesting systems, (as discussed in Chapter 1
 

pq. 27 and Chapter 3,might provide the
 

focus for a special project. A well-engineered design for
 

appropriate catchment and storage cisterns for a community,
 

which might connect in some sort of fall-back grid, could
 

present very real utility.
 

Togo is envisaging construction of small
 

dams and reservoirs. This team, concerned with Africa's
 

increasing schistosomiasis hazard, would strongly urge
 

acquifer recharge and unlorground storage as described in
 

Cnapter 1, and Chapter 3.
 

3) Togo urgently needs more wells, and the
 

thrust of several, active programs (example, CIDA's current
 

efforts) is to provide deep-wells of intermediate diameter
 

(8-10")fitted with power-pumpq, and desi qned to supply 

a cluster of villages. 'his approach i:-preval ent in the 

densely inhabited coastil plain. 

Deep we ll:s are often Jien(.n ary to penetrate 

an aquiftr sufficiently to yie ld throuqhout the dry season. 

This team beli evv greater advantage miqhtg be offered: 



82
 

a) By aiming for a ratio of one well per 300
 

people;
 

b) By deepening and capping susceptible
 

existing dug wells which no longer yield
 

adequately. (i.e. wells previously dug
 

by AID or IBRD);
 

c) By developing a design utilizing hand-or­

foot pumps in preference to expensive
 

imported gas-powered pumps. Employment of
 

hand- foot-developed energy is less
 

liable to seriously deplete limited ,ater
 

stocks which are often slow to rechvrge.
 

Togo has several densely populated areas.
 

AID might consider a program to develop (replicable) model
 

sectors, with plans generated in cooperation with local
 

people, adapted to specific local needs.
 

If an area within the heavily settled 

coast were chosen, then health education and sanitary 

excreta disposal for homes (in addition to schools, markets 

hospitals etc.) should be-a program sine-qua-non. 

Many acquifers in this area suffer extensive pollution because 

of unhealthy waste-disposal practices. Lome itself badly needs 

adequate sanit ary infrastructure to substitute for iAs very 

trammeled beach. 
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4) AID may be asked to construct wells in
 

the area now being freed from onchocerciasis. This
 

currently unpeopled riverine land could offer the basis
 

for integrated rural-development packages, where water-use
 

planning will be a primary concern. Preliminary social
 

analysis of group goals for settlers would be essential,
 

given Togo's mixed ethnicities and cultures.
 

A water quality control program might best
 

be undertaken, to begin, in such a limited framework.
 

(See
Successful, it could then be extended and repeated. 


Chapter 1, page 40.)
 

5) We find local-level decision and autonomy
 

an underdeveloped resource in Togo, where most efforts
 

move from top to bottom. AID might wish to assess Togolese
 

interest in community development approaches to health
 

and waLcr construction, education, and financing, such as
 

those presented in this paper, and based on a self-help
 

philosophy.
 

The first step in such an approach is to
 

be quito sure that wells and/or alternative water-supply
 

systems are fully discussed with and explained to people whom
 

they are to serve. Frequently people do not know basic
 

things about how wells function and their technical operation.
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6) AID should explore the possible advantage
 

of combining a regional well-technician training institute
 

with the Togo-based CERFER regional road-maintenance training
 

center. CERFER is funded through the ENTENTE plan, and
 

this could be a pragmatic way to train water technicians
 

as well. Technicians should be trained, however, on types
 

of terrain and equipment which they will later handle.
 

7) As a final point, we recommend that the
 

Resource-Person/Social-Development Team approach* could offer
 

special advantage to rural Toto. The current system for
 

health-education and social "animation" offer respectively
 

"caretaker", and "recreational" approaches, but could perhaps
 

be modified to good advantage.
 

*Chapter 2, pg. 54 for prosontation.
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PROJECT DESIGNERS CHECK-LIST #2: (peLim) 

Type of Installation Necssary Bac1-stop-syttem Necessary Correlating Programs Mates 4 Ccmnt 

1. Gravity Supply
 

2. Surface Water
 

a) Stream v/infiltration Gallery
 
b) Direct Stream or Pond
 

Off take (pg. 136)

C) Reservoir


Surface 
Sob-soil Storage 

3. Rainwater-Harvest
 

a) Roof Catchment 
w/cisterns (pg. 135)
 

b) Eastern Dams
 
c) Hillside collection (pg. 136)
 
d) Hafir(impluvium) 

4. Wells 

a) Dug, wide-mouth well
 
Open
 
Capped, in Hand-pump
 

b) Drilled, narrow-bone well
 
a. Hand or Foot pump 
b. Gasoline pump 
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PROJECT DESIGNERS CHECK-LIST #3
 
Threshold Conditions
 

If A, B, C,...N, Exist: Then the System can Carry: Notes & Corents, CAVEATS
 



PROJECT DESIGNER'S CHECK LIST #i:
 

Country Rural-Water-Supply Assesment L Analysis
 

COUNTRY HAS -	 DOES NOT HAVE NEI= -10 ACRIEVE 

I. 	National Level:
 

1. 	Adequate, unified Administrative
 
Agency
 

Decentralized Decision making/
 
Implementation
 

2. Water Plan
 

a) Data on: Regional, Hydro­
geological
 

Local life-styleb. desjies,
 
competing water needs.
 

b) integrative planning
 
Mechanism
 

3. Trained Manpower; to
 
Manpower Training Facilities
 

4. 	Maintenance and Supply System
 

II.Wells and Alternative-Water-

Supply Construction & Development
 

1. Existing Infrastructure
 
(Breakdown regionally)
 

2. 	Is requesting from USAID
 

3. Is requesting from other
 
donors
 

4. 	Level of Need
 



COUNTRY HAS 	 DOES NOT HAJE NMEDS TO ACHIEVE 

5. 	Desirable Level of Response
 

6. 	USAID-Policy Envisaged
 

III.Correlated Development Programs
 
at Regional and Local Levels
 

1. Organizations with which to
 
deal such as Health and Water
 
Committees.
 

2. Provision to assure equitable
 
access and adequate maintenance.
 

3. 	Provision for Health and
 
Sanitation Education and
 
Construction.
 

4. 	Capacity to engender cash
 
to meet costs.
 



oPROJECT DESIGNERS CHECY-LIST 12: (patirn 


Type of Installation Nec2ssary Back-stop-system Necessary Correlating rrograms Notes & Coents 

1. Gravity Supply
 

2. Surfacp Water
 

a) Stream w/infiltration Gallery
 
b) Direct Stream or Pond
 

Off take (pg. 136)
 
c) Reservoir
 

Surface
 
Sob-soil Storage
 

3. Rainwater-Harvest
 

a) Roof Catchment
 
w/cisterns (pg. 135)
 

b) Eastern Dams
 
c) Hillside collection (pg. 136)
 
d) Hafir(impluvium
 

4. Wells
 

a) Dug, wide-mouth well
 
Open
 
Capped, in Hand-pump
 

b) Drilled, narrow-bone well
 
a. Hand or Foot pump
 
b. Gasoline pump
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2. Maps
 

Ethnic areas and population distribution are indicated. 

Where available, vegetation maps have also been included 

to give some indications of rainfall zones with accompanying 

catchinent and recharge possibilities. Latter information 

must be viewed in connection with seasonal cycles. The 

presence or absence of the "little rains" - as in Togo ­

will often push food and water margina!ity into the famine 

and drought range; and several meager rainfall years in dry 

savanna, sahel, and sudanic regions, where great variation 

in quantity and distribution of rains mark the climates, 

can be -atastrophic, vi;.. the case of the 1i68 to 1973 period. 

Season; 

Chad: Ha in!; begin in the south in March, and around 

N'Djamcena by Ap'ril or May.. They tre he.avy in J uly, Augunt, 

September, :l.1ek eninq iori Mid .ej temnbei till tht end of 

Octolrz whell they Iini';h . 'Ilcy are of courn, he.avy in the 

outh, .1nd (d±rs lli0h req.,u 1), at ont (c1e. to th. north, until 

one reach.- t h, 200 millt t,- ,.t |,tt11rec linteev ion Which 

m.irkn the, l q iSii sq of t ti,- d,-t it i'ouihl1 y th- 111th p.irallel. 

Upper Vlta: Volta ha:. what is chai.i e- e1' as- . 

Sudit i c il'l.ha ,,, Whit'll iti 01 . 1,:(:i .l,1iIt id ?( , i6 tO 

mid Apt i I. Ill thel ttit h t ht 1alli 't ll ii tllu t ht 2!ih ofi d 

nistl a alit- of 9 l fApr I I , t l1€-i- as hiave r 0!0O u ', il ly .i1yt 

dur'sto th, ri,.iton. 



The central part of the country, with approximately 60/70
 

days of rainy season, s:es the debut of the wet season
 

about the 25th of May. In the north, in the region of
 

Goram-Goram, rains begin between the 15th and 30th of June,
 

and the wet period ,uns for about 40 to 50 days yearly.
 

Togo: In the Maritime region of Togo, the major rains
 

fall from March through July, and the little "Corn" rains
 

come for several weeks in September/October. Central Togo
 

and the northern savannas have one rainy season between 

April and October. Where they exist, the small rains come 

at the n, ce,;;ary interval after planting to ensure the 

oneripening of the stapl: grains. When they fail for even 

year, huntjer iand ri,;ing fo.-d-prices stalk the av.-rage 

houst-hold. rar ine is never far away in these regions 

of little water. 
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3. Discussion
 

To attain a viable rural water supply and adequate
 

rural community sanitation in Sahel and West African countries,
 

AID should undertake technical efforts only within an integrated
 

socio-economic framework such as that presented in this paper.
 

There is no single magic solution to these many stranded
 

problems. Instead, it will be necessary to slowly build into
 

the social fabric-with the effective collaboration of affected
 

peoples-the combination of information and institutional
 

capability that these folk societies have not yet developed.
 

3.1 Traditional Technology
 

People in the regions surveyed have always needed to
 

get water, to take care of their health, and to dispose of
 

their refuse, including excreta. The techniques they have
 

adopted have related to:
 

* their environment
 

* their ideas 

0 their meann 

The state of underdeveloixnent signifies poverty of moans, 

and often marginality of environment. 
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Traditional Problem-Solving Techniques
 

Customary local water technologies have included 

surface-water gathering, and rain-water harvesting in some 

places. People have carried it, duq for it, or learned 

how to do with minimin quantitiesi of it. In line with 

their outlook on ultimate and universal thinqg, people have 

arranged tlieir health problems by attemptinq to placate or 

manipulAtt, the causiativ, faictoris in the univvrtiv t(hrouqh 

relicion or inagic. Or thvy ha%,t- jut;t dit-d. L cr,t a has 

been handlt-Ld |by qtt.tn(; it out of th- w.y "k(.cat-lu it is 

dirty", ti;in tt-vcnt in: w,.l outtiid,- th- r iliqe edqe, 

in the- f ,ildti 0I .i-zub-bt~d. A wrll - lAit -u ,prionwould 

1AWIInot delt-0.1e wi thiln th1 vi Co;~: inwnyp1ie 

Scxnet iI'ne. duir in'; thte 11ilny tivaion pep1edicj .1 hole in a 

re~motte coii 'Z ( t t eA- U f(~i~ill it lit with dirt 

as it Ia-u~d 

In a vw,-1.': , w ,'. diq aihol, withitt dirt-floor,-n will the 

of tht v n (qinilteri nad. Ulite it to detecat c then bu 

a tu, within 1!v hhel,- to |,u: I . (4 c,, ,plv !C-tlit 

fle~t~iaiy toP hidlv exoci-! , .ia e lev.Vil'q it C.Ii~tit (-ile~ 

vullirtble, te) wcc1 y ('C.1 iun!l ly, pcple u1 

-! y (jia ii(Z' it, wII%! i t e( (111 Vawh ICI, i (,I I I, I, NI) ) t 11 $ 

the cooc-pt o,i %$mi q ,i I i :tii, lilt! ttia y p|-eui Votild find 

It diotnatttol toit t it for fiod-cr:opi. 

http:delt-0.1e


3.2 	 Reguired Policy Decision
 

A major policy question regarding wells must be
 

.,resoved at the otst 

09Otion i---inial-ly AID-oan onftract-to--dig 

open wells, in adequate number to supply the areas& 

for which itIsgiven resonsbility.: Water 

shortage creates a pressing need for action, Thus# 

the Minister of Mines in Togo brushed aside talk
 

of closed wells adsanitation with a brusk 'We 

are not now concerned with purity of water. Noe 

just need water, and we need ft badly," 

KQ 	 Given African concepts of health-and-diseass­
{causation# a western sense of urgency about closed 

wells and latrines will find little local, counterparts 
Indeed# there are western observers - among them 

medical, men -who view latrines and pumps and 

alose" wells as down-line priority, 

If this option Ischosen# then open wells with 
+.... ++++++++ +++ +++++++++ + ++ + +i+ +i+ i i+ ++i~i
.. 	 ++++++ ++++++ ++++++ + ++ +++++ ++ + +i
 ++++++.+++++++++++++.	.++ +++ + ++ +++++ ++++ +++++++ +++ + + + -+ ++ ++ ++ + ++?+- 


windlass or pulley. or dug-wlls, equipped with 

removable cover and simple, pump should be 

envisaged** Such wells# with minimal maintenance 

could permit continual access to water without 

laying requirements of cost or repair that rural 

W As desorAbeG In Chaps, 3S4 of this reporc. Despite Its 
edent sotoiathis option has the ra advaage 

.of near-ta 	 4 mMsLTaImpct onaffat.8 
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communities are not prepared to meet. 
Further,
 

local labor investment could reduce costs and
 

increase community involvement and responsibility.
 

Option 2: AID can provide equipment and drill
 

wells. 
 It should then further assist host governments
 

to develop the institutional capability necessary
 

to ensure a permanent maintenance.
 

To remain viable for the long term, however this
 

well-digging effort will minimally require that
 

there be established at the national level:
 

1. An effective water control mechanism;
 

2. A logistical system offering supply,
 

transport, and maintenance, and
 

3. That provision be made for technical
 

manpower traininq.
 

This option should offer affected populations access
 

to potable water. 
 It has, towever, the fundamental
 

flaw of consolidating existing paternalistic
 

methods which strip rural people of Autonomy,
 

and increase financial and implemtaiy load upon
 

limited national resources. This is poor long­

range development strategy.
 



AID can adopt a unified strategy such
Option 3: 


as that proposed for the Club des Amis du Sahel
 

This proposal
Health/Water/Nutrition commission.
2 


aims first "to provide an adequate quantity of
 

= 

water with minimum gross contamination. It
 

proposes community involvement in the design and
 

It sub­implementation of rural water programs. 


as
sequently calls for health education as well 


tr .ining, logistical and technical supl|prt for
 

it sOpclfies ali
environmental health activities. 


urgent need for adaptive field retw.irch to determine
 

water and sanitation te chnology suit-able. to local 

needs. In thin connrction, Invaluable Aid'.'v it is 

the African WO physeican in Ou-aqidoutjOuprooffered by 

To nucc-tct in developing(l.. Pie Manutnhuku) (sic); 

Ce5*, Cvnviable rural wtt-r supply a'yt that And 

will be able to achi,,ve the oo.Ilb of purev weltr ­

and better subwqutrt he. lth - it will be :tevsAry 

to tailor-mie your plAn to the rqion ,%nd to the 

Commun i ty. 

Augmenti£uc the Club proliotslas, thio 1l|or t 

rocommends a thre,,-t ,or approach as oet forth in 

the followln Section. 

AID Contract Study $Alt)/A)I'I C-1138
 



4. 	 Reccawnded Program, 
The following proposals represent a systemic approach& 

inrpoatn e.fct neesr eeet f 	 ua
 

wte 	 supplyprogram,
 

Ineach country a coherent rural water control 
agency Is lacking. Numerous operators go their owen ways 
and dig their own wells with little control. There is no 

standardization of well-asese depthes, or equipment ­

thus rendering spare-parts procurement and maintenance 
difficult. in Chad# two water agencess FM and S3PRAS 

together do not fill the need. olta's DUR is a rudimentary 

services which could be built upon and completed. InTogp 

a scattering of effort needs to be rechanneled and focused 
into the effective program which is lacking. Togo has a 
minimum of five ministries and numerous provate organizations 
engaged in water work, but there is no comprehensive plan 
and l~ttle control. To help ompensate this institutional 
lack, AID should seek to promote or organize a thre tier 
program to provide the tolloving capabilities. 

4.1,1 Zekablsh__ aWater Cntrol Board 

This board should. 
a) Weine a Water P'roeaM which would have 

three majorocomponents to wito a wells 
system, a surfacemater system# and, a 
fall-back system for dry periods and, dry 
years. (The Israeli interconnected water­

grd is an examle of a system. 
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b) Standardize Requirements and norms for
 

rural water development projects in all
 

parts of the country. This should take
 

into account, and correlate competing
 

human, animal, and crop needi. Advise,
 

licensie and control all water-seeking
 

agencies. 

c) Serve- at; a center to exchanqe information 

Oil |)?oli u:l and methodf;. 

d) Estabi sh pt iand :Ierv!4.3 an adequatc log istics 

supply,~ incIud lI w1 -hCf.l .e.at the- re,(lional 

(O. P.D., ;i,-j~rect urt., or circumtxcript ion) 

level , W1tIJrk 'ojJ , iii 1I?~e.T C.pabi lit' 

at all 1,',l ,. (1)e, rv it,. il~jt-r ¢ ion 4.1.2.) 

C) Ifilet o.Iti " I)C1J" I 1'.I1 i'td h' 14ie() ol (11|tilts , 

1 1, (J:1I)c, o . oWf)I'm , 1ind i e ,- hi - n Ive.lo 

j)1 1, 1 a I t wl I v* I *e*I, .. t n center 

° 
%whichWIU 1i ,Htl C()J d inI e Wl.'ithj the 

e'qlioiai l I I 1 . juu,,.Ci. .. . n tn Th i ti 

ceotao: tlie llelu(, 4.4.3)!shd triciot ion 
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4.1.2 	 Establish a Logistics Systems (Water-Systems
 
Implementary Network)
 

a) This component should formulate a logistics
 

design, and develop it into a concrete
 

system at national, re,,jional and local levels.
 

b) It should assure purchase of drilling equipment,
 

repafr equipment, and spare parts. If a
 

Water Board has been able to standardize
 

wells-format, this should vastly simplify 

and lower costs in the logistics picture. 

c) 	 Maintenance Shops at national and regional 

level should be set up. 

d) 	 The ]oci!tic, system would incorporate 

as a function of the Water Board. 

4.1.3 	 Establih itDI)ocumnt at. ion Center with Research 

This would be , qool area for multi-d,,nor 

inputs of 	mon y, tecin icii ass i stnance, 

research, 	 and experti.-w. Thin center would: 

a) 	 Build a completeit .. . . Survey.llydroloqiqu 

b) 	 Dev,lop nt iindard i ;.at ion requirements. 

C) ' 	 l)ettiq*What iff; n ap-,o)rintt, tt'chnolo 

i nc 1 ud i ln 	 (sic )II is l'ret r c4hic )s on ;such 

offort.: i Ai nol-r wit er-puriitcation 

flyritl'itin, Ietc. 

d) 	 Doti'ti ine rol irs of different privato 

and ln,.erllflca1 doitorn. 
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e) The Documentation Center would
 

incorporate as a function of the
 

Water Board.
 

4.2 
 Regional Level
 

A mid-level technician training institute,
 

a social development program, and a village-resources
 

research project should be established at the regional
 

level. In Volta this would logically be handled at the
 

O.R.D. administrative point. In other countries this
 

might logically fall at the prefectural, or at the cir­

scription grade.
 

4.2.1 Water Technicial Training Institute 

This school should tri.in well-digging, 

drilling, and repair crew.;, and teach well-management, 

preventive maintenance, and water-resources management 

generally to selected villiager*;. Student - should drill both 

test and water we]ll; as part of their traininq, and have 

competelnce for i nst.l1i ,i/maintaininq duq well!; equally. 

Such til in!;titute Iniglht be place(d in ont! country to nervice 

trained manipower n,.ed!; for a multi-nati onai; reqion. in this 

v:ane it .1houl'l )( pha;,.d firt.t a:s a local train inq ir.to;titution, 

then to be eXpanded. It ihrtlu livf pr act icut training to 

crown for we.ll inItallnti.n i d ma ?it enanct" for various 

torrainn, and ul(I(r varied nationi] cotiditiono. 



2-25
 

4.2.2 	 Develop Programs and Training for Two Categories
 
of Social Development Teams
 

a) Motivation (";nimation") Teams: These
 

would be trained to inspire local-level
 

communities to action for community health/
 

water/sanitation/nutrition improvement.
 

They might consist of Peace Corps Volunteers, 

and Host Country counterpart; from Health 

and Social Affairs services. They would 

develop a Seminar program to present in 

local communities over a one to several week 

period. Peace Corps personnel sh,)uid 

definitely he involved in the design of 

Seminar program mat:.erial s and methods. 

The Sermi.,,ir would d.mon:;trate to villaqerfs 

the advant.ages; of clvi-,n w,.]l:;, latrine;, 

and other improve.: hei lth and nutrition 

practice-;. The.y would offtr ,xtvns iv 

health edtucat ion to all pos- ilec,(Iroupf 

in the com.:iunity, and sugst that the 
cotumun t y died.= i(Inat v a Vi ] ;I, .i11 h ,orkr. 

They would alio iuqst the ativantages' of 

formin n 	(w,.wn 't) c( pta.r.t ive with, among 

lti r'|ice. , 	 ,11I,11I I -ql ity ,1 Iof otnfllity.i I he 

* 	Program, mi ht , dev, I q,-,d 1i (,l)l JII)(li ntl ,i with t1itl 
nowly rtst hl i riul .'-h,-l i t,,.Ii; t 
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This cooperative would also help women to
 

develop financial resources which could be
 

employed to lighten their physical burdens
 

of farming .nd water-carrying.
 

b) Training and Resource Teams: These would consist 

of Peace Corps Volunteers and appropriate 

counterparts provided by host Government 

agencies; and would proffer a multi-faceted 

program. They would expect to work closely 

with, and help traiin the locally desiqnated 

Villagc Iealth Worker. 

Proqram Components: (1) Health, Sanitation and 

Nutrition Frar..work should be set up and tailored 

to vilLI It, ntved.t., With local people'n particip.ition, 

local health tir 1jt r:. .1ould1( dle. il'(l, .11(t 

tile aliIpropri.it, jlct ioln-, dlettirni .d. ita I th 

and nut r ition 0-ducation .hold | bv ilhlii :et and 

conllnt Int1y e iioid fur al ;roup:., i.-. 

i i :<
 counci 1l e ' , lainer I , Wu:i't , yun h and 

,
i.
~tutde+n qtr)up!"., ,1.t. 'b in! O1Thi1! 1,4 (hO(iiicld
 

be tendieri-e a-l pt.-o 1li, . ,iv.1 t ,.t'-,. i tO
 

ithii (v t - t It tiI ,iii. A 11,1 - 1 pt-1
Ih' i a , 1ait j 

Consitz- wtI'Ioll, MIA8 %.-i! ! iiS()'Iifa:iit H 

5lloold It pi.11 t ()! t Is I,41:' t fli llt . (.) I' ,iIIlifj 

anid Jl~ cti '' Tvalfn w"111(l Al,-() (1,,,.,,,1t,1, ist 

Colljll fe fdZii Withi Ii .11 fI . l, -i, h ,ti 

CoI€1t i unil W, , nisll I() lil-tf ,l'l4 . ,2 h, , tal ti V 

http:aliIpropri.it
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4.2.3 	 Resedrch to Identify Village Financial Resources:
 

This would be the preliminary phase to permit
 

establishment of the Cooperatives on the
 

basis of clear understanding of local economic
 

conditions, needs, and possibilities. The
 

product of this research would be to increase
 

market entry for villagers - in particular
 

for village women, in order to generate
 

finances in the village to permit it to
 

maintain and develop autonomous control over
 

vital resources. This research project will
 

be described below under the "Local Level"
 

rubric.
 

4.2.4 	 Discussion: If rural people are to be able
 

continuously to cope with closed wells and
 

to gain the full health benefits that should
 

derive from them, they will have the following
 

requirements:
 

a) 	An understanding of water-related
 

health problems, and what they can
 

do about them. This includes for
 

example the hazards of washing clothes
 

in the (schistosomiasis-bearing?)
 

waters of standing ponds.
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b) They need to have the possibility
 

to do something about their problems.
 

Knowledge without the ability to act
 

upon it is only frustration.
 

c) They need a maintenance capability
 

within their own hands for things
 

which vitally concern them - such as
 

water resources. This also involves
 

access to spare parts, perhaps locally
 

produced. Government or foreign
 

paternalism - however will-meaning ­

doesn't work a la longue. People will
 

reject innovations which cannot be
 

made relevant to their own scheme of
 

things.
 

d) They need to have the ability to pay
 

for their water and health needs
 

themselves. In the long run, a government
 

paternalistic approach is so open-ended
 

that no government can afford it, and
 

definitely not those whose minimal budgets
 

don't cover the basic range of their needs.
 

What people :annot maintain with their
 

own nkills, they need the money or 

exchange ability to coitunandeer from others. 

for this reason, the herein described 

ayfutmic model offfern rvsource- informatiQn­

,% 
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gathering-research, and a project
 

based on it for generating cash income
 

at the village level. With wider
 

resources thus secured, villagers
 

should be able to do much to assure
 

their own autonomy.
 

1'
 



4.3 

2 
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Local Level: Discussion
 

In Africr women bear the burden of providing
 

water for domestic use, be it bathing, washing, cooking or
 

drinking. Whether the source is 
a well, a river, a maregot­

pond, or the reservoir of a more 
fortunate neighbor, it is
 

the women and children who draw and carry the water. Some
 

women must walk ten kilometers each way for their daily
 

ration; there are others who repeat a four-kilometer round
 

trip five times a day - when they are well enough - to 

provide the needs of their households. This time and drudgery 

spent in fetching water is a social waste, and could be 

better economized. We therefore suggest the following 

two-phased project which should: 

a) Augment and strengthen activity at
 

the local African inarket* level, 

bolstering traditional exchange patterns 

V_ and helping to monotize them.*r 	 We s,;ea here of£rq - ional markets and exchange patterns 
rather than thn newer exchaj,,t! circuits of foreign traders 
and imported goods. 2 
,...Ongoing experiments in certain countries hve shown and 

continue to show that, psychological and scientific factors
aside, self-financing can be adequate at the level of
"test-villages" which have enthusiastically part icipated
in the start-up of activities; on the othe-r hand when these
activities must be continued and must resist the phenlomenon
of "fatigue" and esp.c ially when the project mu.st be imple­
mented on a more general scale, villi-age resource.; are no 
longer adequate to ensure the ColI t i nu1O succe.ss; of -iuch
projects." This point s up the n,.:d t.o dt. *vlop niiiltan.oo'USly
the economic re:sources within the villilge t r a I)Attorns..	 .ing 
Club du Sahel documont, 197; Elo.mnt~ of A Stratetjy for 
llealth, Water, and Nutrition - pp. 29-30. 

http:succe.ss
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In the local community, the recommended program should
 

help to establish a women's cooperative. Motivation teams
 

should present the idea for a cooperative to village
 

women during the Seminar period. Only if they are really
 

receptive should these local projects be undertaken.
 

Phase 1: Research Project
 

An economic/social scientist should be engaged to do
 

an in-depth survey of regional micro-economic patterns and 

trade goods. Where traditional African markets exist, they 

have usually exchanged the specialties of artisan production 

of one region or village with t hat of another. Perhaps 

one area produced smoked fish, and another clarified-butter 

and hides. Another villatle mnay make sluch excelll-nt bas kets 

that water can be carried in theim. Another prkiticel the 

very large,clay u:c.d ;tort .o:neont,uar';to water. eliv 

makes charcoal; in on, villaq,, thy weav,, and in another 

they do indiqo- ye.sq We,:st Africanl trzadei havet-, 

numerou; aind hiqhly ikillvd int thte p:it , anid now : 

being loit asl rmarktst, arl- fizfluueld with chlap imJ,rt e ItemP, 

Thl'e ri ,lrch plroj.ct ftihould be- ic dl-ulv,-l f()1- n if111imun. 

of 9 to 12 lionth: o ade.qutate* CoV('ratI, -, afll tltld l dy 

.
the whol" rv'gion wher,. All) .Vive: 1.111 I.0 ihfill1 a pilot 

water/i.:il t.h/ iani t i')si pro :tni: . Ih," Itenv.11:4.1h:. f hu ld 

determine t:killsi in tn| th.1ia! t III(etr.-ids , adll d.em 

mnothodl, ald ex,,TIet. of 13.d4. p.11 ,,,iti. b/0t thoold 41o 

http:Itenv.11:4.1h
http:plroj.ct
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determine other goods or services, for which there is a need,
 

which could be offered by the small producer. Among these
 

could be production of simple water-filtrage and safe 

storaJe containers° latrine-slabi, spare parts for basic 

well nti tetlniiec, licjht-weight water carryinq containers, and 

water trailei:± for home delivery, cemcnt, and plastic pipe. 

On thet. tii of data obt ai-dt, he!/,ht lihould propoiie a 

scher"Ai of 11 u'!nItrprine-i which could be vill aqe based 

and which should ha;v rt-al ut ilit y and developme t potential 

with i t.h rvt ion,* i wt. ll ais !in,.a et ibility to service need 

or de:'.tini 

Phase D2: 1!I1:'.,-zlt lndustrie:n and ServicesI-ve Villanj,; 

y-a hvivoThe Coul; .0ould four eltmt ,itti aimed 

at women' e l,.-t oh illrt ( -,le :wut 

i) Wat1- lli ,.,,v- y t,:emvike . A fori of water­

del ly,,: y , ,, Vlee, . hould be"~ , ibl j nh~d, 

Tilt."- .+l+| *" a , t--o,I l~ a tIral im'a lit, 

wOUliti l lI : 0! a W.Irjtol, .1 VMUkt, 

,n ltAnti ro r e d a ! t he t I t 201 

or it deliv,ory hwdttle . Thu! ,l-livtry perslon 

ohootli Ie paid trom a cooper ativ, cLtral 

fund. 
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b) The CooperaLive should purchase a set of
 

basic tools, such as a mill to grind grain
 

or corn, and agricultural tools such
 

as seeders, threshers, biw.]ers, etc.
 

c) The Cooperative should establish training
 

programs. These programs should be
 

initiated and taught by AID - sponsored
 

technical assistants who on the basis
 

of data obtained through Phase 1 research,
 

would help local women develop small
 

enterprises to service and increase local
 

markets. The women would be trained to
 

improve skills, and to develop sound
 

business management. This program should
 

be managed and implemented jointly by the
 

women anrd the Community Development Team.
 

d) Last plank of this project would be the
 

employment of funds available in the Entente
 

Program African Development Loans Pcuject
 

to provide a soft line of credit to launch
 

village business(es). This effort would
 

be given full assistance by the Community
 

Development Team. Small business assistance
 

has usually been dlirected toward men, and
 

often in urban areas.
 

Wculd e Peace Corps poraonnol. 
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But in Africa, it is the women who
 

provide both food and water for people.
 

They also care for sick children and buy
 

the medicine when possible. Ifelpi:-g women
 

to enter the cash-levels of the economy 

wil certainly give them more autonomy 

in some ways, bt. should promotte utteful 

change in areas that are basic to social 

needs.* In this cont ext, water-proqrams 

could thus be org .tni-e.d throuqh, ind at 

least jxta rtill1y Co!;t td b" the. we::en S 

cooperative!;. Since wo?.w:n nti. now 

responsible for t Iy ition aridlrni Mt 

water provisiioning it in a logical 

correlation.
 

Such a program ip expretialy tojportod by tit-Ntt onts rimdQ 
in the CL.SS/Club document - Sahnl 5tratiqy Dociumnt 
for llonnth, Wator and N utrition (ie, pip. 'I54'41 
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4.5 
 Recomnmendation: Appropriate Alternative Technology
 

AID should research and develop alternative 

strategies to provide pure water by focussing on additional 

points in the water supply process. Standard western 

strategies, (i.e. drilling and maintenance of clean, 

closed wl is* nerition and chemical purification plants 

etc.) are rel ativ, ly high technology approaches. These 

have gont1rally provtcd, in the neAir to mid-term, to be 

beyond th,- inI nnce of people they are intendedlit t- LX-lj).ipability 

to servv i itorl. and financial reasons.LV'' s, both technical 

Lack in; cl-.aln w-11:i, oz wh.ii exis tinq r.xlern insta 11ta ions 

celse" to o l have recoulr." to pollutedt!luctl1, * zuri11 

and cont a1te old1n wc- 1 1 %I S)ti- ,tCt -surf4"1ce water.t ( V.1?100 of 

All) :huulld t,r-t devvlop pro)ect!; focussed 

on a) elilt IVe" 1at1u( et. tt u' ritend exi .tilnt; r upltpi lies 

fiL tor lstv.-.in F. , .i.I1, Wate. could t. pur ifidL,, 


At i.Olj-olllt 0! . i1thc-l t h.4 It the. .mir(cvtOl ta 

|. )ol l ,tI, li r.o o: cuint/-aii te 1t, waterk±'ihl, 


coutld , :tin - t ,- t htui(jh iol.-it di.t1llation, 

, t .-COwil 3- lot l I .1I l e .- ntll n l Op rat1 lonl (to 

l j lV 'f ill,not. l-itlu hI'lh e :l 0, .0 nlIl 

the (4n1,4y 10 I '11.-11 lt-Ilt' tit . ,1.-itely l.i,1 

lot-.l.ly wI liti,1 ' i c(i,.. . .... 

le it, it e, Its 0colit y m witl it i the reqlion. 

'~itina1Ar~r-~'o ~. ie~tp~hd:! :11 Cirty foir WaniiA1 
1Oit .ofit 9 1 orun 

thi ..tl-li-,* 

Pavevo * .I1 lSt iea(i rp 

http:lot-.l.ly
http:lstv.-.in
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2. Using sand, charcoal, or materials
 

to be determined, and clay vessels, storage/
 

filirage systems could be devised to
 

present clean water at the point of use,
 

thus avoiding contamination possibility
 

during transportation, even from clean
 

sources.
 

Research money would be well spent in
 

devising these new intervention - point
 

approaches.
 

,I~6 do ~ rdTAs J-* toA,,.,I: 

16 d;~e4 iI 
Fdt-A~Ob a rW+L 
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5. Social Parameters
 

5.1 Eco-Base: Three basic life-styles
 

Three major kinds of economic production characterize
 

the regions we are discussing, and should be seen as adap­

tation to available resources.
 

Sedentary Subsistance Farning*
 

Sedentary farming is typical of the southern savannas
 

of Chad, all of Volta save the Fulani region which roughly
 

corresponds to the Sahel sector north of the 14th parallel,
 

and essentially all of Togo. Sedentary agriculture is the
 

economic base for :iost of the populations of all three
 

countries visited.
 

Generally people live and work with their close kinfolk. 

The pattern is usually one of exploitation by an extended
 

family consisting of a man, his wives (usually two or 

three if possible) , and their children. Often grow!i sons, 

their wive-. and children, or a man'- brothers and their 

families, ma~y augmTent the co-res idence group. There is, 

however, a large range of variation in family compos i tion 

from area to area. Kinship is most commonly counted in 

the paternal line, though mnatrilin al famili. (k i nsh i p 

counted through the. mother to the mal es of the. mother's 

family) re id e and work together in nuch groups an the Fwe 

and Mina of Togo, and Jlunwinni people of the nouth of Volta. 

*Sodontary farmors live in and farm a fixed locale. 
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Groups who live and work together range in size from
 

the very extended families of the Dagara in Lobi country
 

of southwest Volta, to a single man with one wife and
 

her children such as one frequently finds now in urban 

areas. Dagara live in family groups which may include 

50 to 90 people, who all farm the family lands and share 

in the harvests. Their house, described as a pJuricase 

(French), is really a villaqe in a sinole branchinq household. 

Such households; clu.Ster into densely populated nebulous 

villages, where, it is difficult to tell where one house 

ends n anothe-r begins. 

TranshumianCe 

As tht woodced sa'vainna grows dryer to the north, pastoral 

lifestyle ; l,.g in to ,,pi 1 -xr*. Transhumance in a functional 

lifestylt..idapted to v-r-' mar;i inal1 andn.srinhumant 

nomad-; tus;ua ll t raiv4I oil a e'-:,on, Ihasis; )etw(1 .'eell two 

largely f ixed III, Chat '111(d the. Voltaic .ihel, theyIn 

keep the.ir herd; atied ra Is . nall .t crop; :I.asionalcld ini 

atre )Id-bds (wa(I i ) (Itil-iI(; ()i, It * n.I,, .111(1, JIece ityI g of 

travel to othv i pji a,;.1i1( 1z'vi vis!a the " ijn-i ilt -' ( t-1. u p. Thet 


fragil, .iidl lini ,.1 em,(l-'A will o I pex "lni.ltn ,, ;u!,], 


reni dtict. of meii hnivi naln in e jll', yeari-.t.rouse. Tranti-Ia i 

. ,. lahuttllAnt. h.lv,e 1 l'a t( hU)ri n dt-1('at,- iulji rt, -

eC(ounOm' 1),.1,iI. ' b, We q * dr1, 0111t, an',! sit,fk-iai sinq 

for their livi ih,(*I, but they u-ually Io:.,1:, t a 1.k 

and forlth hla ,n bvtwee 1,.'() (o th ,t-,-fixvl ,. 
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In better watered regions their herds will include cattle,
 

sheep and goats. As one moves closer to thq 200mm.
 

percipitation isohyet which defines the desert's edge,
 

cattle give way to sheep, which progressive!-, give way to
 

goats. In the 200 to 50mm. zone, (true desert), domestic
 

herds are essentially camel-based, and true nomadism becomes
 

the usual life-style.
 

Pastoral Nomadism 

Nomadi.un is the economic adaptation which permits 

people to live in lands where life-support resources are 

minimal. No~mads move continually, because in so doing they 

use existing slender resources of water and fodder without 

the OVe'ueit which would dV,.troy what the:;se hir sh land!; offer. 

True non.-1,d2 ati th. 'ouhou, and the black Arab tribes found 

in the C'haddl iai Sahel and ,Saharai, the Tounre__ and Della 

p.oplet; who move from Mali and Niger into the north and 

eastern tiection:; of Upp)er Volta, and the 'Mbororo-Fulani 

who have, remaitned paqan, and are the true gyplsie,- of these 

regionti. The latter are found in constant transit, scattered 

from Seneg(al and Guinea into Chad. 

The firsit mentioned tribe, base their economics on 

camel s, ke-ping incidentalI herd:. of sheep, goats, and in 

some placvs vxcellvnt horties. The Fulani guard and move 

with mix,,d h,.rds bad on cattle, the Mbororo Peeping 

crsntially their own hords. 

http:Nomadi.un
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Elsewhere the Fulbe, or Peul-Fulani have usually established
 

symbiotic relationships with the Sedentary populations
 

whose lands their herding corriders traverse: The Fulbe
 

charged with herding the peasants' animals collects payment
 

in either money or kind for his expert services. These
 

Peul, unlike the "Mbororo, cftcn establish transhumant
 

patterns. If true nomads, their migration circuits are
 

limited in range.
 

It should be noted that even true nomads like the
 

Teda (Toubou) of the Tibesti, or the desert Toureg base
 

their movements on some oasis-camp where vassal-tribes
 

such as Bella, or older people, women and children care
 

for gardens and maintain constant liaison with the roving
 

herding camps. Further, each tribal fraction has a roughly
 

fixed area of circuits for any seasonal period, based on
 

known wells and grazing areas and the sense of first-rights
 

ownership of these resources. Scarcit of resource very
 

often leads to conflict when non-related groups compete
 

for water et the same well.
 

From the traditional neolithic-farming or herding
 

production base, development-projects here and there
 

attempt to raise the level of return. Thus in Chad, cotton
 

production is the major export item; and rice, sugarcane,
 

groundnuts Lnd tobacco arc grown in the experimental
 

polders' in Lake Chad, or the rivex.ri oe flood air,.iti of the south.
 

* Tracts of low land reclaimed from Lake Chad by means
 
of high embankments. Now being exploited to raine
 
agricultural products.
 

http:rivex.ri
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In Volta, the extensive modern farms of sugar-cane at
 

Banfora have displaced many subsistance farming villages
 

in a not totally successful bootstrap effort. AID offers
 

a different devel7.ment approach with seed-multiplication,
 

and animal-traction projects. In Togo, copra, coffee and
 

cocoa-beans arc the beginnings of commercialized agriculture ­

mostly found in the maritime region.
 

But it must be emphasized that each of these countries
 

has at least 90% of its population living in rural areas
 

within the traditional social and economic frames of reference?
 

and only with the most tenous connection to the money
 

economy. Barter of various ranges of commodities is the
 

nature of most economic exchange, and access to cash ­

especially for women outside urban areas - is only after
 

the big harvest, and then marginally, if at all. If, in the
 

rural water development programs it in envisaged to find
 

payment of costs at the participating village level, then
 

it is essential to plan for accessory and integrated projects
 

which will enable rural communities to earn the necessary cash. 

Recorlunendat i on 

Because there are three different types of major life­

styles found in rural arean of Sahelian and Savannah Went 

Africa, AI will need to dive-rtsify in proqrawing for well -

types, loeationn, aid comunOnity orq.-ifIi intio efforts to 

achie(ve continuoutsly vinbl,, rural waitvr-nuppl Ion . To be 

Succolitsful, teot,.hould I)C tnillored to the qli veil AtCIA. It 

in furthor ntoppiai ted that Varticular ntte'iit to |I paid to 

the writ r-sie is of 1oth.dic 1-eople, who hvA fte-qtpltly 
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been left out of planning efforts because they present
 

special problems. This is unfortunate, as they are often
 

the neediest of the "rural poor."
 

5.2 Religions and Traditional Perceptions
 

In the Sahel/Savannah regions, many traditional
 

Africans regard the universe as an unchanging and sacred
 

order. Within this frame, living men are part of an unbroken
 

line tying together the dead, the living and the unborn.
 

For the animist African, mystical powers of the ancestors
 

are the major force which regulates social life: protecting,
 

rewarding, punishing. Social authority derives from and is
 

enforced by the ancestors who symbolize social relations
 

and obligations. All life and all existance are intertwined,
 

and seemingly unrelated parts can symbolize or affect each
 

other powerfully. No minimal object is unrelated: every
 

hoe or calabash is tied into man's life with a tissue of
 

ideas which define its relation to everything conceivable.
 

Thus, to the Dogon of northwestern Volta and Mali,
 

water is considered the divine semen of God, which fertilizes
 

earth. In the times of origin, thin divine seed conceived
 

twin-beings, called Nummo, who were the forerunners of
 

Vegetation and Termination. The Nummo, born perfect, are
 

represented by the number eight, which in also the symbol
 

for spooch. Their essenco in motion and lifo-force (vitalism.)
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They are present in all water, and in fact, they are
 

water. But they also produce copper, and excrete light!
 

Because of the Nummo, twins are sacred and represent the
 

ideal unit. Twin-birth - through many parts of Africa, is
 

considered a divine, not a human event, and twins themselves
 

(as well as their families often) are held throughout life
 

to be very special.
 

The Nummo clothed the earth with plant fibers, which
 

was the First Act in putting the Universe to order. But
 

the fibers are whirlwinds, torrents, and eddies of water,
 

and also reptiles. They are also the .atering of plants,
 

and all wavy and undulating lines.
 

Water-vapour is speech (which is magical), and also
 

spiritual revelatiun and all technical instruction. It is
 

present in the plant-fibers, which are thus "full of
 

water and words."
 

This is only one net of examples of the layering and
 

nesting of levels of meaninc, symbols, identies and rela­

tionshipn characteristic of traditional African thought. 

Poetic and philonophical, this perceptive net is not renervod 

for Sundays and Scholars, but in built into the language 

and thought of everyday people. 

*Griaulo: Convorsationa with Ootomali - c.f Volta Bibliography
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Communal religious celebration in turn defines social
 

support groups based on common perceived kinship, marking
 

off those who should expect to live or work together.
 

These are lines along which community organization and
 

cooperation can expect to be founded.
 

Among these animists of the savannah belt Catholic
 

and Protestant missionaries have made their most successful
 

efforts. It should be understood, however, that the
 

acceptance of Christianity's offers of salvation does little
 

to change this basic conce|ptuality of social/universal 

relation.s and first cau:ses. 

Animinnr i.-- tht- religious belief that all natural 

phenomena rt, animattd by spirit or soul. Thtre are 

variation.- in animii;t belit-fti fro.! re(lion to rv(;ion, althouch 

some tht,. hold c'1111(J 'I'hu: III ('had1M 1 10oca lrH such 

as Gutvra 't rontain rt iqon, thvrg' is .1 vull 00. Itotvlary 

spiritt., whc, inh iblt t t 'i alId r(ck. aid6 1 b l~noiq to mIr vidtal 

person . antionq thr Jaral-roirtu|i lvadpu|, . I'mO tthr.m , like 

the Yotojko aind ]aqoi rzi ofll131i: I-Cha: I |.: n.Ih~c 

the Miort Ancicl't :zI b j t1s 0! valtih and( WAICl Anid 

as5 a tablv o O~~~ii 1(I( Ati )I~ ltrcaltjl 10n$o the~ 

h tora hi a :%and hm'uhcy ori c ,1io:.qo I Iit)j 411 oIl-i I It I tict 

Which, Cc19 (Ot Of d v(hl t01C (1d I:. 0c *.'c1 I 1( t 1t 

Voltaic ll.t'ao30. )''I I lie Mtni, thc IClthO ,r thcls 

IPlibrol, th1 Ko 'l!, lM.s Is lelcl h ip tho l'I bl!itltiv 
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on earth of the eternal powers, and as such is linguistically
 

identified with both the sun, and Mosai society as a whole.
 

lie is permitted no fallibility, and traditionally was
 

murdered ritually when inCAble of performing his 

functions." Thit symbolic kinq reiqned, but even he was 

governed b'j cutito:n, which in Afric.a hati so often taken the 

•place of adt.inist:1t ,,,¢ tructurt-t. At divine kinq, the 

Moe'j ,b- he 1Id the! .Ii, or inyitic ri olht to co . ,nindothers. 

Thit, h :rio '- YM( to Y1i1q tro: the! foun1dcers of the 

Motsil -II,!; lj, ab aoCinicai with the Po;'tNaba1, lesser 

Princv%, (:*,v : am~d Chlv!ti to a.r- l!vtit vill.i "the level 

of va ha'!,.ili.ev. rule. WhlC t i .;t. nl:won the 

O!0i-1er T (titte tlic wlioe (,waity with rules o of tht.e ro~yal 

loi~,il -. (;:.y I r- t h-ld tht- rilht to ipr form 

the i.-atit thjIt sevedo tO bo-taut sand main­rl t*et 

TLeC l iet , i t O ri I |til9Ah111 o lit io CO .1)i(¢ 

t a-.1. at: .s 14 i 1 ht alI A lit ith illc cl Af r 

IAsta hcol; (r A!. e tc!Iis , a-d I! whon vitile11:iz, 

fjv1$ ,,I .V .- ,l . - i ,,, it e! il ft a n. torve-fiold, 

V.t.I ~ct)pl . t. 0 m I's cli.es IIP.Ic eti t WhhICh Act 

i*jt"witt VC01,1~ ~ i efti ! I tiLh 
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The different networks of forces are associated with
 

dangerous or beneficial effects upon men.
 

Sahel
 

Across the Sahel throughout the region of the ancient
 

sultanates and Kingdoms and throughout the desert, Islam
 

is the prevailing religion. But this Islam is strongly
 

influenced by the animist base over which it washed
 

historically.
 

Here and there submerged groups - despised castes
 

such as Chaddian Haddad (found in Kanem, and above the
 

13th parallel), by virtue of their special skills in
 

mystically dangerous occupations such as butchery, leather
 

tanning, and dying - although nominal Muslims-are known to
 

manipulate magic and special supernatural forces.
 

Islam means "submission to God's Will", and Islam as
 

a religion broadens men's sense of social-group partici­

pation. From the narrow view of tribe or residential group
 

ans corunity, the horizon is enlarged to encompass the
 

Community of the Faithful as an - at least for some purposes ­

related group. Thurs, across the flank of Islam, always 

strong in detiert and nfahel regions, the Sufi brotherhoods 

join men of differ(ent tribe or lineage who identify through
 

rrligiouo co-participjatlon it groups which may have 

platintic, or political, or economic, or community wolfaro 

goala - or tho not of those together. 
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In Chad, the Senoussi brotherhood coming from the Libyan 

oases is strong in the desert areas of Bornou, Ennedi, 

and Tibesti. Throughout the Sahel the Tid'ainyah cult 

is widely subscribed. Other brotherhoods such as Kadiriyah, 

Mirganniyah, etc. have small numbers of adherents, travelers 

across the classic desert-edge highway which the Sdhel has 

for centuries offered to the Muslim Pilgrims bound for 

Mecca. As cross-cutting institutions the brotherhoods 

have historically offered a basis for varying norts of 

community goal-oriented actioa, and mi(jht well nerve as 

vehicle to incorporate new ideas of health-oriented action 

into communities. Wali.n, and Sl-vikhti who ltead the 

brotherhoodn are traditional teachers and maiqnetic leAders 

of Islam. 

5.3 	 Trtsditionisl Coneps of Hevalth 4,0d 01044 

Sa vann ah 

Throughoutt the .iaiulih re ugon, b in m..lny other folk 

societies oi the wo? Id, di-fleat- 411d oeonteral r'~itforttlls are 

understood to .haveotiv of two or th -= ,a-ic eaitte . There 

may be: 

fhle Occco440 

c~ulstt by Iivi soj 110h, , 

1. oupornatorally dre- ed uh rcry
 

2. ar)sfl of Acti !olbs *1nd/tu oftscs bl, il Wt 

croAte' 1114Voc io thco oliivell w"V1 or 



___ 

3, Disequilibrium in the universe which Is caused 
when people don't observe proper behaviour, 
either soclally, or with relation to different 
~categories of phenomena such as animals, _ _ 

things, places. ceremonies, etc. inthe realm 
where concepts of totem and tboare expressed 
in stylised respect or avoidance behaviour# 
improper actions can bring a punishing universe 
crashing down around your ears. What is more* 
the whole cocanityr or innocent family 

members may be the cnes to suffer the illness 
or death loss which will surely follow, 

4. directly expressed malices - usually through 
poisoning Is also expected as a possible cause 
of any form of disease or death, 

It is useful to understand that these are not Just 
unrelated tags of benighted superstition, but rather Ideas 
from part of a coherent and circular systsis of beliefs as 
to the nature of existience., ftey form part of a differet 
way of classifying existence In which the Inne folk wisdom 
reflects a knowledge, that# ultimately, most sickness is 
rooted in some sort of social causes Africans are not childish: 
they know that you vet cohooerisass or sleeping sickness 
when you 1ive near the rivers or that someone died because . awall fell on him, but they will ask what Is the cause
 
behind the cause? M~y me? ft y brth*"? fr tradiicena 
Africans# ultimate caussm e erated In social life* 



• nToaraitiona had
alth Pobems Prctce
 

iplthug people hell p ahuof 8aana beoltodsufferfo 


most m i aras, and
wi angofl dieaesi ~ost picalond 4a
tohe m he8mot prevlen 

. are astrao-nxieof ention -vhaai andbntasorte 

Tese est evrwhr ndaccount~e :fror oilesands 

magie gastrensueratral caysentissemaraandpultioorth
splantiona e helh mroblepsrs ofan P 

eistshueaul eyhee aogdcalount. Torhs illnesstradiinal 

wsernfiedicneas, sternomeostehe alougheopmoaltat of hc von ah myshltosoiasnbe rIllonessa iscusmaroly otrs.athiinthree ways.onhe 
aohoernpoiwere endefemi azards.cntnue t
 

haveeuse is cutomriltreatedn insthras. Theie 

vie ra oct, eeato isie i uatritual andalent
splitig whdichye membervtheof csowestc practlyedb 

faily oresi if The u isullsome speialzerson seon by 
pats of rn seda#sand sotimeminLeras Byfa thesoe~r
thoerspiaino edcto hc ayb nenlo 

wheleing practcstoc troea diseseteruseMofrialn 

prIn theanmadSahel belt of tsrmthuinneand peoples 
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In general, the ideas of sorcery which burden the
 

Savannah belt are not much evident in the Sahel and desert
 

zones, though there is a frequent belief in the dangerous
 

power of the Evil Eye. It is never wise to admire peoples'
 

things or their children too extravagantly. Magic of the
 

classic Arab brand is the purveyance of the Muslim feki,
 

and offers cures for misfortune and disease throughout the
 

desert belt.
 

5.4 	 Traditional Patterns of Cooperation
 

Work Parties
 

There arc few places in Africa where the institution of
 

the cooperative work-groulp does not exist. In the Mina
 

vernacular of co,,ntasl Toqo called lolonudo'!. In Chaddian
 

Arabic nhutiula tht. work-party is usually based on co-renidence, 

sometirie. on .a kin;hip principle, and fiotUVtL-!M(-, on the 

affinal rilation.lhi pI of inttr-marryinq groups . Whatever 

the ba-is- of recruitriteit, work-partiesn q;roup toc;ether to 

perforrm t.ks that :it- riany hands, I ik- cle..111i0,q ti'ldn, 

buildiiil hoviv,, , di,;ith wll . They work on a volunteer 

and rec ij'rocal lbanit, antI are %,ually ";aid" by r-ceivln 

boor nA fmod tsZur. tho wivew- of the fitmily for whom they 

are workignt. 
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Specialized Well-Diggers
 

In Niger it is usually Hausa people who perform
 

this task. Aronsen states that they are paid in cash and
 

food while digging, and that a six-man team of these
 

specialists from the south will receive upwards 
of 50,000
 

CFA for the finished well.*
 

In Volta, among the Dogon, there are reported to 
be
 

The

specialists who dig wells to depths of 100 meters. 


"They sit on the ground and take a
 process is described: 


(universal type of agricultural and defense tool),
hoe 


As they get deeper
draw a circle, and begin to dig down. 


they pass the dirt up in a gourd. When they get very deep,
 

they must take "medecines" and prepare specially to go
 

down, because they will bec(me very dizzy from the 
darkness
 

at the bottom." (It should be noted, that there is danger 

from carbon monoxide at the 
base of such a shaft.)2 

,ce Grade Work Obi iqt ions 

Age-Clanses ("Age-Grades") exist, and in some places, all
 

men, and sometimes women are grouped into defined sectors
 

within th. cornunity on the basis of the period of their birth.
 

Thus all boyt' xbrn within a (4) (7) (10) (specific to the
 

SOciety) year Interval will be clas.ed toqether, and will go
 

through life au a group, f1:anchinsinQ each stage of life, with 

its attedant t()*ial oliuiation" and privilegen together. 

]Arvn.s, op.cit. 

2 Pr(0- l 
w"e I-dl-41g 

*t:mnicatLon 
q . 

from is DnMArl youth who had worked in 
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Thus in Togolese Lamda, or Kabre tribes (LamaKara and Plateau
 

regions), corvee labor could be expected to fall to the
 

lot of men in the youth or warrior classes. This is an
 

organizing principle which is notable for producing task­

oriented labor, and societies de'aonstrating this character­

istic have always produced powerful armies. Perhaps because
 

it fits into this institutional slot, modern organizations
 

such as Boy Scouts (often 20 to 28 years old in Africa!),
 

Four C's (Chad's equivalent of U.S. 41) Clubs, and other
 

"Jeunesse" groups are often very active. These usually,
 

however, need the continual organizing talent of a community
 

or religious or development agent.
 

Kinship GroupLs
 

The overwhelming principle of support-group recruitment 

in Africa is that of the claim to common kinship. Further, 

in rural area; it is rare that people who live together are 

not also "blood" kin in som(. way. Thus a man will usiually 

live and work with his brother! and fathvz , with his 

father' s brothers; and their son,-, and with his grand father's 

brother."' nons ' tsonn. Frequently thes, ti 'syield 

corporatc cjrouj,.-s that own property toqeth,'r. Land may be 

conceive d at; co1mT.iuntlly owned, and wellti would belong equally 

to the group, unles the fruit of one man's specific 

work or purchase.
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eye-diseases, often viral pneumonia are seen; but the
 

people are essentially subject to fewer diseases than in
 

wetter tropical regions. Measles and meningitis are
 

seasonal scourages.
 

In Chad before there were doctors, and still, people 

used the natron which is a local trade item mined in the
 

desert, for diarrhea and stomach disorder. Put in water
 

and drunk, it has a sovereign reputation as a cure.
 

Certain clays found in the desert are also drunk in water
 

for stomach sickness. People believe that the des rt wind,
 

which brings sand across the desert, gets into the ears,
 

eyes, nose, and will make you sick. They also believe that
 

people who work too hard especially at night, or where the 

wind blows, will get weak and tired and therefore will get 

sick. If a person is sick, they may say he has eaten or 

drunk something which is not clean. Perhaps it is poisoned, 

but more likely the wind put something in it. A supernatural 

cause of disease (particularly mental diorders) is felt to 

be affliction by a dinn. Djinn are a special cate(gory of 

beingsn, as1 metn, and angeln are. In the Sihel they like to 

sit in tree.;,, espt-cially at wells and oases, and in cool 

places whe x tht. wind blown t|hrouqh. Djinn also like 

cle |n where Af.ter a p.r'Non has prayedplaCvi . peop'le" pray. 

the fiv e p.0yvrts of thi day and gone homne, the djinn who has 

been aittinqi, t he'r will go to his hou,-e and iiay to him angrily 

*But you didn't greet me." and h may afflict the perton. 
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This principle of kin-gcuups usually defines the
 

boundaries of a village, or co-resident community - even in
 

nebulous settlement-pattern areas like the densely populated
 

Mossi Plateau of Volta. These important sentiments about
 

in-and-out-group boundaries are a factor that should always
 

be taken into account where possible in determining the
 

site for a weil, as they form natural lines of schism.
 

5.5.1 Traditional Administration
 

Types of authority and socio-political organization in
 

the Savannah/Sahel regions run the gdumut of styles from the
 

centralized divine-kingship states of the Voltaic Mossi,*
 

and the Moundang at Lere in Chad, to the highly indivi­

dualistic Arab bedu, whose autonomy is only limited by the
 

pre-legal institution of the blood-feud, which promises
 

him trouble when he overstteps too far the "riqht." of others.
 

In the middle range fall the Chiefdoms, where family
 

seniority, and the priority claims of the "senior" local
 

lineage intersect to designate authority figures. This
 

system, to be sure, is continually modified by magnetic
 

personalities, and the personal power of individuals. In
 

practice, it is seldom the oldest man in a family line, but
 

perhaps the oldest man of forceful character who smorgoa
 

as the nucleus of the primary political unit.
 

*Sao Upper Volta country profile.
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Habitual ways and public opinion, but above all the
 

sense of "correct behaviour" to which a child is socialized ­

are the real forces of social control in these small
 

communities where the sense of social inclusion goes
 

little further than the borders of the village or immediate
 

co-habiting group, and there are few "political" offices.
 

5.5.2 modern Administration
 

Throughout the area we are discussing, and super­

imposed on whatever traditional mold of authority and
 

political system existed, is the administrative structure 

left from th:? French colonial system., Chad is, for example, 

divided into 14 prefecturen, 51 sup-prefectures (circon­

scriptions), and 24 administrative posts. At an inferior 

administrative level, corf-uniti.s are grouped into a canton 

often b.;ined on tht. habitat of an ethnic qroup , or a major 

tribal fraction. A canton in headed by a traditional, 

oftu heruditary chlef., with little adminitrative power 

but con.iderable moral authority. Tht circumncription, 

howtiver, in adminintered by the Chef-Cir who in an adminis­

trative- and appointed, rather than an he.redity fiqure. 

In bomt, intanc¢:, canton,. are; cal led villac, qroupmentn, 

and art, run by an t,1ec ted council. Thent canton chit-fa 

or councilti roport to the Cht-l! de Circonicr.ptionj (Chef 

Cir), or uous-lprtefvct. Their r,.pnns b1lit 1v include 

public order, public worknS, hea Ith, taxen,, and other locAl 

atfa ir. In Chad ntI , 1969 a major ,frort has bvt-n meldc, 

WTlil.-dooh not o-pluatt with Ameuhric-lt Admininitrntlvo 
Organll£ atonW on A "o--to-oe basiul, but follows ita owtn 
ntrkictur) 10igC. 
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to use traditional authority figures - Chiefs and Sultans ­

in modern administrative posts.
 

The same general administrative apparatus retained
 

from the colonial period, and shored up in present time
 

by French technical assistance and education, marks the
 

whole of the French ex-colonial area. It is of course
 

modified by local indigenous ethnic and political patterns.
 

Thus, in Volta one expects to find modern state administrative
 

posts filled by descendents of the royal and ministerial
 

chiefly lines, the Nan which they posses by birthright 

being, after all, the right to rule.
 

In Togo the art of adminitt;tration consists in balancing,
 

accorritodatinqj, and inteqr.-tinq the divergent interests of 

the nu: erous ,ethnic 9roupli, the two centers of dense popu­

lation and of power beinc the Lwo/Mina group of the Maritime 

Province*, and the Yabre people with related groupts in L.anaKara. 

Perhaps4 thisi need for lar te-tcale acc.ss to pottition. 

within the mode.rn tiector is a cau.se of the Toqolest habit 

Of gvlnerat iq f iVt. comnpe tinq aqencieli ilnte.ad Of one 

functioning ont- to deal with i probllen. Thus, water-services
 

are adr-,ini ster:d it differen;t (or t ornetim(ea' the s-atme)
 

phativa by minitsitrivs of 'lan, of 14%ral D)-vt'lo|mnet, of
 

Rural "l)itting-Out" (At,-jrnn-i(urraIt'), and of Mines.
 

Whilo admini tt rat ivc' flow-chart i dicate" planned coordination,
 

In tact frequently the noceunary actiona fall betwoon atooli.
 

http:ilnte.ad
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5.6 	Competing Water Needs
 

This survey essentially addresses the problems of human
 

water consumption in rural areas of sahel and dry savannah,
 

btt we must briefly consider pastoral and agricultural
 

water use, because the populations involved do not make
 

these rigid distinctions, and because they are forced to
 

spread their meager water resources to cover all needs.
 

When temporary surface water is available at the
 

beginnin g of the rainy season, animals are watered there.
 

When (and where) no surface water exists animals must be
 

watered from the wells, or driven to permanent water points
 

of lake, river, or year-round pond. In the transhumant 

zones a cordiination of neaional wadi-flow, rain-water pond 

and run-off puddles are employed as the herds move north 

with the (r-veningi fro:%the rain,. In the. dry nean-n the 

trail s lead tiouth; encampment it; often around - but not 

too clos- - to the- larqe wt.ll, Heron murst be mobile to 

search for patiture: and larqet- accumulation of animal1s 

spreadts ditvatit- f ro:-i herd to he~rd. Tratishurnance is a very 

delicite adjust'wlnt to Available resource and the ecolo­

gica 1al ance in m.arq in.-I lands. 

When water it tshort, and wherv accomodation in not 

worked out on l inte of kilihrIp or by ,aymnt for drawing 

righta, comptition for unt, of wlls may load to bloody 

confl ict. 

tv
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There is much labor involved in drawing for and
 

watering the herds, and all hands must pitch in. A precise
 

vignette by Aronsen' describeL well-use in the Niger Range 

and Livestock area, demonstrating tht' mAssive contam ination 

of the well used to aliment both humans and animals. lie 

concludes that devices such as improved pulleys, ropes 

and troughs designed for privAte ownership micht increase 

efficiency in use of traditiorial duo wells, and find ready 

acceptance; but innovat iont cosetly to privatte owners of 

"inves,;tr'.it wvlis" would not lik.ely be viewt-1 as worthwhile. 

Further, he €juttitIon:; thc vAlue of an atte:mt to avoid, 

animal contar ,ination of such wt-llu, sinc anim.als and 

humans shart, life Ito closely in all other ways that contagion 

18 unvu.idbh¢-. 

Govriri*tntt arv now developing chains of deep wells 

alonq recotni¢ed atock-tralls. In tho drought of 1968-73, 

dianttrou., a:ai al-loss wat causid by lack of W+blIit-y to 

seek 51tU~1q- where ii still vxisted, Althoutih suzface 

water tsourc't,: ha . di ,ared, there W1: alw.Ays W;ntEr In 

the dee, wt:lls; hut shallow w-lls aloft( the trails dryed, 

and no was forwat i3 hvalnbt|- the. tsek. to 'vaileble tood 

suppIes An ifti Is 4i- (it at arva-t Ion lweauuv thoy worte 

trapped around existinn watcer 1,oi ntt, antd could not trAvol 

the |sa1rched tinils. 

*OAroncon, D. itdoo/Wont Doc., 1977. Bo Dlibllogrnphy
 

"C.
 

http:inves,;tr'.it
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2. 	Where possible, surface water should be left for
 

animal and crop use, bringing people to use clean
 

well-water for all personal use, including
 

bathing and washing of clothes, thus reducing risk
 

of exposure to schistosomiasis, malaria, oncho­

cerciasis, and trypanosomiasis. It will not be
 

easy to do this, because it will require change
 

in usual habits of bathing, washing, and amusement.
 

It might be accomplished through the combination
 

of health-education (over time), and the provision
 

of a complex of facilities designed around the
 

well which would offer place and water for
 

laundry-basin, ahower.n, and a wante-water catchment
 

to be used for watering "sauce" gardens.
 

3. 	Where nec,-.:;ary to water animals from wells, it 

might b- posnible to dig wells in dual units ­

separated bty an appropriate distance. Each well
 

would br devoted to a different usage: one for 

hurman, ont fe animals, and each equipped with a 

dittor:r:n constellation of facilities. The animal 

well w,,,aId $,ru. de channel and trough fncilitic, 

and 	coul d utie ,.i trattIZction I.We r to raino wator. 

Aiilnij 	 rov4,* 	Total wataZt-1lw Ovtuld Ide dZouqhit-poriod 

taIl 	-tack 1an,, AtO glvo cot, oId rat ion to pol I.Aon 

growth tttend, And pro)octlon of ecoloqcal Chancje. 
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5.7 	Modern Regional Health Planning
 

Diseases related to contaminated water are wong the primary
 

Causes of fatal Illness throughout the African lahel and Savannah.
 

following the useful classification of Drawers of Water White,
 

bradley I White 197d, 
thdic fall into three categories;
 

1. 	Diseases borne In and transmitted by water, 

such as dymenterien, typhoid/paratyphoid, 

cholera, guinea-wort. (dranonculosi)1 

2. 	 Disescb whe:v water is the vector-supporting 

ele m:t tor at l2ant pArt of itb life-cyclo, 

I.e. -;%lait, (akohcleb o)quita), yellow 

fever (Aedob Avqy'pti -ozqJito), fichlstoaooilaisO 

(fluke nrtid anAll) , On;chococ iAn iIs" (black- fly), 

J~alA-P :a' (sAn ;- l .y). ar.A1 7zy|Ario acaeiA s'* a 

WhO15C tatlettIt fj %Vc(tLu:lYIl~i the rIA,)­

3, 	 Dleca~act cAu~c:, by r~ti c o! water for 

0 ticr Int: cr t.a I ot 0r (VAO;111j)enalI 	 umt:. 

Theme lcluie nutritio1ial daetclceft. A10 

Aftican,.t--qtc it At fet, A1 oNl 1n9ml j0 M'lOi 

1uncluie du,) d". 1ljIeilt uij r~~tIssc 

a1% Alr)A ajo i&alns *:.,I Cott c.4 ctl a wit!, . a ~ . ise; 

*torA70J. XA04 of thatte hila met~ of Itclete41 %ttiatao@s
 

atv pt'.11r~ ~ IchIt 16 Uftelo I ftuOe'xi orb.
 

SJULVeir hth1)in.Inr 



2.64 

The social and technical problems of different kinds 
of wells are presented at length In this surveys Related 

health problems are mainly those of water-borne pestilence# 

although standing waste-water and puddles around an 
improperly drained well-area can breed mosquitoes A nearby 

generous vall can, in most instances, substantially reduce 

the third category of maladiess Where people have no more 

than 5 to 15 liters/day/person, water spent in washing Is 

minimal to non-existanto and intake is insufficient for 

proper nutrition, 

CZLS/Club Health Strategy water goals, as defined in 

March and April of 1977, propose a staged approach to the 

acquisition of rural water supplies. The first goal Is 

access to a permanent sufficient supply, without gross 
contamination. 

*Znvestors should give first priority to those programs 

which will ensue a constant availability of water In rural 

and semiL-urban zones, The quantitative aspects should 

be dealt with In a first phase, the quality and potability 

of water being given special attention as. soon as sufficient 
quantity Isasue. 

*an"S docment April 1977# Martin-Samos at aIt op sit, 
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wells 

1.Dilled, capped wells would substantially reduce 
many of the problems of water borne dysenteriese 

and dseases of this category, as long as aquifers 
-are prot~cted-*rom-containating -sepage,-- -There-­

is still left, however# a residual problem in the 

water transport and storage methods used to bring 

the water home from the well. This can only# for 

the foreseeable future - be tackled through solid 
and continuing health education. 

2. 	 Open dug wells, properly equipped with curb and 

aprons will continue to be subject to contamination 

by the ropes, buckets, gourds, skins etc, dropped 

in to haul the water, ty should remain free 

however from gross contamintion. Acheai appro­

priate technolovy for water iurification at the 

Point of storace could solve this Problem. 

Saint Seasonal-Stream Catc?~et and Stoae 

1. 	 Impluviuins are constructed In some Sahellm areas, 

The"e are subjot to gross contamination by people 

and animals both unless direct access. to them is 

Imposaftlet but this is difficult to ensure* f'oal 
matter# schistoscmissist guinea worn, etc* can all 
be hazards of the iqpluvium used asa stop well. 



- N 	 5NN NNA 2N "'N~~N NNNI~. N N ,6N6 

~teY 	 YBet eto is to tak wae off 	 a "N 

Sest me.Thod is 	 ff
0 	 eo till trathenwieral 


* 	 . . .lost through evaporation from such facilities. 

6e' pell, 
2. 	 Water storage dams are being built by private and 

other donors throughout thes region. The typical 
dam blocks the bed of a seasonal stream or vadi, 
retaining water which comes in abundance only 
during the rainy season. 

00 
These artificially created ponds are subject to gross 

contamination from animals watered there, and from people# 
as are the impluviums discussed above. They can easily 

beoms sources for the whole range of vectored diseases. 
If infcotede they can augment malaria and schistosomiasis 
enrously (as have the man-made canals in the Mdan) i 
Dam spillways are Ideal breeding places for the black-fly 
carrier where ancow!eW Iasis Is endemic. 

A safer strategy would be -where possible -to build 

dam for underground recharge and storage# and take offg water 
* from accompanying seepage wells. 

04
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3. The Togo m"aritime region# with its very serious 
lack of surface water, isdotted with rain-catch 

cisterns fed by roof-and-gutter contrivances to 
catch and channel downpour. Made of concrete# these 
large basins are expensive to construct; mostly 
unmaintained, they are cracked and inefficient. 
Water in them is subject to both contamination and 
pollution. inmost instances they have been 
built with private funds. This means that only the 
owning family has access# other neighbors paying 
uncontrolled rates for each basin of water. 

Here an organized and integrated comunity program to 
build and control water facilities might improve both aocess 
and quality of water. The village based health system, as 
suggested inthe Sabel Health stragegy* and as sketched in 

7 +++i++++~i + +i++ +++: ++i+ + + + +i+ i++ +,+++ . + + + +++i+ i + i+this report could undertake such projects.
 

incominities where this sort of storage facility 
would be a practical or necessary complement to the 
general water plant AID could develop projects Jointly with 
Peace Corps to plant locateo and build an adequate network 
of rain-catch cisterns. xelly morris, Assistant Director of 
Peace Corps for ftgop suggested a simiple, adequate and 
Inexpensive cister which Peace Corps is already helping to, 
build innorthern Togo. Some design work on the basis of 
this plan might yield a product widely usable for the region. 
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6. Research Methods Used
 

6.1 Chad
 

It is currently difficult for foreigners to travel
 

in much of Chad. The team did not receive permission to
 

travel to the countryside until over half the allotted in­

country time had run out. Then transportation was not
 

available. On-site rural observation was therefor2 largely
 

impossib] e.
 

The following alternative data-gathering methods were
 

therefore used:
 

An intensive documentary survey was followed by a
 

series of interviews with knowledgeable expatriate observers
 

such a.;l le.ic. Corp:s Volunteers, Jesuit priests, Enbassy 

and AID oft icci s , Univer.,;ity and Re.search Institute, 

expatr i.,tv sta lf m .m,,.r , nand mana(Jemt:nt personnel from the 

Lutt. cont r', It!!; Graind ,. E:ndernit,-. medical service who know 

the countr y in tiriat(Iy. 1very attetript was made to nee and 

talk with Hont ( 'ov,.riant-ntofficial:: in the Mini!;try of 

Social A.ii r ., Misin-.try of Ali-icultuitr DEXPA aqency 

(Direct d I:neti,:ig n, t e t dt,- a Formation P'ofes ionelle 

Agricolv), h, Univer. ity and ie-arch InTitnituten 'hi I 

moit W1th ilii!1 ,.ri-et cau'i,, Iiqtu'.n were (utIucc'.s ky 

of the ( (: 2 e icnb - ie pi,,onr i, tC) ..co'ait q1o.l £l'c nii-1I 

A fg(it-! z tlielz e Then1, slirefl"{,-r ' n n capita),I n 

full oft l0'0, i th ^1 1 nrvtz of0! he owi ry , Ch-%(idd fa 

roojtJ)4cit n wos ticridh iii t ) whoj1,, oniv £ to A liivor) 
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rural regica, could intimately describe its lifestyle,
 

problems and techniques. Questions designed to elicit a
 

p.,cture of general institutions were followed by direct
 

questions on water use and sanitation practices. Conver­

sation on each topic was pointed toward ideas and attitudes
 

about the why and how of things. In this fashion both
 

general and specific data were obtained.
 

Weaknesses of this method include: (1) the non-random
 

nature of the sample, (2) a skew toward regional generali­

zation which may not closely fit a specific locale because
 

of Chad's great echnic fragmentation and diversity, and
 

(3) the fact that documentary information may be outdated, 

too general, biased or a repetition of accepted but 

erroneous information. On-site data collection in the 

field could elininate much of this margin for error, but 

the team operated within the constraints described. 

These methods should nevertheless provide the 

following unefal results: (1) an accptable degree of 

undersltandir.g of the chara.terintics of different regional 

lifestylen, (2) an appreciation of the frames of referenco 

from which local |peo|'len make dic nions and on which 

they ban. hehaviour and reactionn. Thin ahould permit 

dosign team!i to nee people operating within the framework 

,of their own lojic inatead of as "incom|proh.nnibl¢ utingors " 

(3) it pictu,-e of local cottunun it is at; interacton flyntems 

in which avery olem¢,nt hau multiplior Influencr, and 
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(4) a set of recommendations to AID based on knowledge of
 

elements in the field of action.
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6.2 Upper Volta
 

In Volta information was sought from the following
 

sources: Local Government officials, international
 

development agencies, Peace Corps Volunteers, private
 

voluntary agency staff, anthropologists working locally,
 

and U.N. and CILSS program people. In addition trips
 

were made to the Eastern O.R.D. and the Banfora O.R.D.
 

where interviews were held. Documentation centers at the
 

C.I.E.II. (Centre Inter-etatic des etudes hydrauliques)
 

and S.A.E.D. (Societe ? des Etudes du
 

Development) were consulted; an interview was carried on
 

with researchers at the O.R.S.T.O.M. (Office des Recherches
 

Scientifique et Techniques de l'Outre Mer.)
 

http:C.I.E.II
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6.3 IU2 

O.R.S.T.O.M. Personnel were particularly cooperative
 

and informative in Togo, as was Professor Tettekpoe of the
 

Family Welfare Association, who has long first hand
 

experience developing community organization and partici­

pation to define local problems. Uuel.ul interviews were
 

conducted at the Ministry of Plan, and the Ministry of 

Social Affairs. M.ne. Addaba, sociologist at the National 

Scientific Pesearch Institute was particularly inform.ative. 

The teirun anthropoxlogist and geologist travelled by car through 

the Maritime JReqgion with Togol ese counterpart. , Du ring 

thin trip, local people were interviewed, and water 

installation. and catchment and storage methods surveyed 

and discussed.
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Fatht.-i 'irnr- - K(now I dqnekbl e )4aur,- Aroas and Mayo-
Kobbi Rcqion 

Fnthor I'tminiot - Sarti Country
14. tatvo )Rcyna - Anthropologist
15. Grandoa Ynlvio - Dr. Favier 

http:Velrdtv.ux
http:platt'.it
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Li fit 	 of Apo.il:ten tand P'v1cI -._eez ill Volta 

1. (In Abid_),in) din:cumon with lperUipDbq Volta 
Dqo Of t xr: L . Morian lG'lb,-rt 

2. 	 Ouel an di I .. ;.AID: Gary Coulter - vi:iit control 
3. 	 Mart-n Cilcz(€.'. - ex. i'V, 
4. 	 Toni Lucho - Ei :te-r a (ii d lro)tct.­
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@1.0 Availability of Water Sunlv 

Traditionally, the rural people of Went Africa have 
obtained water supplies for themselves and 'their herds from<" 

opendug wells and from stream# natural ponds# lakes or 

springs. Only in the steppes of the Sahelian Zone (annual 

rainfall 100 to 600 mm) and the drier parts of the Sudan 

savanna (annual rainfall 600 to 1,000w.) have wells been a 

traditional part of the rural water economy. Van in these 

regions, however# wells have been used only seasonally or 

intermittently in the absence of convenient, nearby sources 

of surface water. The well. then. isessentially considered 

as a source of reserve supply# -whensurface-water sources 

disappear during the course of the dry season, In the better 

@ 	 watered parts of West Africa, that is#in the Guinea savanna 

and the tropical forest regions# where annual rainfall exceeds 

1,000 -e wells were not traditionally used for rural water 

supply in the presence of relatively abundant surface sources. 

Chiefly as a result of Buropean influence since the latter 

part of the 19th century, wells have come to be accepted 

throuchout West Africa as the-cleanest, if not the !Mst­

snnitary, and also the most celiable sources of water suvoly 

for human consumption In the rural environments. 

2.0 Surface Water 

Surface water is widely available in streams, lakes 

va ponds throughout the wet season which lasts about 2 

months in the Sahelian. sone and 3-6 month# in the Sudan savanna* 
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In the Sahelian zone most streams cease to flow within a
 

few months after tne end of the wet season, and the only
 

available water is that accumulated in permanent natural
 

depressions (mares or marigots) along stream chanaels or in
 

artifically constructed tanks and reservoirs. In the
 

Guinea savanna and tropical forest regions, where the wet
 

season is longer than the dry season, sufficient ground-water
 

storage accumulates to sustain important spring discharge
 

and the base flows of larger streams through most if not all
 

of the relatively short dry season.
 

3.0 Ground Water
 

Ground water is widely available in sufficient
 

quantity for rural water supply in virtually all the impor­

tant rock terrains that occur in West Africa. (References
 

B, F, and G) Nevertheless, because of geologic discontinuities
 

and/or poor well drilling and construction techniques, local
 

failures to obtain adequate water for village supply may
 

and do occur. In such cases alternative sources of •ater
 

supply may necessarily have been considered. Precambrian a/
 

igneous and metamorphic rocks, which are the most extensive
 

of all the important rock groups, directly underlie the land
 

surface of large parts of most of the West African countries
 

with approximate areal extent in terms of the percent of the
 

total national territorial extent of each country, zhown in
 

Table B-1.
 

a/ See "Glossary" for definition
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Table B-1
 

Country 

Guinea 

Areal Extent 
(% of Total) 

60 

Country 

Togo 

Areal Extent 
(% of Total 

90 

Sierra Leone 95 Benin 86 

Liberia 95 Nigeria 52 

Ivory Coast 95 Niger 20 

Mali 12 Chad 36 

Ghana 55 Cameroon 84 

Upper Volta 

a/ 

84 

Paleozoic sedimentary rocks which include consolidated sand­

stone and shales with some limestones and dolomites also
 

directly underlie the surface of important parts of several
 

West African countries notably the following (Table B-2):
 

Table B-2
 

Areal Extent Areal Extent
 

Country (% of Total) Country (% of Total)
 

Guinea 40 Togo 5
 

Mali 61 Benin 5
 

Ghana 40 Niger 5
 

Upper Volta 12
 

Semi-consolidated sedimentary rocks of Cretaceous and 'ertiary
 

age include sands or soft sandstones interbedded with clays
 

and clay shales and some soft limestones and marls locally.
 

These depositn underlie narrow coastal plains in Guinea,
 

Sierra Leone, Ivory Coast, Ghana, Togo, Benin, Nigeria and
 

Cameroon. They also underlie important tectonic basins
 

in interior areas with approximato areal extent an followst
 

(See Table D-3)
 

!/ See "Glossary" for definitions
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Areal extent Areal extent
 
Country (% of Total) Country (% of Total)
 

Mali 27 Nigeria 47
 

Upper Volta 4 Cameroon 
 16
 

50
Niger 75 Chad 


Quaternary a/sediments include unconsolidated fluvial and
 

lacustrine deposits, which generally are relatively restricted
 

in areal extent. They occur together with the Cretaceous
 

and Tertiary sediments of the coastal plains and are exten­

sively developed in the Coastal Delta of the Niger River.
 

Important inland areas of Quaternary deposits are in the
 

great Lake Chad Basin of Nigeria, Niger, Cameroon and Chad.
 

Another important area of Quaternary deposits occurs in the
 

Inland Delta of the Niger River in Mali. Extensive tracts
 

of Quaternary deposits also occur as sand dunes in the
 

northern reaches of the Sahelian zone and extending into
 

the Sahara.
 

Among the four groups of rocks of West Africa which
 

have been previously mentioned, the rocks of the Precambrian
 

terrain present the mort difficult technical problems with
 

respect to the extraction of potable ground-water supplies
 

for rural requirements. The methods which must be adapted
 

in the search for and recovery of ground water in these
 

terrains are often costly with substantial risk of failure
 

or only qualified success in obtaining even minimal supplies.
 

a/ Sao "Glosnary" for definition
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Nevertheless, there is no alternative source of ground
 

water over large regions of West Africa. (As shown in Table
 

B-1 in seven countries Precambrian terrains directly
 

underlie 75 percent more of the national territory.) The
 

Precambrian terrains, although including a wide variety of
 

rock types, are chiefly intrusive granites and granite
 

gneisses interspersed with bands of metamorphic rocks,
 

principally schists, graywackes, quartzites and greenstones
 

with phyllites and crystalline limestones present locally.
 

The most readily available ground water and presently
 

the most extensively developed for ruial water in the
 

Precambrian terrains is that which occurs in the surficial
 

mantle of weathered rock together with an underlying
 

fractured zone (reference A & B.) In some lowlands and
 

plains the mantle attains thicknesses of 30 to 50m or even
 

more, but on higher ground near rocky outcrops or in hilly
 

areas the mantle may be less than 10m thick. The weathered
 

mantle from the land surface down generally has the following
 

characteristics:
 

(a) Laterite carapace or duricrust. Thickness 0-12m.
 

Seldom permanently water-bearing. Traditional unlined dug
 

wells can sometimes yield up to 30m 3/h, while the carapace
 

is temporarily saturated during the wet season.
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(b) Clayey alterites, commonly koalinitic and up to
 

10m thick. Running or soupy saturated clays 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) Friable sandy zone a few meters thick with
 

communuted mineral aggregates in granites and gneisses.
 

Yields to wells can range from a few hundred liters per
 

hour to a few m 3/hr.
 

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

places less or even more. Yields can range from 0.5 to
 

10m 3/h.
 

Most dug wells do not, and in some cases cannot,
 

penetrate much into zone (d)(reference A). On the other
 

hand, small diameter wells drilled by the percussion and
 

rotary methods can penetrate into zone (d) and beyond to
 

intercept water in deeper fracture systems. These two
 

methods may become ineffective and uneconomic, however,
 

if the rock becomes too hard. Penetration of hard rocks
 

to depths of 100m or more can be accomplished wiLh ease by
 

the down-the-hole air-hammer drill. In the granites and
 

granite gneisses of the Precambrian terrains the thickness
 

and permeability of zone (c) conditions the yields of dug
 

wells. On the other hand, dug wells sunk in the greenstonos
 

commonly find zones (a) and (d) most productive. The
 

schists may be productive to dug wells in zone (b) but zone
 

(C) is usually absent.
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Zone (d) is usually productive to drilled wells in schist.
 

Phyllites are commonly quite non-productive, but fortunately
 

they are not widespread. Quartzites do not usually weather
 

significantly but are productive to drilled wells in zone (d).
 

Ground-water occurrence in the Precambrian terrain,
 

whereas homogeneous on a regional scale, is much less so
 

on a local or well-site scale. Consequently, there is
 

always a risk of failure or only qualified success in
 

sinking any well in the Precambrian terrain. On the
 

average about 5 to 10 percent of wells put down find no water,
 

about 15 to 20 percent provide meager supplies, and 75
 

to 80 percent can be considered adequate to provide enough
 

water or more for a small village supply. The risk of
 

failure through poor well siting can, of course, be reduced
 

by appropriate study of local fracture systems and the
 

weathered mantle using well-established geologic criteria.
 

For both dug and drilled wells the range and average yields
 

and well depths usually encountered in the common rocks
 

of the Precambrian terrain are as follows (Table B-4):
 

Table B-4
 

Rock Type Well yield (m3/h) 
Aver- Except-

Rane age_ _ ional 

Well Depth(m) 

Range Average 

Schimst 0-20 8 40 25-80 40 

Quartzite 0-5 3 15 25-80 40 

Granite and 
granite gneiss: 

Zones (a)&(c) 0-5 0.2 10 5-30 15 

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

\ii
 



3-8
 

Because of their consolidation most ground water in
 

the Paleozoic sedimentary rocks circulates through fractures
 

and along bedding planes rather than through the interstices
 

of rock grains. The Paleozoic rocks crop out extensively
 

in the Voltaian sedimentary basin of Ghana extending into
 

parts of Togo, Upper Volta and Benin. They are also exten­

sively developed in the Taoudenni sedimentary basin of
 

Mali and in the Guinea sedimentary basin. The sandstones
 

generally form the most productive aquifers, but the shales
 

or siltstones and dolomites may also be locally productive.
 

(Reference F & G) For both dug and drilled wells the range
 

and average yields and well depths usually encountered in
 

the Paleozoic sedimentary rocks of those basins are as
 

follows (Table B-5):
 

Table B-5
 

Rock Type Well Yield (m3/h) Well depth(m)
 
Aver- Except-


Range age ional Range Average
 

Sandstone 1-5 3 50 10-200 40
 

Shale and/or
 
siltstone 0-5 1 10 5-70 40
 

Dolomite and/
 
40
or limestone 0-20 10 100 15-100 


The Cretaceous and Tertiary sedimentary terrains contain
 

the most productive aquifer systems in West Africa and are
 

most extensively developed in Niger, Chad and Nigeria as
 

well as somewhat less so in Mali and Cameroon (references F&G).
 

-% 
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The thick sands and semi-consolidated sandstones constitute
 

the most important aquifers. Equally thick but largely
 

impervious clays and siltstones, which are interbedded with
 

the sandy aquifers, bring about conditions which are conducive
 

to artesian flows or eubartesian pressures in several regions.
 

Such conditions occur notably in the Sokoto and Chad
 

basins of Nigeria extending into neighboring parts of Niger
 

and Cameroon. The range and average yields and well depths
 

from some of the more important aquifer systems of the
 

Cretaceous and Tertiary sedimentary terrains are given in
 

Table B-6:
 

Table B-6
 

Dug W lls Drillcd Wells
 

Depth Aver. Yield Aver. Depth Aver. Yield Aver.
 
range deptli(m) !_ range Yiold rangc

h) )(m)(m) dept. range( 3 /h)! Y(ield 3 ) 

Cont i nnt i I Tntt cilaire 

20-100 30 2-15 5 I30-350 150 25-250 75 

Cret c,.o ;.; Marine 

20-50 30 1-10 2 150-150 100 10-150 50 

M,e't I iclit iArI 

4- 1 100-500 150 50-300 50 

20-50 30 

Paleoc,-,ne 

1-15 3 

& .oc'-ne 

I 100-200 IMO 50-300 50 

10-50 30 1-15 Cot0-r3,n0.il T,5 {50-3(0 1.5n-5150 50-150 50 
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The unconsolidated sediments of the Quaternary terrains
 

contain important and productive aquifers notably in the
 

sands which are intercalated with clays of stream and
 

lake deposits and also in thick and extensive sand dune
 

deposits in parts of the Sahelian zone. Open dug wells in
 

these terrains common tap shallow aquifers at depths of 10
 

to 40m with an average of about 20m. Yields obtained from
 

.uch we)is range from 2 to 10m 3/h and average about 5 m3/h.
 

Drilled wells range from 20 to 100m deep with an average of
 

about 50m. Yields obtained may range from al-out 10 to 150
 

m3/h: with an average of about 50 m3/h (references B,F, and G).
 

4.0 	 Water Levels
 

The depth, at which the water level lies below land
 

surface in a well, is a very important economic and social 

consideration in the development of ground water for rural 

supply. The human labor involved in lifting water by 

bucret an, hand line from an open duq well or by hand pumps 

from a dre11 e(.wl in the implortant factor. The deeper the 

water level the le n nt.trii'tiv. iS a well for villa(le water 

supply, uninlq human labor ftor liftinq water. 

The depth 	of the ground-water level in quite variable 

through Wet Atric-a and delpnds ost the inter p lay of topo­

graphic, t,-v loq1c, hyl:udoq C a d cl mt ic, con(lit iollf 

(Raterenco 1.) In l ,': tm - the - Ind­th- ' n'n1 tel nln (1 

wator love I 1',' 	 a rcw ret tr to an msehljee:r.1y l"r tt'r. 

so 20 to 10m bolow tih lAnd aurface and in commonly At about 

10 to 15M. 

http:ljee:r.1y
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In the Paleozoic, Cretaceous-Tertiary and Quaternary
 

terrains the first water table is commonly from 10 to 40m
 

below land surface, but in places it is as much as 80 to
 

90m. Ground-water levels are deepest in the Sahelian zone,
 

generally 40 to 60m or more. Also where sedimentary terrains
 

have been dissected by streams as in the coastal plain of
 

Togo, the depth to water may be as much as 40 to 50m,
 

even in relatively humid areas. In other regions, as for
 

example in the Chad and Sokoto basins, deep aquifers may
 

give rise to flowing wells or subartesian water levels may
 

rise to within 10 to 20m of the land surfac,!. The aquifers
 

that provide such pressures may lie at depths of 100 to
 

250m or more below land surface.
 

The seasonal fluctuation of the ground-water level
 

is also an important consideration in the development of
 

ground water for rural water supply. The largest fluctuations
 

generally occur in areas away from large streams where the
 

water level may range from 7 to Om between the high at the 

end of the wet neason and the low at the end of the following 

dry sea:jon. Fluctuations of 3 to 5m are more commoit and 

near the mares arid marigots fluctuations may be less than 

one mettr. 

The n,.a: onal fluctuation of the water table in an 

important factor in the productivity of dug welln, most of 

which produc cont iderably letit water at the end of tho 

dry eanon than they do at the end of the wet neason. 
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This phenomenon is a result of the relative penetration of
 

the well into the water-bearing zone. Most dug wells in
 

West Afrina require one or more deepenings after initial
 

construction before a year-round supply can be insured.
 

Dug wells, to insure an adequate production, should extend
 

at least 5m below the lowest dry season position of the
 

water table. Dug wells, however, are particularly susceptible
 

to prolonged dry cycles, as demonstrated by the recent
 

Sahelian drought (1968-73) which induced a general water­

level decline of several meters. Many dug wells have not
 

yet recovered to pre-drought levels.
 

5.0 Present Status of Wate~r Development for Rural Supply
 

Both surface-water and ground-water sources are
 

presently used for rural water supply and livestock throughout
 

West Africa. In the absence of awareness of the health
 

hazards involved, a surface-water source, when it is
 

available, may be preferred by villagers or herdsmen because
 

of its relative convenience, in contrast to ground water,
 

which may require considerable labor for its extraction
 

from a well. In the tropical forest and Guinea savanna
 

regions household supplies may be taken directly from nearby
 

perennial streams or springs where these are conveniently
 

located to village compounds. Wells are used, however, if
 

surface-water sources are lacking or are located at more
 

distant points. The relative physical labor to the water
 

drawer and carrier in the critical factor.
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Farther north in the drier Sudan savanna small earthen dams
 

are used to catch and store surface-water runoff for dry
 

season use, chiefly for irrigation of crops in valley bottoms
 

(bas fonds) but also for livestock and household consumption.
 

Water is also taken from perennial ground-water fed ponds
 

and swamps (mares and marigots) and from shallow water
 

holes dug in dry river beds to tap underflow. Still farther
 

north in the Sahelian zone where surface-water sources are
 

precarious through most of the year, wells are used almost
 

exclusively for domestic apD livestock water supply, ire
 

particularly in the dry season.
 

At present, the development of sanitarily protected 

surface water for rural water supply in West Africa is 

severely limited by economic constraints. Primarily because 

of difficulty of sanitary protection, susceptibility to the 

vagaries of rainfall, potential for generating disease 

vectors, and cost of maintenance and water treatment, open 

surface-water zatchments are generally assigned a low 

priority insofar as concerns development for a sanitarily 

protected rural-water supply. Artificial rain-water catchments 

for covered cistern storage and protected spring captationa, 

however, may be acceptable alternatives to wells for rural 

water supply. Sanitarily protected .pring captations are 

reported to have been 1aitalled for rural water supply in 

a few places notably in the Guinea highlands, the Atacorian 

Bills of Togo and lenin, and the Cameroon highlands. Stich 

captationa, however, are not widely uined In Went Africa at prosont. 
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Present ground-water development in West Africa is
 

relatively small as compared to total ground-water avail­

ability. Only in a few areas is ground-water development
 

relatively intensive, as for exampl. for urban and suburban
 

areas from coastal aquifers near Abidjan, Lome and Cotonou
 

and from aquifers in inland for other urban areas as at
 

Garoua in Cameroon, Zinder in Niger, and N'Djamena in
 

Chad. Extraction of ground-water for rural use is presently
 

widely dispersed in Guinea, eastern Chad, Cameroon, Ivory
 

Coast, Togo, Benin, and Mali. Use is slightly more intensive
 

in western Chad, Niger, Upper Volta, Ghana, and Nigeria,
 

particularly in the Sokoto, Chad, Benue and Niger basins.
 

A number of countries. however, such as Ghana, Ivory Coast,
 

Togo and Upper Volta have embarked on important rural
 

water-supply development programs involving constructlu of
 

both modern dug wells and drilled wells with the assistance
 

of foreign donors.
 

Wells, now installed and those proposed for construction 

in the immediate future for rural water supply, are and will 

be commonly separated from cz'ch other by distances greater 

than 100m. Also the withdrawals from individual wells,
 

either by hand pump or by bucket and hand line, are commonly
 

less than 5 m3/d. For these reasons virtually no significant
 

lnwering of thu water table, caused by pumping overdraft
 

from rural water-supply wells, in likely to occur in the
 

foracoable future in Wont Africa.
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Pathogenic bacteria and/or parasites of human and/or
 

animal origin are not uncommonly introduced into open dug
 

wells in West Africa through ignorance or by accident.
 

Such pollutants, however, generally remain in the well
 

itself and/or its immediate vicinity. Pathogenic bacteria
 

and/or parasites introduced into a well do not normally
 

travel more than a few meters away from the well. Also
 

control of such pathogens can generally be effected by
 

simple chlorination of the well itself, although repetitive
 

treatment over a period of several days may be necessary
 

where wells are severely polluted.
 

To extract ground water for rural domestic consumption,
 

livestock and urban water supply there are essentially five
 

kinds of wells presently in use in West Africa. These include
 

(1) traditional dug wells, (2) ,odorn dug wells, (3) larger
 

diamcter bored wells, (4) small or intermediate diameter
 

drilled wells (tubewells), and (5) large diameter tubewells.
 

Traditional open dug wells for village and livestock
 

water have been constructed in all of the geologic terrains
 

of West Africa. These are dug by simple hand excavation
 

techniques using a pulley or windlass with buckets and
 

hand lines for removal of soil and rock. Such ,iells have
 

been dug to depths of 50m or more. Many are unlined and as
 

much an 5 to 10m in diameter. They are nubject to gross
 

pollutior and occasionally have been known to cave in
 

andangoritig tho lives of local hordors or cultivators.
 



3-16
 

Also because of inadequate penetration into the aquifer they
 

commonly fail in the dry season. There are still many
 

thousands of such wells in use in West Africa, but they
 

are gradually being supplanted by modern open dug wells
 

and drilled wells (tubewells).
 

The so-called modern open dug wells in West Africa are
 

essentially adaptions of French technology developed during
 

the late 1940s and 1950s (Reference C.) Also, the prevailing
 

rationale for the continuing construction of the modern
 

dug well has been the provision of relatively clean water
 

(as against a marigot or a traditional well) for basic
 

village use and a well from which water can be drawn by
 

bucket and hand line with minimum maintenance requirements.
 

Whereas most modern dug wells are adequately protected against
 

lateral percolation of polluted surface seepage around the
 

well curbing, pollutants including fecal matter and other
 

humpn and animal offal can be easily and directly introduced
 

into the top of the well from hand lines and buckets. Thus,
 

modern dug wells without covers provide only a partial solution
 

to the problem of sanitary water supply for small village
 

requirements. Modern dug wells provided with covers for
 

sanitary protection and equipped with hand pumps have been
 

placed in service locally in some countries of West Africa,
 

as for example Chad, UppLr Volta and Togo. These installations
 

have not proved viable however, except where regularly main
 

tained by concerned expatriate volunteer, charitable or
 

religious grops.
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In the absence of maintenance the pumps break down, the
 

covers are broken or removed, and water continues to be
 

drawn by villagers by hand line and bucket.
 

The modern dug wells are mostly constructed by the
 

"trousse coupante" method. An excavated hole is first put
 

down as deeply as possible by village labor using hand tools
 

and some supplies providz-A by the sponsoring agency.
 

Concrete rings 2.0 to 1.6m in diameter are placed in the
 

excavated hole above the water table reducing to 1.6 to
 

1.0m in perforated rings in the water-bearing zone. The
 

perforated section is generally gravel-packed to prevent
 

fine aquifer materials from entering the well. The lowermost
 

ring is provided with a sinking shoe and concrete rings
 

are poured in a mold and added at the top of the perforated
 

section as the well is deepened. Virtually all dug wells
 

require one or more deepenings after initial construction
 

before a viable water supply can be assured through the
 

dry season. The government agencies in West Africa involved
 

in rural water supply development using modern dug wells
 

virtually all employ considerable mechanized equipment,
 

including derricks, air compressors, jack hammern, explosives,
 

and sinking pumps. In addition to the government agencies
 

regularly concerned, there are commonly many donor agencies
 

and PVOs involved in well construction projectn in the Went
 

African countries. For exnmple, there are 20 such agencies
 

in Upper Volta and 11 in Togo. Although no accurate inventory
 

in available, it is estimated that there are probably 50,000
 

or more modern open dug welln now in operation in Wont Africa.
 



In addition to the prevailing modern dug well, which
 

requires a large component of hand labor, mechanical boring
 

equipment is currently being used to construct large-diameter
 

(0.8 to 1.0m) wells for village water supply particularly
 

in the weathered mantle of Precambrian terrains. This method,
 

which has been used with some success in Ivory Coast, Togo
 

and Upper Volta, is limited to soft ground with some cohesion.
 

It is useful, however, for reconnaissance as well as production.
 

The laterite carapace of zone (a) can generally penetrated
 

with no problems. Also because of the rapidity of construction,
 

the fluid or soupy clay layers of zone (b) can be controlled
 

with the working casing, where not too thick. The method,
 

however, does not lend itself to penetration very far into
 

zone (d). Thus the effective depth of most wells constructed
 

by this method is about 25m. Three reconnaissance holes
 

or one production well can be constructed in one day. (A
 

mocaern dug well may take as long as 2 months or even more to
 

complete.) The yields of large-diameter bored wells are
 

reported to be comparable to those of modern dug wells.
 

Small-diameter drilled wells (tubewells) equipped with
 

hand pumps are increasingly being used in the West Africa
 

countries for village water supply. There are reported to
 

be more than 1,500 such wells in current use in Ghnna, more
 

than 2,000 in Nigeria and more than 4,000 in Ivory Coast.
 

(All these village tubewell hand-pump projects are supported
 

by strong maintenance organizations financed and administered
 

by central, regional or state government agencies.)
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A minimum diameter of about 4 inches is require6 for
 

installation of a hand pump in a tubewell with a nominal
 

capacity of 1.5 m3/h. For a power pump the minimum diameter
 

is about 6 inches, which diameter permits drafts up to
 

about 12 m3/h. PVC is commonly used for shallow surface
 

casing in Precambrian terrain, but steel casing may be
 

required in deeper tubewells in the Paleozoic, Cretaceous-


Tertiary and Quaternary terrains. Also well screens and/or
 

gravel packed slotted pipe is required in unconsolidated
 

or semi-consolidated sand aquifers of the Cretaceous-


Tertiary and Quaternary terrains.
 

Until recent years most small-diameter tubewells
 

were put down by conventional rotary or percussion drilling
 

rigs. The rotary rigs operate quite satisfactorly, except
 

in hard rock. The conventional rotary rig is particularly
 

adapted to drilling conditions encountered in the alternating
 

soft sands and clays of the Cretaceous-Tertiary and Quaternary
 

terrains. A rotary drilled well about 50 meters decp is
 

reported to require about 2 to 3 days at two shifts per day
 

to complete in most soft rock terrains. Percussion drilling
 

is well adapted to the Precambrian and Paleozoic sedimentary
 

rock terrains, but progress may be slow if hard rock is
 

encountered. In softer rock a percussion drilled well 50m
 

deep can be completed in a week, but if hard rock is encountered
 

the well may require a month or more to complete.
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The down-the-hole air hammer drill has been introduced into
 

West Africa in recent years. This drilling method is
 

particularly well suited to the Precambrian hard rock terrains,
 

because of the rapidity of penetration (20m or more per day)
 

and of the indications given of water productivity from the
 

fractures of zone (d). Although rotary and percussion drilling
 

rigs are still widely used in West Africa, the down-the-hole
 

air hammer rig is gaining increasing favor, as for example
 

in a number of current rural water development projects in
 

Benin, Togo, Ghana and Ivory Coast.
 

6.0 Costs of Hand Pumps and Well Construction
 

Several types of hand pumps have been installed on
 

both dug and drilled wells in West Africa. None has
 

proved entirely satisfactory under conditions of heavy use
 

and lack of maintenance. The importance of maintenance in
 

satisfactory pump operation is suggested in Table B-7:
 

Table B-7
 

Approx. No. Hand Approx. % Pumps
 
Pumps Installed on out of Order at
 

Country Drilled Wells Any One Time
 

Ivory Coast 4,000 10
 

Chana 2,500 15
 

Nigeria 3,000 10
 

Togo 500 50
 

Upper Volta 350 50
 

Chad 400 20
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As shown in this table Ivory Coast, Ghana and
 

Nigeria have established relatively effective national
 

maintenance programs which can deliver required service
 

at the villagc ivel. Experience in Ivory Coast appears
 

to indicate that one technician with one fully equipped
 

maintenance unit is necessary to service 125 to 130 hand
 

pumps per year with about 90% efficiency. Some assistance
 

from local villagers is also required. On the other hand
 

in Upper Volta one service -:rew can maintain only about
 

100 pumps a year with 50% efficiency, because the pumps
 

are widely scattered and requisite spare parts are commonly
 

not available.
 

The types of hand pumps presently in use in West
 

Africa and taeir relative characteristics and costs are
 

shown in Table 11-8 (reference D.) With the exception of
 

the Vergnet pump all others are of the reciprocating lift
 

type. The Vergnet pump which operates with a foot
 

pedal instead of a hand lever, han a number of advantages 

for ease of installation, operation and repair. Slight
 

modifications in the diameter of the piston and the length
 

of the stroke also permit raining water from depths as 

groat an 65m. Most other pumps in common use in West 

Africa are limited to lifts of about 40m. 
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Max. Max. Approx.
 
lift Yield Cost
 

Make Type (m.) (m 3/h) (US $)
 

1.0 	 580 a/
Abi M,MR 	 40 


/
Bodin Majestic 30-35 1.0 660 

Brian Africa (100 (0.3 2,990 
( 40 (0.9 

30-35 1.2 415 a/
Dempster 


Godwin W1H51 (100 (0.4
 
( 40 (1.3 1,450 a/
WlH54 


Uganda 	 ( 60 (0.4 ? 
( 50 (0.6 
( 25 (0.9 

Vergnet 4C 	 65 0.6
 
4A 10 	 1.7 744 a/
 

AID/
 
Battelle 65 0.3 150
 

Moyno 	 100 0.3 450
 

Another type of hand pump-cum-well has been developed in
 

Chad through the joint efforts of U.S. AID and the Peace
 

Corps. The 2 inch well casing serves also as the pump column.
 

The wells range from 15 to 30m deep with water levels 10 to
 

25m below land surface. The Tysen well, as the ccmbined
 

pump-cum-well is called, including the casing, screen and
 

pump, costs only $1,500 installed. Maintenance is estimated
 

at $100 per year. There are some 200 such wells currently in
 

operation in Chad maintained by the government with Peace
 

Corps assistance.
 

a/ Dolivered in Uppor Volta
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Most of the modern open dug wells in West Africa, which
 

have been c-nstructed by government agencies and/or through
 

the auspices of their international supporting donors
 

during the past 15 years have employed imported mechanical
 

equipment (that is, derricks, steel cable, winches, air
 

compressors, jack hammers, sinking pumps, etc.) as welli
 

imported materials (that is, explosives, cement and rein­

forcing steel, etc.) in their construction. When overhead
 

and the amortization of such equipment and material costs
 

are included with costs for local materials, transport and
 

some skilled labor, the gross costs of modern dug wells in
 

West Africa are markedly higher (perhaps 3 to 4 times)
 

than the costs of so-called traditional dug wells put down
 

exclusively by hand labor.
 

The costs for a conventional modern dug well of the
 

tyl put down in the Precambrinn and Paho.zoic terrains of 

West Africa are presently estimated to lit in the ranqe 

shown in Table B-9. 

Table B-9 

Range in Cost per Avoraqe Coat 
Linear Meter of Well . or. ine r Meter
 

ChO $ 275-395 $ 34
 

Ivory Coast 200-350 
 250
 

Upper Volta 205-310 
 275
 

500
Togo 300-800 


Overall in Franco­
phone West Africa 200-700 
 350
 



3-24 

Thus the relative costs for an average modern open 

dug well about 35m deep would be approximately as shown 
C 


inTable 5-10. 
Table 3-10 

Range inCost__
ewall-

Average Cost,
Per-well 

Chad $ 9,625-13.125 $11,690 

Ivory Coast 7,000-12#250 8.750 

Upper Volta 7.175-10,850 9,625 

Togo 10,500-28,000 17,500 

overall inFranco­
phone West Africa 7,000-24,500 12,250 

Relative costs depend on the depth and diameter of the wellor 

eon the costs and availability of imported supplies and 

equipment, transport, labor and local overhead, 

For a large-iameter (0.6 to 1.0Om) bored well costs 

are estimated at about $165 per liear meter for a lined 
+ + +
I-i++ +i?++: + '+ ) J , g, + +


finished production well in UpMer Volta and $200 to $250 per 

linear mester In Togo and Ivory Coast. The cost for a 20a 

well can thus range from about $2,300 to $5#000. For a 

reconnaissance, hole using this mchancal boring method 

costs are les, about $125 per meter. 

The present costs for small diameter (4 to 6 inch) 

drilled wells (tubewells) of the type that would be equipped 

with a hand pump and with a nominal yield of about 1.5 

m3/h are esti iated to lie In the ranges shownin Table 5-11.P 

j~Without Rand Pum
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Table B-Il
 

Range in Cost per Average Cost per
 
Linear Meter of Well Linear Meter
 

Chad $150-250 $200
 

Ivory Coast 175-275 225
 

Upper Volta 100-200 150
 

Toga 200-300 250
 

Overall in Franco­
phone West Africa 100-350 225
 

The costs in Ivory Coast and Toga are somewhat higher
 

because of the down-the-hole air hammer drill is now being
 

increasingly used for construction of small diameter tube­

wells. In Chad and Upper Volta such tubewells are more
 

commonly constructed by the rotary and percussion methods.
 

The relative costs of an average small-diumeter tube­

well of about 35m would be in the ranges shown in Table B-12.
 

Table B-12
 

Range in Cost Average Cos
 
Per Well Per Wellaf
 

Chad $ 5,250-8,750 $7,000
 

Ivory Coast 6,125-9,625 7,875
 

Upper Volt. 3,500-7,000 5,250
 

Togo 7,000-10,500 8,750
 

OvorAll in Yranco­
phono Went Africa 3,500-12,250 7,875
 

a/ WitL.ut hnnd pump. 
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In addition to the drilling method, costs depend on
 

the type of casing used (PVC is cheaper than steel casing),
 

the type of screen (wire-wrapped screens are much more
 

costly than gravel-packed slotted pipe), the availability
 

of supplies and drilling equipment, transport, labor and
 

local overhead.
 

The costs for larger diameter (10-12 inch) drilled
 

wells that would be equipped with a power pump with a
 

nominal yield of 50 m3/h or more are in the range of $700
 

per linear meter or $42,000 for a 60m tubewell. Wells of
 

such capacity are suited, of course, chiefly to serve
 

towns of 5,000 persons or more that are located in favorable
 

Cretaceous-Tertiary and Quaternary terrains.
 

The depth of penetration into one or more aquifers is
 

an important element in the cost of a well. With a dug well
 

the cost increases with depth, whereas much of the cost of
 

a drilled well is in fixed charges so that with increased
 

depths costs are not incremental. Also per m3/h of water
 

obtained a drilled well is cheaper than an open well. The
 

chief advantage of a dug well is in the use of some local
 

labor and materials. Nevertheless, about 50% of the gross
 

cost of a modern open dug well lies in the use of imported
 

materials and equipment (including its amortization) for
 

its construction (Rtference C.) About 80% of the gross
 

coot of a drilled well (tubewell) lies in the use of imported
 

materials and equipment (including its amortization) for
 

its construction (Reference A.)
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7.0 Opportunities and Constraints in Rural Water Supply 
Development
 

The chief advantages of a drilled well over 
a dug well
 

ease of emplacement,
(1) rapidity of construction, (2)
are 


(3) greater ease of sanitary protection, (4) 
lower cost per
 

m3/h of water that can be obtained, and (5) greater permanence
 

The only

and dependability of the water supply (reference 

A). 


real problem is the need for a hand or power pump for water
 

To operate satisfactorily
extraction from a drilled well. 


Effective maintenance demands
 pumps must be maintained. 


trained service crews provided with adequate 
parts, supplies
 

and transport for pump repair and/or replacement 
as well as
 

effective support from national and regional 
organizations
 

concerned with administration of maintenance 
programs. If
 

any one of its essential parts fails to function properly,
 

a maintenance program rapidly becomes ineffective. 
There are
 

today virtually no hand or power pump maintenance 
programs
 

100% effective. There
 
in the West Africa countries which are 


are, however, a number of promising programs 
underway,
 

notably in Ivory Coast, Ghana and Nigeria. They are badly
 

needed elsewhere.
 

In view of the well-known constraints of 
open dug
 

wells versus drilled wells and the pump maintenance 
problem,
 

there may be possibilities for gravity water development for
 

some parts of West Africa. One
 
village water supply in 


possibility is the spring ca|,tation, which could doubtless
 

be much more widely utilized in relacive well watered hilly
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areas as for example in the highlands of western Guinea,
 

southwestern Mali and southeastern Volta; in the Atacorian
 

Hills of Togo and Benin; in the Cameroon highlands of Nigeria
 

and Cameroon; in the Adamawa Hills of Cameroon; and in the
 

hilly areas of eastern and southern Chad. By constructing
 

sanitarily protected captations or collecting boxes over
 

spring heads unpolluted water can be delivered by gravity
 

pipe line to village fountains on lower ground. Before such
 

a spring captation program could be undertaken, detailed
 

national inventories of potentially developable springs with
 

the village populations to be served would have to be made
 

together with estimates of the costs of development.
 

Another alternative to full dependence for village
 

water supply on open dug wells is more extensive use of
 

rainwater collection in covered cisterns, :.-hih are now
 

used to a limited extent in the tropical forest and Guinea
 

savanna zones where annual rainfall exceeds 1,000mm.
 

Collection of water from roof tops, particularly where
 

these are of corrugated iron, is one possibility. If the
 

cisterns are constructed on or above ground level the water
 

could be drawn off by relativezly sanitary taps rather than the
 

alternative of unsanitary dUpping with hand lines and buckets.
 

Such cisterns could be bui..t of mortar and brick or blocks
 

of laterite, which is widely available in West Africa, and
 

lined with neat cement for impermeabilizing.
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Still another alternative is to select uncultivated
 

rocky knobs or hillocks, of which there are many in 
the
 

Precambrian and Paleozoic terrains, and to develop 
these
 

as rainwater harvesting areas. Ideally such areas should
 

be protected from trespass by man and animals to reduce
 

the pollution hazards. Rainfall runoff from rocky slopes
 

could be diverted by low pitched rock dikes on the 
contours
 

into collecting channels and thence led down slopes into
 

one of more covered cisterns. Before embarking on any
 

large-scale rainwater harvesting projects it would first
 

be desirable to undertake feasibility studies including
 

or areas, potential
identification of potential sites 


water yields from such areas and approximate costs. 
To
 

improve sanitary quality the collected rainwater could 
be
 

chlorinated in the cistern or passed through simple sand 

cistf -ns (reference E.)
filters before delivery 	 into the 

r'iy also exi!.L in dims and reservoirsOther alternatives 


for storage of the surfa.'c runoff of streams, and also
 

infiltration
collection of the underflow by means of 


galleries from permeable deposits of sand and/or gravel
 

In favorable topographic situations
 near stream channels 


such water might be delivered by gravity pipe line to
 

is likely, however, that in most places

points of use. It 


such 	 wotuld require
pumping would be required. Also supplies 

treatment before distribution, if sanitary quality in to 

be assured, and treatment facilities would have 
to be main­

they are to operate effectively.
tained if 
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Such facilities are unlikely to be cost effective for dispersed
 

village water supplies. They might, however, be considered
 

for larger agglomeratious of villages in more densely
 

settled areas of West Africa.
 



8.0 
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9.0 GLOSSARY
 

Precambrian Terrain:
 

Hard igneous and metamorphic rocks more than 600 million
 
Ground water occurs mainly in a superficial
years old. 


weathered layer (mantle) developed on these rocks
 
and in an underlying fractured zone. Little or no
 
ground water generally occurs in these rocks at depths
 
greater than 100m. Poor aquifers - but supply enough
 
water to sustain village wells.
 

Paleozoic Terrain:
 

Consolidated bedded sedimintary rocks from 350 to 600
 
million years old. Ground occurs chiefly in the
 
bedding planes and in secondary joint systems in these
 
rocks. Little or no ground water generally occurs
 
in these rocks at depths greater than about 250m.
 
Mediocre to poor aquifers - but provide enough water
 
to sustain village wells.
 

Cretaceous - Tertiary Terrain:
 

Semi-consolidated bedded sedimentary rocks from 130
 
to 150 million years old. Contains good to excellent
 
aquifers, chiefly in sands and soft sandstones at
 
depths which may range from 20 to 400m below land
 
surface. Contains the most extensive and productive
 
aquifer systems in West Africa.
 

Quaternary Terrain:
 

Unconsolidated sedimentary deposits less than 2
 
million years old. The sandy layers form good to
 
excellent aquifers in some parts of West Africa
 
at depths which may range from 10 to 150m below
 
land surface.
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US AID
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Robert de St. Vincent, Techn. Director; Louis Authosserre,
 

Well Construction Expert
 



3-3A
 

Contactn
 

Ivory Coast
 

REDSO (Regional Development Service Office)
 
Richard Dudley, Chief Engineerl M.J. Gilbert, Agri.
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D.T. Lawson, director-general; Honyiglo Koffi,
 
N.C. d'Almeida, hydrogeologists; Theophile Bruce, Quevi
 
Teko, prospectors
 
Direction de l'Hydraulique et de l'Electricite
 
Gaforou A. Osseni
 

Service de l'Hydroulique
 
Mr. Barke
 

Subdivision Service de l'Hydraulique/Nord
 
Mr. Yao Amefia
 
Subdivision Service de l'Hydraulique/Sud
 
Mr. Ativon Kodjo
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1.0 INTRODUCTION
 

In West Africa the local mission project designers, knowing
 

exactly the areas to be worked in and the subsurface character­

istics of the area, must reach a tradeoff between drilling
 

efficiency, cost of rig and suppo-rt equipment, logistical
 

support requirements, and attempts to stimulate local "cottage
 

industries" to produce low cost, low maintenance drilling
 

rigs and spare parts. USAI.D could opt to produce a large
 

quantity of quality, expensive wells using sophisticated
 

imported equiprient, or to stimulate the development of a
 

well "drilling" indu;try by introducing low cost, low maintenance 

"drillinC" eui|p, .entappr,, priate to the areas being drilled in, 

using locall ianufacture, of the rig and spare parts. A 

COMIJOiuI, t CJ! tht- ,'..ecorld alternative would be a local competency­

a nvd dI l iti; t 1 , 1f i nI I,ro(r im for loca I people interested 

1i t *II t 11 t hv- ,wn ( ra,;;-root., fami ly drill ing company 

to di i 11 wt. I1 - Iii a wr,11 ar.a of th,. count rynide near their 

prcent:nt h(wJ. (or evv.i forminq a myriad of intinerant type 

dr i I noN I ti ?n, 

Th- Nat Icn.i Wat.tr Wt-11 Ansociation in Columbus, Ohio 

nhould 1w- nl,," t1 ,ive- ImAIr) specific project dei. i qnerfi a clear 

cut ao!n yi.it ' i v au1 rkiproiche.-1 local equipmentI IV:i 	 to 

manufact iii q nitln pjoup!,itn-, trni ni rI,roq nrn:.
 

i h.41 d% It-llt i t to an area, then
w,, ppiopia 

c'Onld,-	.hlly 1,- e'4[tl~x d,-wit,-: mi , p~urn., Cuol~tireftsiorn and 

.~"oI )v. r ,iuj.lwnl .reache hit 1 r rueid t it Oi well1 af ter it han 

goisabhut ii ji#otunct wsttr lovel1 ihnd dl wo1 1 s can be nanitarily 



4-3
 

sealed and operated as efficiently as drilled wells, with
 

the added benefit of allowing access to the water through
 

a man-hole if the hand pwap breaks down. The lack of access
 

to the water in a small diameter drilled well when the pump
 

breaks down is a serious problem for a village which has
 

become dependent on a recently installed well with hand pump.
 

2.0 Well Drilling Methods
 

2.1 Simple Approaches
 

There are simple methods of making water wells . These
 

methods can be used with very little equipment, in most cases,
 

but can only be used is soft clay, silt, sand or otherwise
 

unconsolidated formations. If there are boulders or hard
 

rock formations, there is little or no chance that most of
 

these methods will work. They, in all cases are slow but
 

can make small (6-8") diameter bore wells to depths of up
 

to 250 feet. These methods are best described in AID's
 

"small wells manual" quoted here with personal observtions
 

added.
 

The term "well drilling methods" is being used here to
 

include all methods used in creating holes in the ground for
 

well construction purposes. The limitations on well diameter
 

(8 inches and less) exclude the dug well from consideration.
 

The sections that follow describe the bored and driven, the
 

percussion, hydraulic rotary and jet drilled wells.
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2.11 Boring 

Boring of small diameter wells is commonly undertaken
 

with hand-turned earth augers, though power-operated augers are
 

sometimes used. Two common types of hand augers are shown in
 

Figure 5.1. They each consist of a shaft with wooden handle
 

Fic S.I 	 HAND AUGERS. (Fom Fas 6, Well, Deputment of the Army TechnicA 
Ma ul T .297. 19S7.) 

at the top and a bit with curved blades at the bottom. The
 

blades are usually of the fixed type, but augers with blades
 

that are adaptable to different diameters are also available.
 

Shafts are usually made up of 5-ft sections with easy latching
 

couplings.
 

The hole is started by forcing the blades of the bit
 

into the soil with a turning motion. Turning is continued
 

until the auger bit is full of material. The auger is then
 

use of a light tripod pulley top, 

lifted from the hold, emptied and returned to ur;e. Shaft 

extensions are added at.; neuded to bore to the desired depth. 

Wells shallower than 15 ft, ordinarily require no other equip-

Inent than the auger. D.eeper wells, how,.vvr, re:(uire the 

with a at the or a rnised 

platform, to that the auge.r sha ft can be. intn.*rted and removed 

from the hole without diuIconneCting. all :sha ft nections. 
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The spiral auger shown in Fugure 5.2 is used in 
place
 

stones enc antered during
of the normal cutting bit to remove 


When turned in a clockwise direction,
boring operations. 


so that it can be lifted to
the spiral twists around a stone 


the surface.
 

The method is used in boring to depths of about 50 ft.
 

in clay, silt and sand formations not subject to caving. Boring
 

in caving formations may be done by lowering casing 
to the
 

bottom of the hole and boring ahead little by little 
while
 

forcing the casing down.
 

F 

F,. 0,1 IPIt L AL RfA 

n hand nuqer in moot likelyThin mothod of |kori:ici wit), 

the se cond ch,',1,,' t way, t, Ith , a tivi.-Ill j?(Weti ion, thlllow 

n,; ]lacr.wh,'r, tho, wnt,'r tnblo
Wvat Afrln th,,r,
well. In 
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One well trained
is shallow enough to use this method. 


man, with some augers and hand tools, going from village
 

to village, where wells are needed, and with the people
 

a well every week
of the village doing the work, could make 


to two weeks. The augers i-,d tools would not cost over
 

He would also need logistics to carry hand pumps,
$1,000.00. 


pump pipes, and 5-6 sacks of cement, gravel and sand 
to
 

make a base for the hand pump.
 

2.12 Driving
 

Driven wells are constructed by driving into the 
ground
 

a well point fitted to the lower end of tiqhtly connected
 

The well point must be
sections of galvanized iron pipe. 


sunk to some depth within the aquifer and below the water 

The riser pipe above the well point functions at
table. 


the well casinq. 

drive hammer, drive cap toEquiprmnent used includes a 

protect the top end of the riser pine during driving, 
tripod,
 

pulley and i;tronq rope with or without a winch. A liqht 

be uned in..tad of *he tripod an.i.,mbly.drillinq rig may 

be driven either by h.and me.thod,; or with the
Well point.t; c-n 

5.3 an!:;mblY for n purel'
aid of rmichinvf; . Fiqure ;hows' t),e 

me.thod. Th,. €r iv -I ck adirrirbl i .e co:L:1only
hand-driv en 

the aid of a tripod
ojxrat.d by n drillinq riq or t£y hand with 

5.4.and tnckl e ar, fhown , in Vi qnre 

http:1,000.00
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IW4u~, bchfIfe I 

11l lopi sof 

*@let t,..I 

F&5.3 SIMPLE TOOL FO'k DRIV. 
INC WELL POINTS TO 
DEPTHS 0F IS TO )OFT. 

Whatever the method of driving, a starting hole is
 

first made by boring or digging to a depth of about 2 feet
 

As driving is generally easier in a saturated
 or more. 


formation, the starting hole should be made deep enough
 

to penetrate the water table if the latter is sufficiently
 

shallow. The starting hole should be vertical and slightly
 

The well point
larger in diameter than the well point. 


is inserted into this hole and driven to the desired depth,
 

added as necessary. Pipe
5-ft lengths of riser pipe being 

couplings should have recessed en~ds and tapered threads 

to provide stronger connections than ordinary plumbing 
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The pipe and coupling threads should 
be coated
 

couplings. 


with pipe thread compound to provide 
air-tight joints.
 

The well-point assembly should 
be guided as vertically
 

as possible and the driving tool, 
when suspended, should
 

The weight
 
be hung directly over the center 

of the well. 


of the driving tool may range from 
75 to 300 pounds.
 

Heavier tools require the use of 
a power hoist or light
 

The spudding action of a cable-tool
 drilling rig. 


drilling machine is well suited 
for rapid well point
 

Slack joints should be periodically 
tightened


driving. 

Violent
 

by turning the pipe lightly with 
a wrench. 


twisting of the pipe makes driving 
no easier and can
 

This must, therefore,
 
result in damage to the well point. 


be avoided.
 

Driven wells can be installed 
only in unconsolidated
 

Hand
 
formations relatively free of cobbles and boulders. 


driving can be undertaken to depths 
up to about 30 feet;
 

machine driving can achieve depths 
of 50 feet and greater.
 

I.~ 

rIj[5,4 g)Ilt't ICCK A ',IMM I11t 

IF I)kl¥|NG WLL 

h**U rt. 
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The cost for doing this type of well would depend on what
 

type of tools were to be used in driving the well point and
 

pump pipe to its desired depth. All tools could be fabricated
 

from a local machine and welding shop and the hand tools
 

could be bought from the local shops. Until hand pumps can be
 

made in a country, the pump parts and screen well point would
 

come from AID at a cost of under $500.00 per well. Again, a
 

man would have to be trained and supplied with logistics to
 

move the pipe, driver and transport cement, gravel and sand
 

for the sanitary upper structure.
 

2.13 Jetting
 

The jetting method of well drilling uses the force
 

of a high velocity stream or jet to cut a hole into the
 

ground. The jet of fluid loosens the subsurface materials
 

and transports them upward and out of the hole. The rate
 

of cutting can be improved with the use of a drill bit
 

an
(Figure 5.5) which can be rotated as well as moved in 


up-and-down chopping manner.
 

The fluid circulation system is similar to that of
 

conventional rotary drilling described later in this chapter.
 

Indeed the equipment can be identical with that used for
 

rotary drilling, with the exception of the drill bit. Simple
 

equipment for jet drilling is shown in Figure 5.6. A tripod 

made of 2-inch galvanized iron pipe is used to suspend the
 

galvanized iron drill pipe and the bit by means of a U-hook
 

(at the apex of the tripod), single-pulley black and manila ropo.
 

A pump having a capacity of approximately 150 gallons per minute
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at a pressure of 50 to 70 pounds per square inch is used
 

to force the drilling fluid through suitable hose and 
a
 

The fluid,
small swivel on through the drill pipe and bit. 


on emerging from the drilled hole, travels in a narrow
 

ditch to a settling pit where the drilled materials (cut­

a storage pit where it is
tings) settle out and then to 


again picked up by the pump and recirculated. The im­

portant features of settling and storage pits are described
 

in the later section of this chapter dealing with hydraulic
 

rotary drilling. A piston-type reciprocating pump would
 

be preferred to a centrifugal one because of the greater
 

maintenance required by the latter as a result of leaking
 

seals and worn impellers and other moving parts.
 

Fi& .s ITS FOR MWDRILLING. 
( m Fig 17. W011. Depa . 
Onfnt or the Asmy Technic&J 
ManuO TM $.297. l97J 

The spudding percussion action can be imparted to 
the
 

bit either by means of a hoist or by workmen alternately
 

pulling and quickly releasing the free end of 
the manila
 

from the swivel. This
the other side of the block
rope on 


may be done while other workmen rotate the drill pipe.
 

The drilling fluid may be and is very often plain 
water.
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in somebe achievedof the order of 50 feet mayDepths 

formations using water as drilling 
fluid without undue
 

When caving does occur, then a 
drilling mud
 

caving. 


described in the later section 
on hydraulic rotary
 

as 


drilling should be used.
 

The jetting method is particularly 
successful in
 

Under these conditions a high 
rate of
 

sandy formations. 


Hard clays and boulders do
 is achieved.
-penetrati' 


present problems.
 

pOt StrIJt Oa SIOTAIV tAetLt)6G 
N 1 " IJ NOJ-A FOR 

or men to do this type
train a m'Ari
Hore aganin you mosmt 

ti l l o)y ' roe and drill pipe can 
The trlijod,of drilling. 

f: m the local.frsci f.i.torialbe fabricAt'd 
h|oo, *trxin~rwith ou.-tion

The puttpa (contrifu9'al)markets. 



1 
*4 

and discharger os.l the swivel and bit should be the
 

would cost $100.00: 

only exponseout of country. The pup with fittings and 

hose. would cost about $1 000 the Swivel With fitting 

and the bit would cost $75.00. In 

of clay whichmost oases drillers should find a source 

to form a very light
can -be-mixed with the.ArillinuWater 

slurry. This slurry* in most cases# helps the bore hole 

to stay open during drilling and the Installation of 

casing and 	screeen, 

drilled by this method# using manpower# canWells 
If a cathead Is Installeddrill down to depths of 100'h 

to the back axle of a vehicle and the axle lacked up 

this for power to drilloff of the grounds one can use 

to depths of 30 feae 

one trained man with village help could do the work 

morebut two trained men and village help would be 

They would also requireefficient in the long ru. 

to haul their supplies and drilling equip­logistics 

the hydraulic percussion method uses a similar 

string of drill pipe to that of the jetting mitbods 

The bit is 	 also similar except for the ball check valve, 

placed between the bit and the lower end of the drill 

motion applied topipe A reciprocating# up-and-downl 

the drill pipe forces water with suspended cuttings 
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through the check valve and into the drill pipe on the
 

down stroke, trapping it as the valve closes on the up
 

stroke. Continuous reciprocating motion produces a
 

pumping action, lifting the fluid and cuttings to the
 

top of the drill pipe where they are discharged into a
 

settling tank. The cycle of circulation is then com-


Casing is usually driven as drilling proceeds.
plete. 


The method uses a minimum of equipment and provides
 

accurate samples of formations penetrated. It is well
 

use in clay and sand formations that are
suited for 


relatively free of cobblea or boulders.
 

The sludger method is the name given to a forerunner
 

of the hydraulic percussion method described in the pre­

vious section. It is accomplished entirely with hand
 

locally available materials, such as
tools, makes use of 


bamboo for scaffolding, and is particularly suited to use
 

in inaccessible areas where labor is plentiful and cheap.
 

The first dencription of the method is believed 
to have
 

come from East Pakistan where it has been used extensively.
 

sludger method, as used in East Pakistan,
In the 


shown in Figure 5.7. The
scaffolding is erected as 

motion of the drill pipe isrecip|rocatinj, up-and-down 

provildd by moann of the manually operated loverbamboo 

to which the drill pipe in fnastned with a chain. A 

sharponod coupling is uned as a bit at the lower end 
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LI/
 

FiS. 5.7 	 UAMIO( S('AIIOIIN(;. 
FIVOI AND I VIi5 . Sk11) 
IN DRI 1 IIG Y tillj I 'i) 
GLt Ml'11111). I atni "ri­
ling S fi I I 1ut,c.rll 14) 
Hand," ktr, S3Wrptipl , .bJfi 
ilalstw in Der)rhpi, town 
In l. AlIJ L'%t I;! I lit ,l 

No IS, 	 it 19J 7 

The man shown seated on the scaffolding
of the drill pipe. 


uses his hand to perform the functions of the check valve 

as used in the hydraulic percussion inethod, though, in 

this case at the top instead of the botto, of the drill 

2 fet doep,pipe. A pit, approximately 3 feetttquari- and 

which entrraaround the drill pipe, is filled v'Ath water 

the borehole an drilling progreanen. On the ujptroke of 

the drill ri-: its top end is covered by the hantd. The 

hand is remroved on the downutruke (Yjgure 5.0), thut 

the fluid and cuttlings xucked Into theallowing some of 

bottom of the drill pipe to ripe and ovorflow. Con­

of the prc-cen cniure the polntIrattinuous repitition on 

into the foi,,at ion arid crtateS a sillrof the drill pipe 

to that of the hydraulic |*,i ,aoion sothod,pumping action 



poew lengths of drill pipe are added an neosesITY. The 

workmn whose hand operates as the flap Valve Obsnpl 

position up and down the scaffolding In accordane with 

the position of the top of the drill pipe, Water is 

added to the pit around the drill pipe as the level drops. 

When the bole has been drilled to the desired depth, the 

drill pipe Is extracted In Is e ntaksnto 

prevent caving of the borehole. The screen and casing are 

then lowered into position. 

Wells up to 250 feet deep have been drilled by this 

mthod in fine or sandy formations, Reasonably accurate 

can be obtained during drilling. Costsforation samles 

and can there­are confined to labor and the cost of pipet 

fore. be very low. The ethod require no great operating 

skills. 

=4
 

using oither of those two methods, hydraulic percussion and 

fludge is the cheapest my1 a villa"e ean *Mk a water 

well 0 amw 
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The Only cost isof the drilling

well other than hand digging. 


W pipe which can later be used as the pump pipe and the cost
 

two 
hand pump, below ground and above ground# 

with a 
of a 

foot section of screen made out of a piece of their pump 

saw to slot it with. They would also need pipe and a hack 
A man would have ement sand and gravel for the pump base. 

so that he could 
to have smer training on this type of work 

supervise the villagers. He would also have to know how to 

The pump parts would not cost more 
run the screen and pump. 


than $500.00. 

These methods of putting down a well are for local 

living without having a large
contractors trying to make a 

outlay in drilling equipment or a small 
selfhelp program 

other volunteer group.run by the 	Peace Corps. or some 

ohistiosted bproahe.2.20 -­

2.21 	Rotary aQuiMnt 

is decided that the well drilling equipment to beI It 


used should have a capability tor drilling in soft# medium 

hard and hard rook formtions then the 
rig ideally suited 

for the needs would be a rotary mud and air circulation type 

of the other
with down-the-hole capability# although som 

simpler methods described above would work but at a such 

slower pace. 

2 .212USgdrTV­

the rig should be light, truck-mounted with 4-vheel drive 

0 and have sam or mud type wide tires. The truck also should 

have one front and two back hydraulic leveling 
jacks with high 
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enough capacity to lift truck and rig clear of ground 
level.
 

The truck should have an engine with enough 
H.P.
 

to drive the drilling rig through a power takeoff.
 

The truck and rig should have pipe racks on one 
or both
 

sides, that do not interfere with drilling operations, 
capable
 

x 20 drill-steli and
of storing a-maximum-of-3001- of-2-7/8" 


1-4 1/2 x 20' drill collars.
 

Drilling rig mast should be high enough and 
deep enough
 

to set back, in the mast, the swivel and kelly 
when making
 

The mast should also have a
 connections of 20' drill stem. 


capacity of not less than 35t000 lb.
 

Drilling rig should have, mounted behind the 
draw works,
 

W pump. The rig should have a small
 a Gardner Denver type 5"x6


injection pump for foam or water, driven by 
air, to use when
 

There should be an oil injection pump
drilling with air. 


mounted on a rig so that oil can be injected 
into air stream
 

to lubricate and cool rook bits and down 
the hole hammer bits
 

while drilling with air.
 

The rig should have break out and make up 
tongs (hydraulic)
 

to assist in going in hole and pulling out drill 
stems while
 

drilling.
 

The rig should have a rotary table with 
a center opening
 

casing can be run through it, or a
 or S 1/20 so that 6 


rotary table made so It can be drawn back 
and out of the way
 

while running in casing.
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The drilling mast should have slide guides for'the
 

swivel while drilling. Guides will bend back at top to pull
 

swivel and kelly back out of the way for adding or pulling
 

drill stem.
 

The drill stemewivel and kelly should be 2-7/8" API
 

and the kelly should have a saver sub on the bottom of it. 

There should be bit subs, 2 each# for all sizes of drill bits 

up to 12" in diameter. There should be 1 Mission type down­

the-hole hammer with each rig and for every 2 rigs one standby
 

down-the-hole hammer extra.
 

2.213 Fishing Tools and Hand Tools
 

Fishing tools or recovery tools to pull out lost in-the­

hole drill stem, drill collars or casing should be provided.
 

Included in this group should be 1 Boven overshot (release 

type) for 2-7/8" drill stem and extra slips for 4 1/2" drill 

collars, one set of jars, die taps and die collars for all 

sizes from 2" to 4 1/4" and a strong fishing magnet. EThese 

tools for all rigs in the country). 

2.221 Hand tools for each rig should be provided as follows: 

1 - Master mechanic set.
 

2 - 12" 10", 24" 36" and 40" pipe wrench.
 

3 - Chain tongs for 2" up to 8" pipe.
 

4 - Pipe cutters for 2" to 4 1/2 pipe.
 

S - Pipe threaders for 2" to 4 1/2" pipe.
 

6 - 12 and 16 lb. sledge hamers.
 

7 - large vis, to be mounted on drill truck bumper.
 

!/i~
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4,000.00
of All Handtool 4Cost 


2.214 Suprt Euipmenlt
 
O
I Water tan'k truck ,000 gal. capacity, A-wheel drive with
 

wide sand And mud tires and a 12-ton winch mounted on
 

the front with trailer hook-up. $50,000.00
 

00 - a0"
 2 -Crew and drilling-advisor pickups--(*very-two-Years)-
$1 20 , 

3 - House trailers (air conditioned) with generator, water 

storage and gas cook stove for drilling advisor. $25,000.00 

4 - Electric welding machines 350 AMP that can also be used 

for electric lights (3 flood lights) at night when rig 

is in trouble. $5,000.00. Gas welding equipment (Victor). 

$250.00. 

5 	Air compressors 150 PSI - 600 or more C714. $31,800.00
 

All engines for rig truck, water tank truck and air
 

compressor should be in the same sries of D.D. or M4C
 

either V-53 or V-71, then all parts are interchangeable.
 

If there is to be more than one rig in each country and
6 -

If they are to be working a long way from the base station 

there should be radios provided for each advisor's 

House Trailer and at base station maintenance shop or 

chief wall drilling advisor's office. $1,000.00 per unit.
 

2.215 Other Sucort 

I 	Maintenance shop should have an automotive and truck
 

an
servicef repair and gasoline and oil section with 


advisor who will give on the job training to oountry personnel.
 

http:1,000.00
http:31,800.00
http:5,000.00
http:25,000.00
http:50,000.00
http:4,000.00
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2 - Machine shops fully equipped so that parts can be made
 

as needed for drill rigs: maintenance shop , welding shop,
 

and pump repair shop. Shops will have an advisor giving
 

on-the-job training as appropriate.
 

3 - Welding shop will work in conjunction with all other shops
 

and rigs carrying out all types of welding, cutting,
 

(to save cost of new bits),
retiDpinq used drill bits 


body work on all mobile equipment and general repair on
 

will have shop advisor giving on-the-job
all equipment; 

training. 

4 - Pump repair shops that will have capacity to repair or 

rebuild pumps being used. Shop will have a crew that
 

will travel to where pumps are to be repaired and repair
 

same, and a shop advisor giving on-the-job training as
 

appropriate. 

5 - Logittics and warehousing which will be in a large 90' 

x 300' storage yard.150' warehouse with at least 300' 


,npare parts, pump-;, casing,
Logistic!; will purcha.se all 

screens and keet record!; on all equipment that come!; in 

or goes; out. W, rvhou.-.inq will store, by bin, and numbers 

all spar" I,art.,-;, all new equipment and all ca:;sinul and 

]oistict;. An advisorscreens which will be issued out by 

ill, th- systevm al; he (jives oil the job training.will Set 

2.216 Drilling p"r.t ions 

|:ach 	 riq ,dhould bo able to drill 100 wells, 90' to 100' 

an advisor ansignod to it fordoLp, por year if oach rig 	has 


x 

http:purcha.se
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not less than two years. If 1,000 drilled wells are needed
 

per year, then at least 10 drilling 
rigs would be needed, Each
 

advisor will be training a counterpart 
to take over his job
 

If the drilling rigs
 
at the end of two or three years. 


are not operating too far apart, 
one advisor could watch
 

after 2 to 3 rigs without too 
much trouble after the first 

2
 

Thcro should also be a chief
 
year training period is over. 


well drilling advisor to handle 
administrative and logistics
 

management and give technical 
assistance where needed. The
 

chief well drilling advisor could 
be needed for the period
 

He would also be training a counterpart 
to
 

of the program. 


take over his job as soon as 
enough training had been absorbed.
 

Support equipment for drilling 
rigs and the rijs themselves,
 

for 5 year service, if advisor has been successful
 
should last 


The engines on all
 
in teaching good preventive 

maintenance. 


this equipment would probably 
have to be rebuilt every two
 

pickups in the field should 
be replaced every
 

years. All 


two to three years.
 

Spare parts for drilling rigs 
and support equipment should
 

all equipment for
 
of the total cost of 
not be less than 35% 


These spare parts
each year thereafter.
first year and 25% 


should be selected by the well 
drilling advisor in conjunction
 

with the company who built the 
equipment.
 

2.217 Estimatea Costs 

a drilling rig and all support
 To estimate the cost of 


the one described in this 
roport, with spare
 

equipment ouch as 
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parts, visits would be needed to some of the companies which
 

are building water well drilling rigs such as Gardner Denver,
 

Failing or Mobile Drilling Company to explain what is needed
 

so that interested companies can provide cost estimates. 
A
 

rough estimate of cst would be about $350,000 per unit 
for
 

the first year's outlay. This estimate does not include pumps
 

of any kind and it does not include the supporting facilities
 

such as maintenance shop, welding shop, machine shop, pump
 

shop or logistics and warehousing.
 

The cost of these supporting facilities roughly estimated
 

is as follows.
 

an estimated under-roof of 3,500
A. A maintenance shop vith 


sq. ft. with tools, lub-ication racks, gasoline pumps and
 

battery shop, approx. $100,000.
 

B. Machine shop with an 	v.Citimated 2,000 sq. ft. under-roof 

floor spiace $350,000 (and this may he very low). 

of roofed floor-space, aC. 	Weldinq shop with 1,500 ri q. ft. 

2 - 350 AMP electric weldezz, two600 AMP electric wlder, 

x weldinq table and gan weldinq unlt;, a "tel 4' 0' x 2" 

needed tool ti pproxiinit ely $7.5,000. 

with 1,500 no . ft. of roofed pace, work benches
D. 	Puri, hop 

all types ofwith vii:v.- hnd till l--ienary tools to work on 

pumpn, 50,000. 

outside Wnarhoutiv $50,000E. 	 !.oq ist i" w.%r,,ho,,i anI atorngov. 

iind new equiIp:rent.with offiev ini ihelvinJ for apnre parti 

, st orinqf entsinq and ,eroona atoolOuttlIdr pil t invk . for 

and I'VC $20,000. 

would bo $645,000.00. Total cot of aupprtlInj 	tncilitiLo 

http:645,000.00


4-23 

It is possible, in some of the West 
Africa countries,
 

that the incountry agency, 
to which a rural water program 

will
 

some of the supporting facilities 
listed
 

be assigned, will have 


They probably will have to 
have some tooling to bring
 

here. 


them up to a standard where 
they can operate efficiently.
 

It should also be understood 
that these supporting facilities
 

listed are not, in total, essential 
to a rural water program
 

but is the ideal support and 
on the job training program 

that
 

is complete from top to bottom.
 

these support facilities would 
be tooled to
 

In any case 

the amount
 

support the amount of drilling 
rigs in the program or 


of water wells to be drilled 
during the life of the program.
 

set at 1 to 3 drilling rigs 
which will drill
 

If a program is 


100 to 300 water wells a year 
then the support facilities 

could
 

All depends
 
likely be a small building 

and storage yard. 

most 


on how much training and 
how many water wells the 

program calls
 

for each year.
 

5.0 Break down of rota y mud-and-air 
circulation drillir., rig
 

h1-)1 J!jjSZrnini -- L 
-

$110,000.00
 
with air comprensor
-
Drillinq Rig 


in depth. Drill
for rig to drill 360'Tooling L bits for 1 year. 60,000.00
collar, unub'sstenlu, drill 

50,000.00
 
Water truck 1,000 gal. cap. 


5,000.00
 
Welder 350 -mlp. 


12,000.00
 
Pickup 1/2 tol 4 wheol drive 


25,000.00
 
Ilout- trnilar 


50,000.00
scroon-l rig 

Drilling mud PVC caning 

4 on 


for I yoar.
 

http:50,000.00
http:25,000.00
http:12,000.00
http:5,000.00
http:50,000.00
http:60,000.00
http:110,000.00
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Spare parts 35% of cost of rig $ 38,500.00 

Total Cost* $350,500.00 

2.22 Percussion Equipment
 

Percussion type water well drilling rigs can be taken
 

into consideration but it would mean fewer water wells drilled
 

in a years time. A rough estimate would be: for every 3 water
 

wells drilled by rotary rig you could only drill 1 water well
 

by percussion drilling rig. If you are in hard rock formation
 

it would drop lower. The cost of the percussion drilling rig
 

and support equipment is less than for a rotary rig.
 

You would have the same supporting facilities for percussion
 

rigs as those recommended for the rotary drilling rig. A
 

breakdown of costs of a percussion drilling rig and its support
 

equipment is as follows:
 

Breakdown of percussion drilling rig unit costs:
 

Drilling rig - percussion $85,000.00 
Tooling for rig 
Water truck 

25,000.00 
50,000.00 

Welding mnachine 5,000.00 
Pickup 1/2 ton 4 wheel drive 12,000.00 
House trailer 25,000.00 
Steel casing and ns Screens for 1 year 20,000.00 
Spare parts 35V total cost of rig 30,000.00 

TOTAL COST [7,000.b 

3.0 Hand Duq Wellt; 

land dug welln are le.sn costly per foot but it taken three 

weekii to nix months to dil one. werll dv,.jwining on dr, )th and 

iubsturface con ditioi t n. );vt'n If villn P-rn nrf. doing Irout of 

the work, you nhoutldc hiv, d(hwat,.rigl ]pumpsl , uti. jnckhalnu.rs 

and run aircotrtiptr ssnoru In or ds'r to (Jet throuqgh hard ttortationa 

*r-iqht. (-()t frs n f.,-wttry toc nont 't, plc t it, Wont, Africa will 
tt)tal cos)nt u| ing ritj or atsup;<)rLruln 12% to V)!% of ()t Ay 41 

equ l'thti'nt and intnt ), 0dd,111 to |'IJVO ctit,. 

http:jnckhalnu.rs
http:350,500.00
http:38,500.00
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needed to have an adequate perennial supply of water. 
Even
 

if hard 	formations are not encountered you should 
have a
 

pump for dewatering the well, while workmen dig 
to a sufficient
 

least 10 meters of
 
depth to ensure that the well will have at 


In some parts of West Africa, the water table
 water in it. 


much as 15 meters during the dry
has been known to drop as 


season; however this is on an extreme with normal drops of
 

common.
3-8 meters being most 


4.0 	Training
 

Whichever way water wells are to be produced, a large
 

rural water training program is needet' in West Africa. If
 

are to be used,
either rotary or percusion drilling rigs 

to make a .tckY.n't- deatl by purchasing
it wou ld b , advMtritaqeou 

fruW A co:'.;I,ty tat could 
all drilling and upport vqui iWvnt 

,(jtquip ent t Ia illg.
also furnith ,r onntl to do all] 	 in itial 

(hillin :Al7Citsch 
W'hi 1 tryi r(J to obttain foto: 1w it 

P-1rkcd lw;, 200
comparly w~i.. founld: Yochrinq Intel nat ional 

In 5.310 . rovhi-tt1; its tho
L.XeCUtiVe lD WIve,Iirookfil-1d, Wi scos 

builder of !'+rttt civillinto : icqs. The l-art 1on.-l W~iter Well1 

AstOCltion of Co ulJusti, Ohi( ,ocoul nl.oi1 Ibeo,-eld to 

field co::,;~z hc* ii"" fi,,ld tinitii, piroq;r a :s and providt­

axperi inced on-the--)ob trati riru of all typt-h of ground wAtor 

tachnol oo, eqo Ilt,,J. 
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2.0 Present Programs In Rural Wate aitation110~ad 

2,1 Xesmonible Aaenoies 

2.11 SUMMT 5 the Service des Ameagements Muraux 

d$Rydauiua-has the -omal- responaLbility--ior.- uralater_.-----------...... 

supply. it Is a speolalised agenocy under the Genie Rural 

Deparment# is effeotive, well manged and depends almost 

entirely on foreign assistance for both capital and operating 

funds# it is concerned principally with water supply for 

livestock watering provided through large dug wells which are 

also used to meet domestic needs. fbs r&cetly signed World 

Sank/SUMYI loan also provides for 110 small bore holes with 

foot pnpe nor* specifically to supply domstic needs. See 
Figure 1 for orgaisation chart for MNY and "MeR 

_ ­

2.12 FURI the Fonds do Developpment, *t d'Action 
Rural, has very broadly defined responsibilities, incudinmg the 
provision of potables water for domestic coosm _pMon. It has 
its own source of revenues from specific taxes and is also 
being assisted by an ongoing AMD/MDARPC meral wells program 
which is to be continued by a secon rural wells project now 
under consideration.P last year 1M emis unerm managment 

and Is becoming increasigly of festi in rural developeate 

2.13 ZS/MU Ike anvirommntal Sanitation -oeretof the 
Ministry of Public Uealth formerly carried out a small smate 

program for the Installation Of dOstic water sUP3.Iee and Of 

* sanitoa latrine fs smlL well pogirm has been take oer 

JVKUIT" a a Rural 1rSjets Vend, CUaD# Wold bank# Ost. 2?. 194 



*m3w 

NH/NPH has a staff of 5 sanitary .ngin..rso 33 sanitation 

at NPHi 5 sanitary Inspectorstechnicians with 3 year course 

who have trained in other countries. The MPH training program 

Is turning out 20 graduate* a year starting in 19791 most of 

i.staff-Isworking-in urban­
environmentalsanitation, There Is little emphasis on 


sanitationi particularly in rural areas.
 

2.2 International Cooperation 

Major cooperation for rural village water supply programs 

Is being provided by AID to TDA with FDAR/PC implementation 

and by the World Bank to SRMY with SNRMIY/PC implmentation. 

Some other assistance is being provided by bilateral agencies 

and PVO's as components of cooperative projects. The extent 

of this input is not known, but It is believed to be a sAll 

percentage of the total International cooperation for rural 

omunity 	water supply and sanitation. 

The World Bank project was proposed for the following 

funding In g.. dollars in October 19761 

hll lis -_- MA gaola .. 

9 Ao.O00 424.00 #M ,000 347,000 $l,4,000 

molls0 

siallatim 

AID already funded ae rual wetersupply project
ate4

Use 

total oset of I e 
17 INAM a aal ktolects nM*i 0NAA..'VN Ma e0", 27o l37@4 
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A second rural water supply project to continue the above
 

project is under consideration for AID financing as follows:
 

Personnel 	 $ 234,000
 

Commodities 	 1,854,000 Est. cost per capita
 

Other Costs 	 336,000 Capital and maintenance ­
$21.10
 

Inflation 485,000
 

Contingency and
 

Research 250,000
 

$ 3,159,000
 

2.3 	Population with Adequate Water Supply and Sanitary
 
Excreta Disposal Services
 

Tabulated below are the population estimates for
 

1970 and UN Population Projections (revised March 1975) for
 

1975 and 1985.
 

Population (Millions) 5/
 

1970 1975 1985
 

URBAN 0.41 11 0.56 14% 1.00 30%
 

RURAL 3.23 89% 3.46 86% 4.00 80
 

TOTAL 3.64 100% 4.02 100% 5.00 100%
 

A!
Appraisal of a Rural Projecto Fund, CRAD, World Bank, Oct. 27, 1976
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PERCENTAGE OF POPULATION SERVRFr 6/ 

ADEQUATE WATER SUPPLY SERVICES 

URBAN RURAL TOTAL 

HOUSE PUBLIC EASY 
CONNECTIONS FOUNTAINS TOTAL ACCESS 

1970 7 40 47 24 27
 

1975 7 36 43 23 26
 

SANITARY EXCRETA SERVICES
 

URBAN RURAL TOTAL 

PUBLIC 
SEWERAGE 

- SYSTI7.'S 

PIT PRIVIES 
SEPTIC 
TANKS 

TOTAL PIT PRIVIES 

1970 1 

4 

28 

24 

7 

9 11 

1 

3.0 FUTURE PLANS 

3.11 There is no evidence of a long range program to 

meet the country-wide rural needs in environmental sanitation. 

Sporadic programn in the pant and those under consideration at the 

present time are ad hoc attempts to provide scne cotm-unity water 

supply facilitiez. in the more heavily populated areas. No attempt 

is being ma de to face up to the excreta dinponal problem in either 

rural or urban areas, where the situation in particularly acute. 

Present plarn make very little use of com-munity participation, but 

do involve a limited amount of health education by MPH personnel. 

6/ World Health Statintica Roport, Vol. 29, No. 10, 1976.
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3.12 In addition to a few comparatively small rural water
 

supply programs being carried out by the Ministry of Agriculture
 

and some PVO's as part of other progrmse there are the World Bank
 

project mentioned above and the proposed AID/GOC/PC rural water
 

supply program now under consideration by AID. Neither of these
 

programs contains sanitation or health education elements, nor do
 

they involve more than token community participation which should
 

be essential parts of any rural water supply and sanitation program.
 

3.13 The recently approved World Bank project includes
 

among other elements the following to be carried out by SERARIY:
 

3.13-1. The rehabilitation of a pastoral wells
 

network (over 300 lined open wells) in the Batha prefecture in
 

the Sahelian zone.
 

3.13-2. The establishment and initial operation of
 

a tubewell drilling (similar to the AID/PC program) and open well
 

maintenance unit to serve villages in three *r%.'ectures in the Cotton
 

Zone, including the rehabilitation of about 146 lined wells and the
 

installation of abou . 110 tubewells to be operated by foot pumps
 

(the PC wells use the hand operated Tysen-type pump).
 

3.14 The proposed AID/GOC/PC rural water supply project
 

to be carried out by FDAR/PC as a continuation of the present AID/
 

GOC/PC sanitary wells project includes:
 

3.14-1. The installation of 500 drilled wells in
 

villages which have a minimum of 300 inhabitants.
 

3.14-2. Peuearch on the geologic conditions in some
 

areas included in the proposed project* vhich are Annumod to
 

differ from the Idoal conditions found for the proaont
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project area. Some geologic structures found in the present project
 

are known, however to extend into the proposed work area. This
 

research will indicate procedures and equipment required for
 

the geological conditions explored.
 

3.14-3. The full maintenance of these wells during
 

the life time of the project.
 

3.14-4. Training for a Chadian in administration and
 

coordination of all activities related to the drilling and
 

maintenance of wells, plus on the job training for 12 Chadians for
 

the installation and maintenance of small tube wells.
 

3.14-5. Installation of two fully equipped workshop­

warehouses required for the wells program and for the maintenance
 

of the wells during and after the proposed project with necessary
 

tools and a five-year supply of commodities and replacement parts.
 

3.14-6. At the end of the project all vehicles
 

needed for the continuation of the maintenance of the wells will be
 

left in good condition at the workshop - warehouses.
 

3.14-7. GOC has expressed its intention to budget
 

funds for the operation of these vehicles and to assume the maintenance
 

of the 500 wells to be installed under the program. GOC is already
 

budgeting for maintenanct, of wells installed in the SARA region.
 

4.0 VILIAGE WATER nUPPLY
 

4.1. _ydroeoloi~cettiM: In the Republic of Chad south
 

of 17ON. lat. ground water occurs chiefly in three major groups or
 

kinds of rocks, each of which requires an appropriate technology
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for cost-effective development of rural water supply. A large
 

part of the country is directly underlain by Precambrian igneous
 

and metamorphic rocks, chiefly in the prefectures of Biltine,
 

Ouaddai, southern Batha, Guera, northern Salamat, southwestern
 

East and West Logone, and western Mayo Kebi. Tertiary sedimentary
 

rocks, the so-called Continental Terminal, are present near the
 

surface at moderate depth in virtually all the western and southern
 

parts of the country. Tertiary sedimentary rocks lie at or near
 

the surface in the prefectures of southern and central Salamat,
 

most of Mayo Kebi, all of Tandjile, the central and northern parts
 

of the Logones, eastern and southern Chari Baguirmi and east-central
 

Batha. Quaternary deposits underlie the surface of virtually all
 

the central part of the Lake Chad Basin, including the prefectures
 

of Chari-Baguirmi, Lac and Kanem. (A)*
 

Among the three rock groups, the Precambrian terrain presents
 

the most difficult technical problems with respect to development
 

of potable water supplies for human use. The methods that must be
 

adopted in the search and recovery of potable ground-water supplies
 

in these terrains are often costly with a sub):tantial risk of
 

failure or only qualified success, in obtaining even minimal bupplies
 

The most readily available ground water in the Precambriat. terrain
 

occurs chiefly in surficial mantles of deeply weathered rock, which
 

in places in the lowlands of eastern Chad attain thickneasjen of
 

as much as 30 to 50m, but generally are leas than 10-15m thick in
 

the uplands and mountains. Theme weathered rock mantles form
 

important ground-water reservoirs which are tapped by mure than
 

1,000 large-diameter open wells 30 to 70m deep in the central and
 

eastern prefectures of Chad. Theme wells located mostly in the
 

f (A) -- (B) -- (D) etc., reor to footnotes at end of section. 
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prefectures of Ouaddai, Biltina and Batha tap water in the
 

shallow alluvium of the wadis and/or in the deeper weathered
 

rock. (D)
 

The dug wells in the Precambrian terrain are vulnerable to
 

lack of recharge during dry cycles owing to the relatively low
 

storage capacity of the weathered rock. For example, many
 

existing open wells, constructed during the 1960's in the Precambrian
 

terrain, went dry during the Sahelian drought of 1968-1973 and have
 

not yet fully recovered. (D) Currently, some open wells are being
 

deepened to tap whatever rezaining storage capacity may exist in
 

the weathered mantle at greater depth. 
 Everywhere underlying the
 

weathered mantle, however, 
is only hard, dense rock in which ground
 

water occurn entirely in discontinuous fracture nystem,s. (D)
 

Presently, planti being by SI:|JUMY to
are made explore these fracture 

syntema by deeper drilling to 100m or more using down-the-hole 

(air ha:.ier) drillinq rigs. bas:ed on the resulta of this exploration, 

decisions will have to be made with respect to whether to continue 

with construction of deep And expenniVe wells or toopen initiate 

a new progralm of well construction intermediat-",lag dianoter 

deep tubow-lln in the Preca.-brlan hard rock terrain. D) 

The Tertiary sedimentary rocks mostly comspriae atmiconsolAdated, 

interbedded clay and sand with occanional thin hard ferruginoun
 

layers (laterite). The Tertiary aediments attain a thicknesn of
 

several hundred metern or more In westorn and jouthern Chad. (41) 

The sandy strata are ccr.monly quite pnrmeable and yield water' to 

wells at depths which may range frotm 10 to 40 meters to 300m or 

more below the land surface. (M) Thne nand aquifers qpnerally have 
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a lenticular shape and consequently are highly variable both
 

in thickness and areal extent. Commonly, sand aquifers at
 

depths of about 10 to 40m intercalated with clay will yield
 

enough water on a continuing basis to sustain a small diameter
 

village well, that is, about 0.5 to 1.0 1/sec. Deeper aquifers
 

in the Tertiary sediments are generally more productive. For
 

example, 12 large-diameter (12 to 8 inches) tubewells were put
 

down by SERAJ0IY with UNDP assistance in Chari-Baguirmi prefecture.
 

These wells which are 40 to 150m deep develop individual yields
 

ranging from 2.8 to 8.3 1/sec. (A), (B), (D).
 

In Moyen Chari prefecture 60 small diameter (2 inches) village 

wells have already been successfully complcted by the FDAR with 

Peace Corps assistance in Tertiary sand aquifers at depths ranging 

from 15 to 30m and with water levels 10 to 25m below the land 

surface. Virtually all these wells could potentially sustain 

withdrawals of 0.5 to 1.0 1/sec (L) but are now pumped at rates 

of about 0.25 to 0.3 I/sec with presently installed hand pumps. 

Excellent ponnibilities exist for putting down village wells with 

comparable depths, water levels and yields in the other prefectures 

of southern Chad as well as in the Tertiary terrain of Chari 

Baguirmi. In Places in the Tertiary terrain thick clays underlie 

the surface down to depths of an much as 50m before the first sand 

aquifer in encountered. The water level from such an aquifer 

commonly ries in the well clone enough to surface for water 

extraction by hand pump. because of the irregular distribution 

of surface clays and underlying sand aquifers, it in essential 
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that projects for construction of village wells in untested areas
 

contain a funding component for advance exploratory drilling.
 

By such exploration it will be possible to select the types of
 

well design and depth as well as drilling equipment most
 

appropriate for permanent well construction under local conditions.
 

The Quaternary deposits comprise interbedded fluvial and 

lacustrine sand and clay which are somewhat similar to the Tertiary 

sediments but less compact or indurated. These deposits directly 

underlie all the Chari-Logone flood plain including most of 

Chari-Baguirmi prefecture. Also the Quaternary deposits include 

vast expanses of dune sand northeast and east of Lake Chad in 

virtually all of Lac ani Kanem prefectures. Like the Tertiary 

sediments the Quaternary deposits generally contain both shallow 

and deep sand aquifers through a wide range of depths. Near 

N'Djamena, for example, water-bearing sand interbedded with fluvial 

and lacustrine clay in tapped by village tubewells 15 to 31m deep 

with water levels ranging from alx)ut 10 to 20m below land surface. (L) 

Village tubewells 2-inches in diameter are pumped at rate. of 0.25 

to 0.3 1/sec with prenently installed hand pumps. The full 

capacities of the wells are probably somewhat higher, that is, 

about 0.5 to 1.0 I/nec. Wells of comparable depth, water level 

and yield could also be successfully installed elnewhere in the 

Quaternary terrain, if accomnpanied by exploratory drilling an 

previously recomm~ended for the Tertiary terral,. In placen howavar, 

water lovola are 40m or more below land aurfaco so that soma 
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modification in design of the hand pump presently used in the
 

FDAR-Peace Corps project would be necessary for satisfactory
 

operation.
 

The Quaternary dune sand of Lac and southern Kanem prefectures 

also forms an excellent aquifer where present below the water 

table. There are presently some 130 village wells in the region 

northeast of Lake Chad which develop water from an aquifer of 

this type. These wells range fron 15 to 35m deep with water levels 

10 to 20m below land surface in Lac prefecture and 15 to 30 in 

Kanem. (L) The wells, 2 inches in diameter, are fitted with hand 

pumps which product yields comparable to those of the N'Djwnena 

area. The dune sand aquifer is highly viable and prodactive Ling 

sustained by perennial northeatitward underground flow from Lake 

Chad as well an direct infiltration fro- local rainfall. 

4.2 Ir , nt sttet.vis of ,ro .:nd-water de,.,elojx- nt : There 

are essentially tour typter of existing wells in Chad used to 

extract ground water for rural do(e.mstic, liventock and urban 

supply. Thote in present use include (1) traditional open wells, 

(2) modern opt-it wrlln, (3) wn.all or interneiato dia-etcer drilled 

wall (tubewells ) and (4) lar(ge diA:-eter tubewellts. Also in the 

hilly and mountainouts areas of the- country sme aprinqt have ben 

developed by captntlon boxes with the water delivred by gravity 

pipe lino to villAovn, on lower ground. 

Tr.aditionAl open well for livestock And vlllger water 

supply have been constructed Ins all tho ,geologic terrains of Chad. 

They are generally dug by nlir.ple h,%nd excavation techniquen using 

buckota And hand linon for rweovAl of noil And rock. .uch walle 

have boen dug to deptho down to %Om or more. Many are onl ied and 
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as much as lOm in diameter. They are subject to gross pollution 

and occasionally have been known to cave in, endangering the
 

lives of local herders or farmers. There are reported to be
 

several thousand such wells in operation throughout the country.
 

A more recent innovation iu the uo called modern open
 

well. Construction of such wells began in the 1950s under the
 

Fonda d'Aide et de Cooperation (FAC) , or F'rench bilateral aid 

and were continut-d in thle 1960s under tho Fondu Furope-en de 

Developpr-, ent (FED) . (1)) orv recerntly funds for construction 

of new open wells or rehabilitation of old ones have been provided 

by the t1 It e-d aations Develolv ent Proortr,--e (U!,'.!)and the World 

Bank (1l h). At prohent the ar - re)c)rtvd to Ie acr.o 2,000 

modern opt-ri wc-Il s in active usve. Thosr art- mpproxima;tel1y 

dist r , butr.A %.; : 40011 I;out hern prefect ores - 4001stulo ­

and e-Itswhei , - 400. *he re-palr nnd m ittenancte of thern- wc-lls 

inU pretlent 1y thr lrxl:iili of O'erv dea~n t !AJHAwr ev A.tnagitmnts 

SturAlx tI)yIra o ! 1 hv Chai In jv rne 

4hli e, r open - 1 s art-, f () th r - notdI)I t , located in 

the 1lightly ppu1stdareas of the cottr) where- the econctrtic 

Activity in chie-fly pa torsi with subsistence faretir:-.inq. (C) 

The wo-I I which a: er 1.4 to 1-11l:t i Iisi a!etrr are inte-nde-d p~inirIly 

for livontLC-k wat ?rinti Ani4 vconil sitily for itoan unn. Water in with­

drawn frcr, the wlln b)), Imcht i and ha Ilncbn wich ara no-,t ires 

pnau r over ateel rollarn or [,ulleya to ftcilitite axtrAction. The 

atructural doL4gn of the wells to excellent, And adequate protection 
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is provided for exclusion of contaminated seepage from human and 

animal waste around the well. Nevertheless, pollutants can be 

easily and directly introduced into the open top of the well from 

unclean buckets, handlines, fecal matter or other offal. The 

prevaOing rationale for construction of modern open wells by 

sponsoring donor agencies and the Chadian government has been to
 

provide relatively clean water supply in water-short areas with
 

secondary consideration to sanitary protection. Also because of
 

the total absence of infrastructure for regular and periodic
 

puix-p maintenance, tubewells have not been generally considered
 

a viable means for water extraction in lightly populated rural
 

areas of Chad.
 

Tubewells of large dia.eter, that is 10 to 12 inches
 

or nore, have been constructed to provide urban water supply for
 

the larger cities nuch an fiDjr.uenn and Sarh an well as sotle of
 

the isnaller citite and towns of Chad. Larger diameter tubewells
 

which tap on. or more deep aquifers in the Quaternary and Tertiary 

sedimento can produce individual yields of 10 to 30 I/nec, when 

properly acreen-d and developed and fitted with appropriate power 

puTnpr.. 

A pro)ect to utility Intermediate .apcity tuh-wolla 

for liventock waterinq wan undertaken by !s:RAi)IOY and completod 

several year. ago In Chari-ltajuirmi prefecture. This project with 

funding and technical assistance provided by the UNDP includud 
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construction of 12 complete stock-watering facilities, similar
 

to the long-established "water yards" of Kordofan province in
 

central Sudan. The tubewells of 8 to 12-inch diameter range
 

from 70 to 150m deep arid are acreened and gravel packed in
 

sand aquifrrs of Tertiary terrdin. The welln were 
 all equipped 

with sub~mersible ,u-mpt which produce yield ranging fro.-I 2.8 to 

8.3 1/sec. .aeh o! the wvlrs wat providvI with two elertric 

qeer1tC)?t (onv to teivv fr o-nii'My uhv) NI'V of 010 well a 
were later delicateA to pi-ovid in r-,,nicipal w.vtCr fo: tei towns 

of a 1j1)u t 41; %2. iou ri. 4'11v tw wcl i ar o enuelr
 

oil a cnitnuirl' 1 ..j.-h Ur the '.o~ r~ V1tb
e wab C(-ifped 

WA th 6 Wnt t r i ,, t Is cii% :: * f C.Wc a 1.1 "..I!~I.o I 

gatte bl tW t W.c-'VI I t. **",1j cl~ *~i(c ex j .*ohml-4 

and 4%hv , clia:;c- at: -tt !t-: V~,! I~ ?4Cl f.111 Ty. 

phir o v ;~Ie~ t3ct tsic~ eA.i N. 1 '. ;IUVC 1 .01 !, C.-.C 

the r At. e1:;-a ~1.-- .e 1" 1-j Te c icAIC'!,e , c .aO 

I fit 0 1: II! C:1:e C tW c~ '~IC ,: I a 

ree.cc e.-~cI f: h!.. c Oci .!.v ~ Lei~ ~ ~ ~~c tor tho 

tAIJh tg~ic C, ('10)I I:co~~ i ~ici~ Isiv 

to davce: q pot el,1 'I 'Cw~t ar ts.ipI son Ia (,;rv t~t IY In~ ps t"Jt: 

io thb Vf*A (rondo do Paelo~tpetai at 4'Art Loi b~tale) or li 



Chadian goverment with the tehnical directioni of the gas# Pease 

Corps and funding by USAID* Some 130 wells have already been 

coopleted In Lao and am prefectures under this project by the 

Peace Corps with OUID funding* M~e* wells have been put down In 

the vicinity of N'Djmeona* Some 60 wells have also been ompleted 

by the Pease Corps in cooperation with M In the surb area of 

MOlen Charl,prefecture. The wells range from 15 to 35m deep in Lao 

and Xanin with water levels 10 to 20a below land surfacs in Lao 

and 15 to 30m in Xsnin. In the V'Djamena area the Wells range 

froml7 to 31adeep with water levels at 10 to 20, Thewells 

in Noyen Chart range from 15 to 30m deep with depth to water 10 

to 3meThe Tyson hand pmp ith which the wells are equipped 

delivers 0.25 to 0.2 1/so with puping lifts of 10 to 20mo Tbus 

this pup if operated continuously, could theoretically deliver 

900 to 1,010 1/hr or 21,600 to 25, 920 l/do Inreality, howswer, 

probably no rwthan 4,000 to 5*000 l/d 1. actually withdrawn 

from oet Lindu4a1 wells or about 251 of full ptuping capacity. 

Actual Withdrawals from the wells for hWN CoMMsitic. are, 
estlaated to average about 15 1/d/d. Iho operaticn and minitenance 
of the wells Is the reaosibILty of FM and is amied out with 

ops garb ell and pMP 
the"eaM""a assistance of the Peace 
tosrviaM at 4 to $usath Intevalo and usually require only 

mislal maatenanc because of the exellent design of the well 



and the sturdy construction of the pump and it. components.
 

The Peace Corps has alao placed strong emphaisis In on-the-job 

training of well rintenance tcichnicianu and also of well drilling 

crews. The Peace Corps carrieb out a continuinq educational 

progrx:t At th- villaqv le'vul to insure proper use and care of 

wells and p,,'. No chat'es Are currently recovered tro.I the 

v/llagvrb tor wate:- use. (1), (1, 

~~h 

of wells in Chad VA:,y accoidlil to qvoeol(jIc tv., ., r..ethod of 

conatruct cln a tdh depth of the wl I. ctlher factor e :I equal 

4. 3 well cvnt C5 41t v vcits of vir iou:s types 

cq 

thecn...:me: . I n, i d : r',. :ab1it i o , cen al a,.d c: : C... ad 

C.sih: ~abiy les= iws! ly a: w. • 1 : t: . .n l) ":l vyr ar~od 

Cot. co-. t ), : c 15 IIv,2 V n thei ,teua.x J da*I:I .othIv.is 

,rwill r 'A:hc. 2 : !e.-Vl L." ail4v I (ha, I, es, egd tia 

AdoptvId to Ji C',A. *1i 5ii oin, ItIO!, M | 1 ncIt;) ,; ti t A AII 

wesit At I It.A. t 1 VIC VC 1:2 at~ao: I,) tic: !(")Kb VIth-cI aC 

110 I tI o An' 92shel (11 (1z to ccl VA. IOf CA ('A% 6a krc it 

Cl. A" ter I C: sU AI A Ivi *)." C 1TI # hA;I l IA I Ii.'ad, IIn the 

rm siv%v A .~ vt~ '~e a andlira viIlaqc: s or lIcto Vvi t 

Will1 Z.~cJ IJJ ft-,c Wcl 1 c I' tr:Ally i'Al lcl toI' Shitic0 the 

II r lel I :e41faid 141'.. wall* a IIIg - The gAl i-ot.Mtu~c'1 

Z aTo.44410 d4 -a!t11 ori . 4 oil 1 .0"n, ' 1 ci'csti m oil M.nt ic 144a sd~ talo ty 
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of use, and are lined with reinforced concrete rings. As 

pumping equipnent is not installed, the wells require only 

infrequent maintenance. Water is drawn by users with buckets 

and ropes which are passed over rollers or pulleys to facilitate 

lifting. The current coot for construction of new modern open 

wells in the Preca:. brian terrain is estimated by SEIRA1UY at 

U.S. 334 per m:eter. (M) Thus a well of an average depth of 55m 

in this terrnin woud cot. ?18,257 with a rangte from $10,020 for a 

relatively mhallow w-ll ot 3O:!, to $23,3)0 for a devp well of 70M. 

The Word i-ink (IBtJD) hab recentl1 y provided funds for 

repair of 73 r.odi:n o|ei,[C wv 11 con!4tructed more than 10 years ago 

in lbatha p:u "t a 1'*:) pr,'r,1.P. cost theoeIt "he of repairs 

has beVn et A. nt. n rva,; : f .t14 ,471 per wll. In Tandjile 

anti Laut A-''d; I, p.nuo , ,e I v "U!lt IeV W , I( I$nk I : pr;)v(In() 

fuum b !W r Cl[.irI (A 14 t6 l (+jC-n well at tin n~'~eo! 9 

Petr VVII :I) ?Alo- in)ae.zbtt~ leanx III ti.'fnac 

reAiIto 40U :- .c-:* . o(p:r*h l ia. an Av orne ct o! ' well. (l 

VIC hLqh rc~I: In j:r ictlt(At Int vutys liat iha ;Jrtc%:tr~ oa I.-ek 

o! VVel I iIt 1Wicr aI. (' a or 11oI 1'c ll t IA10 ~Ca -orc. 

4VOS3aije pa l (1n An1 oi l lI Which III nuCj i-Amt alllne Calll C()At M 

YOACt$ A lc%C1 (it Al!-.st I00t Of I he C(bt Of A new WcllI 

:.c V' : AI YjnA S A.j( u1:1c uI 1;, ' d Atti IS111. I Iintcz 0 

chp4elty 1%;'Wc 11 aD 0 It, II'heb I in. i ct Alnd 70 to I !,oj deep 

%d.'rC (13, 11 ICI t() #iCcc fta4. 4J fcta I t 1110e Ac l AtV tt iAlin 

oft thIASl-ba ju I r is$ atcctous. T 0 orlI4JSInal Coot Of tho Well to 

VCrj1KtC,* tr, tIlrtM.4Yt o hAve toan AIalAut 907, 00 or an AvrAt9) of 

http:tIlrtM.4Y
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$17,292 per well. (D) Sufficient funds have never been available
 

for full and effective operation of the wells for their intended
 

use as livestock watering stations. Nor has the government
 

been successful in devising a viable means for recovering
 

operation and maintenance costs from the herders using the watering
 

facilities. Recently, the World Bank has provided $224,000 for the
 

operation and maintenance of the wells over a 2-year period while
 

the goverrnent develops an appropriate means for taxing or acoessing
 

water charges for recovery of costs. (E) This fund amounts to
 

$18,667 per well for 2 years or $9,333 per well per year. (Actual
 

operation and maintenance costs are estimated by SERARRY to be
 

$10,373 per well per year or almost 60% of the original capital cost.)
 

The only existing project in Chad exclusively directed 

toward provision of sanitarily protected water supply for human 

conau.ption at villaqe level itn that of the FDAR-Peace Corps. The 

180 wl-lla already conrssrufcted under thin project have been put down 

In areas where xpulation nuclei range from about 200 to 1,000 

pernont. Each well in deniqned to nerve about 2 50 to 350 persons. 

The individuil canpacitih: of virtually all the wells are greater 

than 25 l/d/c for 300 perbonn or 7,500 I/d/woll. The existlng wolla 

are locatvd in arean of modtrate to hiqh |xopulation density which 

is Ieni-ncs'aicL.a-Yaneu and aedentary farming in theIn the area 

Moyen ChArl area. Tho wrlln arc uard almont exclunively for human 

needn, Am othar nourcon of Purtnce water are cormonly available 

noarby for livantock roquiroonnta. 

Tho rtJ A)-i'ace Corpo wolls ara All of a similar basic 
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design known as the Tysen well. A 4-inch hole is first put down 

by augering as jar as possible into a sand aquifer. An assembly, 

which includes (1) a 2-inch Johnson continuous slot, stainless 

steel screen with drive point; (2) a 2-inch brass-lined pump 

cylinder with check valves; and (3) a 2-inch galvanized easing­

cum-drop pipe, is lowered into the hole. The screen and point 

are than driven as far as possible into the sand aquifer by 

raising and lowering a 150-lb. weight. The well in than developed 

by surging water under pressure through the screen followed by 

back-washing until sand-free water is obtained. The piston, 

check valves, pump rods and surface components of the pump are 

thea assembled and irn tal1ed, and the well is ready for operation. 

The installed cost of the Tynen well including the caning-cure-drop 

pipe screen and pump in only $1,500. If overhead and amortization 

of drilling equipment are added in, the gros cost per well with 

pump still average only $3,411 nt current pricen. Opertticn Lind 

maintenance conta for the, wells are extremely low, averaging leas 

than $100 per year per well during the pant few yearn. (L) 

A new USAID financed project will provide for additional 

construction of new welln and operitio.i and maintenance of existing 

Peace Corpa-t1AM) wells up to a total of 500 wells. Many of the 

now wells would be locattd in accrasible villatlen along and no*r 

the main road leading from N"Djamena and !1arh. With completion 

of thin project basic sanitary water supply will hAve been provided 

to soma 150,000 villagers through a corridor containing Chad's most 

dons. rural population. 
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The World Bank has also recently provided funding to
 

SERARHY for construction of 110 tubewells for village water
 

supply in Tandjile and East and West Logones. The wells would
 

range from 25 to 150m deep and average about 38m. The wells
 

would be drilled with rotary or percussion rig with a hole 6 or
 

8 inches in diameter. The wells would be cased with 4 -inch
 

pipe and slotted sections or screens with gravel pack set opposite
 

in sand aquifers. The wells would be equipped with Vergnet type
 

hand pumps which can deliver 0.14 to 0.42 I/sec depending on lift
 

(depth to water). With a lift of 20m the pump could theoretically
 

supply 25 l/d/c to 500 people or 12,500 l/d/well. This is
 

equivalent to constant pumping at 0.42 I/sec for 8.27 hrs/day. (G)
 

The installed cost of a well in the 110-well project
 

including materials, casing, screen-but no pump in estimated at
 

$1,946 per well. The cost for a Vergnct hand pump is currently
 

estimated at $744 installed. If overhead and amortization of
 

drilling equipment are added in the gross cost per well in the
 

110-well project will average about $7,182 per well excluding the
 

ptup. (1:) It would seem then that the projected costa in the 110­

wall proect for an operating well with pump are about 2.4 timen
 

greater than an operating well of comparable capacity and utility
 

in the on-going Peace Corpa-r1DA project.
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4.4 We.l construction equipment and operations: There is 

reported to be presently in Chad only one private drilling company 

known as SOTRAIIY. This company managed by a European is based at 

N'Djamena and constructs wells for private individuals and concerns, 

chiefly in Chad and Cameroun. The company puts down both large 

open wells and also intermediate and small diameter tubewells usin9g 

conventional rotary and percussion drilling rigs. It is reported 

to be the residual legatee of 4 defunct drilling companies. Another
 

company, Ballakhany, Ltd., which in based in Lagos and London
 

occasionally drills wells in Chad and has done work in the past
 

for the Lake Chad Basin Ccrmission. Balakhany, Ltd. has drilled
 

several hi:ndred small diameter tubewells in neighboring Nigeria
 

west of Lake Chad. Thent, wells ranging from 100m down to depths
 

of 300m or more produce small artesian flows or where subartesian
 

are equipped with hbnd pumps for village water supply.
 

In the public sector SE1APJIY hAs, in the past, been 

almost exclusively concerned with the construction and maintenance 

of the large-diameter modern open wells which have been previously 

described. Technical operation directed by expatriates are 

handled out of six centers namely Chari-Baguirmi (N*Djamena); 

Kanem (Mao): Batha (Ati); East and Went Logone (Mongou); Moyen Chari 

(Sarh and Kourma); and Ouaddal (Abeche). An equipment pool under
 

the direction of a Chadiani in maintained at each center and operations
 

are financed chiofly by UNDP, the World Bank, FED and other sources.
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SERARHY has recently acquired 4 rotary-cum-down-the-hole
 

(air hammer) drilling rigs and accessory equipment provided by
 

UNDP funding. (D) These rigs are reported to be located at
 

present at the Abeche center but have not been deployed on
 

account of security problems. SERARHY proposes to use these
 

rigs chiefly for exploration in the Precambrian hard rock
 

terrains to locate the position of deeper water-bearing fractures
 

beneath the weathered zone. Deep open wells could then be put
 

down at favorable sites, and the risk of costly failures minimized.
 

Alternatively, small diameter tubewells could be finished at
 

favorable sites and furnished with hand pumps to extract water
 

for village supply. A viable operation and maintenance scheme
 

for hand pumps or other pumping equipment is the chief stumbling
 

block to the utilization of tubewells, particularly in thinly
 

populated ajeas of the Precambrian terrain.
 

Az previousll described, SERAPUIY also is currently embarking
 

on a village water supply project in southern Chad involving
 

construction with World Bank financing of some 110 small diameter
 

tubewells equipped with Vergnet pumps. Theue wells will be put down
 

with a truck-mounted drilling rig whose cost is budgeted at $132,000.
 

Auxilary equipment includes a trailer-mounted air compressor
 

budgeted at $40,0001 a truck-mounted 30KW diesel general and 30 1/sec
 

submer3ible pump for teuting and well development; and 7 transport
 

vehicles at $41,000. A maintenance and operation scheme for the
 

hand pumps is yet to be devised. (E
 



The Peace Corps-FDAR currently operates from two centers,
 

one at N'Djamena and the other at Sarh. 
An equipment pool is
 
maintained at each center and operation are financed by USAID
 

and Chad government funding. 
Well drilling operations from the
 

Sarh center are currently carried out with one 1964 Acker power
 

rig which combines augering the 4-inch pilot hole with some
 
driving to place the casing-cum drop pipe and screen, which have
 

bten previously described. 
Thus far 2-inch wells have been
 

successfull drilled and completed down to deptits of 35m. 
 The well
 
is developed by backwashing and surging using a 2.5 HP pump and
 
a 2 ,000-liter tank which are mounted on the truck with the drilling
 

rig. 
From the N'Djamena center well drilling operations are
 

carried out with two Mobil Drill B-30 power auger rigs which have
 

been modified for driving the well point and screen. 
This type
 

of rig uses one-meter auger flights with which the 4-inch pilot
 
hole is augered. 
 The wells are designed and completed in essentially
 

the same manner as 
that used in the Sarh area. (L)
 

The Peace Corps is currently planning to purchase through
 

USAID financing 4 new Mobil Drill type B-53 rigs which combine
 
direct circulation rotary and auger drilling capacity. 
 Each rig
 

would be truck-mounted at the factory at an estimated cost of
 

$100,000 per unit. 
 In addition a trailer-mounted air compressor
 
at $25,000 each would be provided for each rig 
 for well developmeniL.
 

These rigs would be used to carry out some preliminary exploratory
 

drilling down to depths of about 100m an well an 
for construction of
 
now walls in the expanded 500-well project. The initial budget calls
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for an expenditure of some $900,000 for the drilling and
 

ancillary equipment, casing, pump parts and other supplies for
 

the 500-well project. Ultimately some $3.2 million would be
 

expended on the project over a 5-year term.
 

4.5 Conclusions and Recommendations:
 

(1) Because of unfavorable geologic conditions about
 

20 to 25% of tubewells put down in the Precambrian terrain are
 

likely to be failures or only qualified successes. This means
 

that about I tubewell out of 4 or 5 drilled on a random basis
 

is likely not to produce sufficient water for even a hand pump
 

to operate on a continuing basis. (A yield of 0.19 1/sec or
 

0.7 m3/h could be teken as a threshold,) Under such unfavorable
 

conditions, an open well could have t!,: distinct advantage of
 

being able to accumulate and store even small inflows of water
 

during periods of disuse. This storage can then be withdrawn
 

at a rate greater than the rate of inflow fcr a short period of
 

active uue.
 

(2) Where static water levels are not greater than about
 

60m, drilled tubewells equipped wit, hand pumps of ts,o Verqnet type
 

could generally be used in central and southern Chad to extract
 

sufficient water for a sanitary village water supply. Where water
 

levels are 30m or loan below land surface reciprocating - lift
 

hand pumps may be more coot effective for lifting water tiaan the
 

Vorgnet-type pump. In the Precambrian terrain tubewolls might
 

have to be drilled to lepthn of an much an 100m to intercept
 

productive water-bearing fractures and a 20 to 25% risk of failure
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might be anticipated. In the Quaternary and Tertiary terrains
 

the risk of failure is probably less than 5%. Nevertheless,
 

where t1ck surface clays exist tubewells might have to be
 

drilled to depths of 50m or more, in order to find a sand aqquifer
 

with a yield adequate to sustain a hand-pumped tubwell. Areas
 

with such thick surface clays, however, are believed to be of
 

rather limited extent. Generally in the Quaternary and Tertiary
 

terrains sand aquifers sufficiently productive for a reciprocating­

lift hand-pumped tube-well of the Tysen type can be found within
 

40m of the land surface. Also most of the deeper aquifers in
 

these terrains have sone artesian pressure so that water levels
 

would rise to within 30m of the land surface.
 

(3) Where water levels are greater than 60m, it may
 

still be necessary to continue resort, as at present, to large­

diameter open wells with water 'drawn by hand lines and buckets,
 

in spite of poor sanitary protection. If tubewells are used with
 

deep water levels, air-lift pumping with diesel-driven air
 

compressors could be considered, or alternatively submersible
 

pumps with dienel-driven electric generators. Both these two
 

alternatives are energy intensive and presently are probably not
 

economically feasible solutions to the problem of lifting water
 

from great depth solely for village water supply. If such
 

installationn were to become necessary because of deep water
 

levels, however, multiple purpose tubowell installations that
 

would provide water for livestock, some small-scale irrigation as
 

well an sanitary village water supply could be considered.
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(4) At present in Chad the ground-water resources are
 

very lightly developed, except in the vicinity of the large
 

urban centers of N'Djamena and Sarh. Development of ground
 

water for village and livestock supplies front widely dispersed
 

wells can be expected to have only minimal effect on ground­

water levels. Irriqation from ground-water sources is virtually
 

non-existent at present, though is potentially feasible from deep
 

tubewells in the Quaternary and Tertiary terrains, where yields
 

of 10 to 30 1/sec could be developed from properly desined and
 

constructed tubewells. 

(5) Although water extracted by punp. from tubewells 

will generally provide the most economic and satisfactory nource 

of sanitary village water supply in most of Chad, other options 

may also exist. For example, in the hilly and mountainoun areas 

of moderate to high rainfall of southern and eanntern Chad perennial 

springs could be developed with protective masonry cr concrete 

atruct.r es to intercept natural flows by gravity pilplines to 

village fountains on lower ground. Alno settlementa on ",ores" 

tablelands of southern Chmd, where ground water ini d.eep for 

economic extraction, could be provided with rainwater catchunent" 

from which water could be- coil ected in porouts eartL i jars buried 

in nand-filled filtration pitts. In placen In mountainoun arets 

of Ouadda , 11±1tint. and c;uera, it may ilr.( bvb )ssible to ntore 

ourface-water runoff in sand-fillcid retervoirs behind masonry 

dams located in larc;v ravinon. The stored water, which would bo 
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filtered through the sand, could then be drawn as needed at
 

control valves and small pipes penetrating through the masonry
 

dams. (J)
 

(6) Insofar as sanitary water for human use is
 

concerned, the drilled tubeweli, protected with an impervious 

concrete apron and surface grouting in the annulus around the 

casing, is preniefntly the bent ZIource of village water :upply. 

Such a tubewell, however, requires a han pump !'or extractirn 

of w.Iter. PA0y hand puMI requires periodic maintenance for 

effective opoi.atien, nrw' only tht- most nturdily de.-iqined ptmips 

should b- con idered for use. P.n "vill.iqe Thte Tn de±ligned 

by a U;AID erngjileer and *,rfectr'iby the U!, ivace Corp-I in Chad 

appeiar: to be qut t .fftcctive where, the lift Cpun:pink; wa t r 

level ) i:. lu.in th.1i J0:m. Th,,- perfcIrmince of, t h, ly i¢en ptump- is 

likely, however, to di:-ini-4h mairk,.Aly where, wat,-r levlr exceed 

35m. On the other hni:, the-VertAn:vet pump, while co:.tini nvmlewhat 

more than the T y . Pt,"pp, ca1 lift w.It-r wit h fair :f ie i,-ncy 

from depthri ani qr.at aa 60m. Thu where there nrv d-c-p watr 

1~vel s , [?tlp of the Verqnet, type may be idlicatcd for water 

extraction. 

(7) The COtIt for eluiltljent and wt~,l vointiucti n quoted 

carl icr it) hii repo)rt have not been fully vvsifle, not hl time 

buen Avl iabl e to iannl yzo c ~ in d(I iil 7hic, :~ therv. 'e. 

shou)d be conl idrrvil only a t "oitleri ()f ri inituile. . Va c.o est a 

baCauU" o)* itnlation, the ,.lp.1|,hie iti tIn1aon Of hind, hioh 

#hipping chnr ; ,0 ot uther may v.%y loot ot. mort, from thooo indicaOtd. 
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4.6 AZD/IIACR CORnf/GaO RVRAL. WhTIR SUPPLt
PROGRAM IN CUD 

The Peace Corp Volunters (P.C.V.) have ben working on 

rural water program since 1968 starting with hand-dug lined vells# 

advancing to hand-augered wells, and most reently to rotary 

augered 2' well point wells. Bach year has shown an improvement 

in their technical skills and as each ICV leaves he is over­

lapped by a new PCV who receives the advanced expertise gained 

by the lCV he is replacing. From a hit or miss system to a now 

workable system they can finish a vell in two to three days where 

before it took up to 14 days. 

The well design as it is today in Chad is very inexpensive 

(approximately $1,500.00 per well) and has a low maintenance cost 

(approximatcly $50.00) per year. The equipment used today in 

rotary augering a veil down to 10 to 35 metrs is a 334, MobIl 

Drilling Co. soil-sampling rig. Zn the Lao Kanemu nd Sarh 

areas, the PCVs have had few problems with this rig,#except in 

hard or sticky clays and laterite, Because there is no provi­

sion for water or air circulation on this rig, penetrating 

these formations at times may be difficult. 

The vel now being constructed is known as the Tyson well 

but the PCVs have considerable modified the original design, as 

needed. As the design now stands a 20 X 6 .06 or .01 slot 

J~ohnson well-point screen is used with a Clayton Mark 652-5 . brass lined cylinder (110 stroke) attached to the top of the4- ,- . I . 3- .' , .oo4 , , 4 
screen and a 20 galvanized line pipe or o1m pipe on~ to sufaoe.
 

http:1,500.00
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* 	 The PCVs auger down with 40 auger to the acuifer and 5 to 10 

meters on into aquifer if possible. In most oases the hole will 

'
stand, open~... if - the screen,__.. - , .. --- i - " 	 .. .,-,: ... .... ___ cylinder.. and column- pipe isquickly.... .. .. L-' i d 

installed as soon as Theer-i----the uiiit-uiiii8
 

aquifer# however, will fill up as soon as the auger is pulled
 

out so the well point, *,,roan, cylinder and column pipe must
 

be forced, eLtheor by moderate pushing or driving, to the desired
 

depth.
 

The hand pump, which is wholly fabricated with local 

materials in tO PIVC shop and at a very low cost, is then in­

stalled and cemented in place with a small cement bas. The 

bas is designed with a water run off drainage channel so that 

water will run away from the well and not allow contamination of 

well. The Clayton mark check valve and piston are then run into 

W 	 the column pipe on a 3/160 pump rod down until the check valve 

Is s ted in the cylinder. The piston is unscrewed from the 

check valve and the pump handle hooked to the pump rod. The 

well is nov ready for service. 

The Peace Corps have been involved in drilling and installing 

hand pumps in wells in Chad, working with and under the supervision 

of Foods de Developpement et d'AotLon Rurale (DA), since 1968, 

but their most important input has been since rebruary 1976, when 

they received the two augering rigs. They have since drilled 

&d intalled hand pump on 130 wells as well as reparied and put 

into operation some previously constructed wells that were in 

need of repers. 
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During the severe drought which hit the Sahelian area of
 

Africa, USAID in 1972 and 1973 started Relief and Rehabilitation
 

(R&R) projects which made money available for a 180-well project
 

for the Lac, Kanem region in late 1974. Equipment and supplies
 

did not arrive until February 1976.
 

The wells to be drilled were for water supply in villages of 

200 to 400 people and were denignated by FDAR. In visiting some 

of the 3v wells one can t--e t.ow much they are used and how well 

they are recieved And are respected. Pumping rates of thone 

wells vinitek. wer- alpproxiruately 4.5 GPM which is not large. 

Use of the.:i wtill:I noticeably improved the health level in these 

vilag. an aqainnt villages with open hand dug wells. 

The PV: hvv nlwayn krpit in mind that at Gone point, they 

must wurk to:Iv l out of a job. Conequently, tht.y have been 

giving ht- Cha!tlinnu onl the )ob training since the be(ginning. They 

alrcady ?,.: t aught ti'ur,# of thec ir Chadian counite rpartn a 

derrere of exlc-rt iv no t hoy could work on their own, in the 

Machaihlcal .1.1 tc-hlnical :t1lln of drlli lng, in.tal1ing. and nain­

t enllntcv ct Wai! wt€ I I . A Chaditali 3-::mAi rainterfAnce team were 

obourvc(I giving a 11'. r.v-: dep wll a 4 to ( monthn nervlct, job. 

Thty jull 1d the |'n::;rz :,d , pI f. and chock valve out of the 

cOlU.J.1, IJIAtc. ±n V Pa'thn re-moved for And repI nced, e101 r w-ar 

all back In the woll, Aftor charinging the lenather cupn on the 

platoti, iii )%sat rnuIe-. Vie I'CV rep~ort that two of theTh men 

on thin tlaM worc Alao cApIbAe of drillin) And completint) a W0ll 

without suI'prvialon, 
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Maintenance crews are servicing from well to well and no well goes
 

longer than 6 months without service. PCVs report that, in the
 

past 16 months, only one well was found to be inoperable when the
 

maintenance crew arrived. This is quite a remarkable record but
 

does show, that with adequate training, proper tools and opera­

tional funds, a hand pump project can be installed that a local
 

government can sustain.
 

As the PCV program advances into its second phase it is 

realized that new and better rigs are going to be needed. Wells 

will have to be drilled deeper in some areas and harder formations 

of clay and laterite will be encountered. PCV plans (if possible) 

to purchase Mobil Drilling Co.'s rig 1352 which has circulation 

rotary capability. This rig will also have capability for 

drilling to greater depth as well as for penetration of medium 

hard to hard formations, which is not possible with the present 

rigs. 

Air compressors need to be added to these new rigs for 

development of wells .n well an for drilling. The compressor 

should be 125 to 150 PSI and 400 to 600 C[M, trailer mounted (or 

as recoA:z-,ndcd by Mobil Drilling Co.) It in believed that 

drilling in nome parts of Chad will call for drilling In very 

hard -ock no much an 20 to 30m. It this In no, a small ,;ias,vtor 

down-the-holo ha.-txer drill, cann be used with air circulation. 

This type of operation will call for a Wmall frame or water­

injection pump And an oil luloicntion Injection pyntom either on 

the air comproasor or on the drill rig. ly uning an air compressOr 

to develop the ille, daveloping time can be out an much an 0 to 
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10 hours and also provide a more effective sand and gravel filter
 

around the screen. The compressor also makes it possible to aet
 

the cylinder at a higher level, within 2 to 3 m of static water
 

level, which in parts of Chad is several meters higher than the
 

top of the aquifer. This will mean shorter pump rods and less
 

weight on the pump handle. The PCVs have tried to use removable
 

cylinders but due to corrosion they have not been effective.
 

If a permanent cylinder is unt-d, up in the column pipe and 

above the screen an at present the well cannot be developed to 

its best production. llowvver, with air development through a 

1" pipe run down to amn intiide. the screen, jettinq with air 

can be don,- until well is developcd. Wellti of thin depth and 

size should rot take more than 3 to 4 hours to devclop by air. 

The productIos of the well can alao be checked while developing 

and recorded. 

All new drilling rigs ahould have air and mud circulation 

capabi Iity but until mcre in format ion has been obtained onl 

formation conditions, only one or perhaps4 two ria should fe 

equipped with down-the-hole h.:.mer drillt. nItil thr niw 

equipment arrivea it Chad one of the old riqrs nhould be n3-t tO 

work on an explioratory proqi am no thin information will be 

availablo when neededt. An PCVn now kee i excel lent well and 

Maintenance loon nt all welln, It should not be difficult to not 

up an oxilorAtory proqriam from Infortmiation al tady on hand. 
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Until 1975 the PCVs program left much to be desired as
 

they were working with limited funds so that little maintenance
 

could be performed on any cf the previously constructed wells.
 

Therefore most wells dug or drilled in the past were in need of
 

Most of these wells have since been put back ir service
repairs. 


with funds provided by AID. PC learned from this experience that
 

maintenance expertise as well as drilling expertise are essential
 

They are
complementary part of any rural water supply project. 


training maintenance crews with a high level of expertise so
 

that they can work without supervision. Also they have written
 

into all projects a 5-year supply of spare parts to continue after
 

the project is completed. The FDAR is actively supporting
 

this program to the best of its limited resources. PC believes
 

that this support will continue after they have left the
 

country. Because of the simple construction of these wells
 

maintenance should not cost more than $30.00 to $35.00 per well
 

per year. All above-ground components of the hand pumps
 

can be bought locally and parts that wear the most in the well
 

itself (leather cups) could be made locally with a small cost
 

outlay.
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5.0 EXCRETA DISPOSAL
 

5.1 TYPES OF PROGRAMS
 

A few squat-type-pit (pit privies) latrines have been
 

installed by ES/MPH and by PVO's as part of other programs.
 

ES/MPH says that it is installing about 100 per year. The
 

concrete slabs are made in the village where they are to be
 

installed by the people under the guidance of the EH sanitary
 

technician. The villager digs the pit, approximately 2 meters
 

deep; installs the slab which he has helped make and builds
 

the protective shelter of local materials, as he desires. In
 

some cases a sheet of zinc has been supplied for the roof.
 

The latrines are usually installed at some distance from
 

the houses, 40 meters was mentioned, although this appears
 

excessive.
 

Some villagers, particularly Muslim women, who are not
 

allowed to defecate outside their compound, lacking a latrinc
 

installation, scratch a small hole in one corner of their own
 

living area and partially fill it with sand after each use.
 

There are some mitigating circumstances in many areas if
 

Chad despite the lack of sanitary excreta disposal facilities.
 

Sand, sun and dryness along with the practice of defecating
 

outside of village limits, effective sweeping of compounds, and
 

burning of limited trash, all help to maintain an accept­

able level of sanitation. The recent introduction of Poace
 

I_/ The Northern Zone, Lake Chad Basin Environmental Sanitation
 
Assossment, APHA, March-April 1977.
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(hand operated) appears to
Corps-drilled wells and pumps 


be the most practical additional public health measure which
 

can at this time be taken. Continued maintenance of these
 

pumps should be assigned maximum priority among whatever
 

services ere to be provided in the future.
 

Diarrhea and dysentery are omnipresent and the reported
 

figures give no true indication of their prevalence. The
 

bacterial etiologies are not diagnosed as such. Amoebiasis is
 

also usually a clinical guess, and the intestinal worms are
 

failure to find evidence of
found everywhere. Despite Bucks 


Ascaris infection, this is also common.
 
2/
 

Excreta disposal has no obvious solution at Sategui-


Deressia. Latrines become open wells during the height of
 

the flooding. It is hard to imagine the circumstance that
 

wsuld impel the local resident to go out of his way to find a
 

latrine for purposes of urination. During the dry season, the
 

problem takes care of itself, because parasite eggs succumb
 

In the case of Schistosoma
when deposited on dry, hot soil. 


mansoni infection, (quantitatively less important than
 

the S. haematobium in this part of Chad), sanitary feces'
 

disposal should be achieved at least for the rainy season, if
 

the cycle is to be broken at this point. During the dry season,
 

feces deposited on dry ground generally develop an internal
 

temperature that kills schistosome eggs (mature eggs survive
 

less than 24 hours at 229C and are said to last about 1-2
 

days under the usual warm tropical temperature with the
 

diurnal variations taken into account.)
 

Assecoment Report-Southern Zone, Republic
-Environmentaf 

of Chad, APILA, July 1977
 

_41 suck
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The following is quoted from the Northern Zone Lake Chad
 

Environmental Sanitation Assessment, April 1977. "While no
 

immediate dangers to the health of the inhabitants of Bol was
 

observed during this study period, one must remember that the
 

delicate balance of the traditional excreta disposal system can
 

be lost overnight if the town were to be affected by an epidemic
 

of diarrheal nature such as the cholera epidemic, which was
 
,i
 

reported in the Bol area in 1971 and 1973 (Bol Site Report,
 

Peace Corps, September 1975). An epidemic of that type would
 

quickly change one of the elements which makes the present excreta
 

disposal system effective--the elimination of feces outside
 

the physical limits of the town. During a diarrheal epidemic,
 

the streets and living compounds will of necessity become
 

receptacles for feces, thus closing a gap in the transmission
 

cycle and thereby presenting an emergent threat to the populace.
 

5.2 PROPOSED PROJECT
 

Because (a) no sufficiently sanitary method of
 

excreta disposal exists, except the drying effects of the sun
 

during some times of the year and in some areas only; (b)
 

investigations have proved that a potable water supply, without
 

sanitary excreta disposal and health education, will not provide
 

the complete health benefits which are only provided by all
 

three factors; and (c) no program exists for aiding the villageis
 

in installing sanitary excreta disposal facilities themselves;
 

it was suggested to USAID/Chad that a parallel sanitary latrine
 

project be developed in the same areas covered by the present
 

and proposed AID/GOC/PC wells project to ensure that the hoped
 

for benefits Are obtsin.d.
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IV. F. PUBLIC HEALTH CONSIDERATIONS
 

An attempt is being made in the installation of the wells
 

and pumps under the AID/GOC/PC program to assure that safer
 

water is delivered by the pump. Water is obtained from an
 

acquifer filtered through sand at a level deep enough to
 

prevent pollution. A small protective concrete cap is poured
 

around the casing at the ground level and a concrete trough
 

is included to carry the excess water from thn pump away
 

from the well about one meter. The upper end of the pump is
 

protected by a washer around the pump rod to prevent, as much
 

as possible, the introduction of foreign matter into the pump
 

cylinder. The pump cylinder is located below water level to
 

avoid the need for priming the pump with the possibility of
 

polluting the well.
 

People are instructed through the village chief not to
 

water their cattle at the pump nor to do their laundry there.
 

Some pumps are locked at night to prevent possible damage.
 

A few additional precautions are necessary to improve
 

the delivery of potable wdter. The well should be disinfected
 

with HTH after installation of the pump and then should be
 

rechlorinated after each maintenance visit. A concrete
 

lining Ehould be poured around the upper 3 meters of the well
 

casing. The concrete apron at ground level should be extended
 

approximately 5 feet in diameter outside the pump base, raised
 

at the center to slope to the outer edge of the apron where a
 

concrete lip will conduct the water to a low point. There it
 

will flow away from the pump area and will not be allowed to pond
 

in a stagnant pool.
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The PCV's and Chadian counterparts should be given
 

indoctrination in the public health implications of the work
 

they are doing and an understanding of the health problems
 

involved, also in the basics of health education.
 

Location of the village well should take into con­

sideration, not only the location of existing latrines, if
 

there are any at the time of the well installation, but 
also
 

the possible location of latrines which may bc constructed
 

By the same token, latrines to be installed
in the future. 


in a village where a well has already been constructed should
 

far from the well as possible, at least 20 meters.
be located as 


The area around the well should be maintained clean and free
 

Latrines should be maintained
of stagnant pools of water. 


clean by daily flushing of the slab.
 

7.0 HEALTH EDUCATION
 

There is no single well-defined health education program
 

directed toward helping the villagers understand the health
 

implications of insanitary living conditions, food and personal
 

luggage, first aid, the use of heavily polluted water and 
the
 

Some atempts are
unsanitary deposition of human excreta. 


being made to help them understand the basics of personal
 

hygiene.
 

Some health education is being taught in public health
 

in

clinics, village schools, social and MCH centers, and 


centers where men and women receive agricultural training. 
An
 

element of this education shows a causal link between 
disease
 

and contaminated water along with unsanitary environmentl
 

of potable water and sanitary latrines
therefore the uso 
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must be promoted.
 

Steps are being taken to intensify these health education
 

efforts,through reforming elementary education to include
 

health education. AID is proposing a project to provide 400
 

village health workers selected by the villagers to work with
 

the village health committees and to promote sanitation, hygiene,
 

and first aid in the village.
 

AID has indicated that every effort will be made to
 

coordinate its health-related activities, especially those
 

which are carried out by the PEACE CORPS and CARE so that
 

these activities will be complementary and mutually supportive.
 



Table 2: Reported Cases of Selected Diseases in Chad,
 
Selected Areas, and the S.G.E., 1975 

Prefectures Hospital S.G.E. 

Disease Chad Total Mayo-Kabb Tandilla N'Djemena Nation-wide 

Tuberculcsis 1.689 112 -- 200 969 

Primary syphilis 12,173 553 107 6 3,061 

Gonorrhea 19,223 1,810 854 58 2,853 

AIebiasis 47,118 6,403 3,327 302 10,582 

Bacillary dysentary 11,917 2,688 1,165 2 --

Whooping cough 8,328 1,098 590 56 2,128 

Meningitis 2,045 172 786 120 100 

6Ttanus 760 172 119 92 0 

Measles 2,183 97 90 23 387 

6,059 48 204 7 2,907 

Infectious hepatitis 9,877 1,647 1,739 334 1,296 

Rabies 33 3 6 0 0 

malaria 153,646 28,618 12,291 354 20,871 

Schistoscmiasis, urinary 22,695 5,419 1,691 27 4,125 

Schistasc iasis, intestinal 4,874 561 161 72 85e 

Cc'ncocerciasis 3,372 613 43 0 590 

iChckenp=x 16,845 785 320 73 692 

iPe nia 9,455 1,190 69 482 2,143 
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RECOMMENDATIONS
 

1. 	Team reviewed draft of CDO Project Paper for expansion of
 

present project into other prefectures. Team made suggestions
 

which are being incorporated into PP that CDO will submit
 

to aid/w in near future. Most significant is provision of
 

air compressor for each bore rig for maximum development of
 

well. To assure smooth continuation of present projezt into
 

proposed project through same mechanism AID/GOC/PC, it is urgent
 

that proposed project be approved and funded earliest.
 

2. 	In PP prepared by CDO and submitted to study team for review,
 

provision was made for short-term consultant only !n second
 

year of project because of budgetary constraints in FY 78.
 

Team feels that exploratory drilling under supervision of
 

short-term consultant should be carried out during first
 

year in order to identify as early as possible equipment
 

accessories and commodities which may be required for proposed
 

project in areas which may differ geologically from those
 

encountered in present program. However, as large area of
 

proposed project in in goelogical formation similar to that
 

o present program, work can be carried on in that formation
 

waile repearch work proct-edn.
 

3. 	As proponed project in considerably more extensive than
 

present pro)evt, it in ntrongly recornended that professional
 

engineering backatoppinq be provided, for the AD/GOC/PC Project.
 

4. 	Study team winhou to atress I1portance of training elem. t 

already Included In 1,11 to piv;)nre the Chlndi in to maintain the 

Installations and continue the program In the future.
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5. Study team suggests addition of parallel project in same
 

areas covered by present and proposed AID/GOC/PC wells
 

project to ensure full health benefits of small tubewell
 

project through use of community participation in sanitary
 

latrine program reinforced by continuing health education
 

program in schools and health facilities. Since (A the
 

installation and maintenance of wells and 
(b) the construction
 

of family latrines and health education are the responsibilities
 

of different ministries, it is advisable to have two distinct
 

projects running simultaneously in coordination. Discussions
 

were held with CARE Director and Deputy who have had extensive
 

experience in Tunisia implenenting a successful Family Latrine
 

Project in coordination with a wtells project. CARE i. eady
 

to include a self-help Latrine construction program as a subproject
 

of the "Food Delivery and Rural Works" OPG proposal under revision
 

and some to be submitted to CDO for FY 1978 funding. CARE would
 

carry out this project in conjunction with the Environmental
 

Sanitation Department of the Ministry of Health. There is 
an
 

excellent team spirit between CARE, PC and CDO which would
 

ensure the coordination of the wells and latrine project.
 

Study team recommends approval of cooperative AID/CARE/ES-MPH
 

Sanitary Latrine Program with and funding throhgh CARE, to run
 

parallul to and coordinated with proposed AID/GOC/PC well program.
 

?I
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8.0 SOCIAL ANALYSIS
 

8.1 Chad Government Goals: The Government of Chad
 

projects economic development of the country within a liberal
 

context. It wishes to reorient its socio-economic activities,
 

strengthening economic structures. Above all it hopes to
 

improve national living conditions using existing resources,
 

but since these are extremely limited, it must have recourse
 

to much external donor assistance. In this context, a
 

substantial portion of Chad's total budget is assisted by
 

French support. Within this framework, the director of
 

FDAR, one of Chad's two water-development agencies, is eager
 

to institute a full rural water program.
 

8.2 Climatic Zones: It is useful to see Chad as
 

divided into three major climeite and vegetation zones, to
 

wit: the tropical southern band, where guinecan forest and
 

wooded savannah shade into a tree-dotted sudanic type of
 

savannah. At roughly the level of the l1th parallel, in
 

the region of 'Ndjamena, this begins to give way to the
 

scrub and acacias of the Sahel zone. Wind-washed sahelian
 

steppe is the landscape just to the northern limits of the
 

provinces of Kanem, Batha, and Diltine, from where between
 

about 15 and 18 north latitudes, the dunts and naked expanse
 

of the Sahara begin to appear.
 

6.3 Ethnicitiesi Chad's populations are customarily 

divided into twelve different major linguistic groups, 
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each one containing numerous sub-groups.* Of these, the three
 

largest major categories are 1. Sara-Bongo-Baguirmien, 2. Tchado-


Hamitic, and 3. Arab. Sara and related people are the pre­

ponderent porulation, and hold hegemony in the modern power
 

structure. In the Sara cultural area one finds society
 

traditionally organized through the major institution of
 

male initiation, which cuts across family lines to incorporate
 

all adolescent boys into the shared set of normative, social,
 

and ritual order that defines membership in Sara society.
 

Although abhorred by modernizers, Tombalbaye, the politJr-an,
 

was not far off in his assessment of the mobile)in traditional
 

society when he attempted to reinstitute and enforce ancient
 

practices of "Yongo" initiation. Customary authority in
 

Sara groups has been the rule of the elders, authority stemming
 

from the limitless power of the ancestors. Priests, such
 

as the "Master of Water", symbolize/celebrate the rites that
 

mark social ties and obligations. There in a ritual Chief of
 

the Earth, and usually a sacred grove for ancestor shrines.
 

Illness and ill-fortune are chiefly caused, it is believed,
 

either by behaviour which is disrespectful of conventions,
 

thus angering the spirit-world, or else by sorcery.
 

Sahelian peoples present a very different culture largely
 

based on tranuhumancej very independent, they want to handle their
 

own affairs. To reach thern fully educational efforts should be
 

r-3o'rl-anuage cliuies are: Sara-Dongo-llnquirmien, Mouhldang­
Toupouri-Mboum, Tchado-Ilamitlc, rast-Saharan or Kanembou-Zagaoua,

KAbang, Tama, Dadjo, Mimn, Doun, handa-Wjbaka, Paul, inO Arabic

of which there are some thirty oub-languages.
 
Reference. J.P. CAprile, Atlas Pratique du Tchad.
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made in their own languages or the Arabic lingua-franca of
 

the Sahel and Desert, and couched, it is suggested, in an
 

Islamic culture idiom.* AID might find it useful to obtain
 

health-education materials for all this region from sources in
 

Tunisia, Egypt, or the Lebanon all three areas being very active
 

in the production of educational materials. Nomad peoples
 

of the Tibesti, Borkou, Ennedi regions in the Chaddian/
 

Sahara are in full dissidence at this time, nd essentially
 

not touched in other than military context by the 'Ndjamena
 

government. For this reason it is not warrented to discuss
 

them in the current report. While some of their groups may
 

undoubtedly use large stock wells in the north, nothing is
 

currently projected to consider their water needs.
 

8.4 Demography: Chad counts a current population
 

growth rate of 2%/year, with no population control measures.
 

1970 population estimation yielded a figure of 3,640,000
 

inhabitants, with the provinces of Mayo Kebbi, Moyen Chari,
 

and Chari Baguimi showing the heaviest concentrations. It
 

should be remarked that in most parts of sedentary Chad villages
 

are still extremely fragile groupings. For internecine
 

reasons they often split and move apart, and many just
 

wither away. Twenty-two "urban centern" count more than
 

5000 habitants, but "city" qrowth is moderate. Only 4
 

cities count more than 30,000, notably '14djamena, Sarh,
 

Moundou, and Abeche. It in a lightly peopled and feebly
 

Sc.f. Royna, op cit.
 



-49­

urbanized country, with most of the population concentrated
 

in the cotton-growing regions of the south-west. It in a
 

country of immense empty spaces, where migratory movements
 

are poorly known, and life-expectancy is no more than 31
 

years. Infant mortality is in the region of 160/1000 live
 

births, and the majority of infantile deaths can be attri­

buted to the diarrheas and gastro-enteritis associated with
 

impure water.
 

8.5 Settlement Patterns: There are many different
 

living and housing styles in this country of diverse peoples,
 

and no overall residential rule can be stated. It is for
 

such reasons that plans for a given area must be individually
 

tailored to that locale. Areas around Sarh and Mboum have
 

nucleated villages. In Lere the King's house is so large
 

it comprises a village by itself, but the Masa living just
 

to the north have a pattern of dispersed homesteads at dis­

tances of about 1000 feet apart to accomodate encircling
 

gardens and cattle byres. The one recommendation which can
 

be posited is that migratory patterns be considered closely
 

in the placement of wells. For most of the Sahel transhumant
 

region, potable wells, and the whole health education and
 

village organization program should be planned for the Darat
 

camps, which are the seasonal locations where large groups
 

congregate. Stockwells and some method of storage-purification­

reservoirs for potable water are what is needed along the
 

cuatomary migration trails.
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8.6 Constraints: Though large on the map,
 

Chad is not an effective political entity throughout the
 

area claimed. Essentially only the region comprised within
 

the drainage basins of the Chari and Logone Rivers is controlled
 

by the 'Ndjamena government. No national sense nor consensus
 

exists in the major portion of the territory claimed. Most
 

of this territory is inhabited by diverse and inward-oriented
 

tribal and regional groups with separatist or isolationist
 

goals. The 'Ndjamena government expends most of its energy
 

and approximately 50% of its financial resources in civil
 

war, and on security problems.
 

National level administrative organization presents
 

a picture of overlap and repetition in some areas and institu­

tional insufficienrcy in others. The country is plagued by
 

a lack of modern trained personnel in upper, middle and lower
 

echelons. Lack of logistical and maintenance backup is a
 

constraint at all levels. In most areas of the country
 

transportation and communication follow age-old modes of
 

foot and animal travel, of news carried by word of mouth
 

through visits, travelers, and markets. Add to this schema
 

the lack to date of a Development Plan or set of goals and
 

timetables. And though an important resource, external donor
 

efforts are sporadic and uncoordinated. This picture serves
 

to emphasize the need in Chad for USAID to devise and adopt
 

an integrated program, with a holistic approach to problems
 

it will attack. Incidental projects, not conceived in their
 

social context, are likely to have little lasting effect.
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8.7 Regional and Local Administration: At the
 

regional and local level, the pattern of administration offers
 

a Prefect, a Sub-Prefect, a Cantonal Chief, and the Bulama,
 

or Village Chief, who with the lineage heads of clan, major
 

and minor lineages organizes the Council or Committee of
 

Elders. Since the middle sixties, Chad has employed where
 

possible the traditional "sultans" as cantonal chiefs, and
 

this is a focal level for decisions. Probably this would be
 

one level at which regional programs would plug in.
 

8.8 Patterns of Cooperation: In general, most
 

communities are kin-based, and Reynn suggests that where
 

there are multi-ethnic communities, one well to one ethnic or
 

kin-group might make for easier consensus and decision­

making. A kin-group or Zeribet usually forms a cooperative
 

work-group, and intermarrying groups usually demonstrate
 

cooperative relations as well.
 

There are of course other institutions which develop
 

and regulate group cohesion and cooperation, but one in
 

particular should be singled out for the Muslim areas.
 

The classic Sufi brotherhoods which are a fundamental element
 

in all Muslim society are commented in Gilsenan.*
 

"The classic study of a tariqa** in a transhumant
 

society, Evans-Pritchard's Sanusi of Cyrenaica, shows, for
 

example, how the Sanusiya established themselves in the
 

Bedouin society of the Western Desert of Egypt. The order
 

fitted its own structure 'interstitially' to that of tho
 

* It.Gilsenan Saint and Sufi in Modern Eypt Oxford, 1973 

quoting E.E. ans-Ir- Eh-ard Te Sahf Cyrenaica London, 1949 

" TarigA the "mystic pth" of a Brotherhood. Pluralt Turug. 
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tribes, setting up zawiyas* on the boundaries of group
 

territories, and often also on the major trade routes (this
 

establishment of Sufi lodges along caravan routes has always
 

been a significant factor in their growth throughout Africa
 

and the Middle East). Coming from outside the social system
 

and being therefore unattached to any particular interest
 

or dominant lineage, they were able to operate over the
 

normal divisions in the segmentary lineage structure. The
 

lodges developed a multiplicity of spheres of activity.
 

They were at once schools, caravanserai, commercial and
 

social focal points, law courts, banks, storehouses, poor
 

houses, burial grounds, and the source and channel of divine
 

grace. In the very different setting of agricultural Senegal,
 

on the other hand, the Muridiya Order administer whole villages
 

centering on the Sheikh and the community of young disciples
 

who for some of the year work in the fields and for the rest
 

study and travel as missionaries ....The Tariga pioneers
 

sedentarization and land reclamation, and in a country where
 

the economy depends in large measure on the ground-nut crop,
 

the Muridiya communities produce a little more than half of
 

the total harvest...." Where no Zawiyas exist, the Orders
 

nevertheless establish prayer groups which have always been
 

focal points for dissemination of ideas and opinion. These
 

should not be overlooked -- nor should the Khuttab (Koranic
 

Schools) for the teaching and reinforcing of health and
 

sanitary education.
 

* Zawiya the House, or "monastary" of the Order 
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8.9 Women: "In Chad, women have low visibility
 

but high-status. They make decisions in their own areas,
 

and do their own work and have their own moneyI"* Although
 

women's organizations were dissolved by the present govern­

ment, seven centers under the Ministry of Social Affairs
 

are teaching handicrafts, nutrition and health education,
 

and women's skills. Seven Peace Corps Volunteers will help
 

with this program in Moundou, Bongor, Qumra, Lai, Doba, and
 

'Ndjamena, during a two year project. USAID's Women in
 

Development Program is establishing a Village Women Project
 

for Bongor and Sarh involving some of the program which we
 

have elaborated in the central part of this Survey. We
 

are indebted to the Project Director for ideas which we have
 

incorporated into the recommended overall program.
 

It has further been suggested that in Chad -- especially
 

in the South -- women are extremely influential in establishing
 

public opinion. "You can make the** issue of water the number
 

one topic and problem which a village must solve, by discussing
 

with the women the burdens of health, transportation and
 

sufficiency that water poses to them and their families. And
 

where they begin, they won't rest till they have a welll"
 

* Personal communication from I. livasloff, Hdjamena. 

** Personal communication from a long-time resident. 
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8.10 Health and Health Services: Health in
 

Chad is threatened by:
 

leprosy schistosomiasis
 

trypanosomiasis parasites, but especially
 
tape and guinea-worms
 

trachoma
 

measles malaria
 

yellow fever dysentaries, and
 

meningitis gastroenteritis
 

assorted skin diseases.
 

In the past, all curative medicine was brought to the
 

nomads by the Service des Grandes Endemies. They now reach
 

none of the B.E.T. region of the north, and find it difficult
 

to get to many parts of Kanem, Salamat, and the north of
 

Batha. Chad possesses a limited health-services infre­

structure, with
 

4 hospitals 88 dispensaries, and
 

8 medical centers 6 sectoral bases for the
 
Service des Grandes Endemies.*
 

30 infirmeries
 

Clearly Chad needs to develop its Health Services, and
 

the proposed CILSS/CLUB lealth/Water/Nutrition plan, with its
 

Village Based Health Program can offer greater possibilities
 

than the purely treatment-oriented efforts of the past.
 

Currently no overall program exists, though in some villages
 

Health Committees., often stimulated by missionary effoic,
 

or such private centers as those run by the Centres Suissom
 

du Moyen Chari, the Maisons Familialon Rurales in the Logonoes
 

* 1972 Atlas Pratiud u Tchad Ch. Bouquet
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and les Cooperands Allemands in Mayo Kebbi, are
 

beginning to establish themselves, and to develop a village
 

fund to purchase a kit of pimple medicines. Often a Village
 

Health Agent is named to control this medicine chest. Some
 

of the above-mentioned assistance groups, notably the Swiss,
 

have developed quite :nccessful training programs for health
 

agents and villagers. It is suggested that delegates for
 

such training be chosen by a village, rather than thrcugh
 

voluntary attendance, because more profit is liable to redound
 

to the village when it is thus involved in the acquisition of
 

skills and knowledge by its members. Project designers
 

might also usefully explore the training programs established
 

by the DEFPA* agency of the Ministry of Agriculture which are
 

teaching health, nutrition and agricultural methods to rural
 

people -- men and women. This seems to be a viable and
 

effective agency and effort.
 

AID is currently working on a project to train midwives
 

for 400 villages. In connection with the recommendations of
 

the CILSS/CLUB strategy, AID could consider research on the
 

possibility of developing and using skills of traditional
 

medical practitioners. Traditional professional midwives
 

exist in many areas; and Fekis, among the Muslim population,
 

are usually enterprising gentlemen who treat illness with
 

the curative tool-kit they possess. In some instances this
 

is 	magic or religious or spirit-manipulation cure. But a
 

traditional pharmacopoca also exists, and useful long-term
 

social, pharmacological, and medical research could determine
 

* 	Direction d'E.seignemont et do I& Formation Profensionollo
 
Agricolo
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its value. We here signal, for those interested, the following
 

existing study of plants and their uses made in the Sara
 

region:
 

Pierre Palayer Lexique de Plantes de Pays Sar Tome II:
 
Noms Scientifique/Noms Sar (avec ndicjaicz__
 
d'utilisations)
 
Polycopie du Centre d'Etudes Linguistique
 
College Charles Lwanga de Sarh.
 

Regarding health education in Chad, one other point is
 

of noe and possibly useful to project designers. The
 

INSE* Linguistic Center, connected to the College Charles
 

Lwanga de Sarh, under t;ie direction of Father Fournier,
 

a gifted linguist, would have the skills and be prepared
 

to produce health-education materials in local languages.
 

Since health education is not a proposed part of the new
 

"reformed elementary education" plan, it will be necessary
 

to seek other centers and groups and methods of disseminating
 

health and sanitation knowledge.
 

8.11 Water: People wash their clothes in streams
 

and ponds, and they like to bathe in swamps or rivers -­

perhaps because it's more fun! As long as these usages hold,
 

all the cleanwells will not keep them free of many harmful
 

diseases and parasites. Further, they often like the taste
 

of a pond's water better than that of a well. It is not
 

frivolous, then, to suggest that local preferences and
 

recreation needs should be considered in the necessary
 

This team-member has
"tailor-made" plan for a given locale. 


seen bath-houses in one African country, which filled the
 

need for tecreation and social participation. A women's
 

* Institut National dos Sciences Educatives
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side and a men's side existed, and groups -- from bridal
 

parties to spirit-curing sessions used to come for a m3rning's,
 

or all-day, or all-week social! Some such solution might
 

perhaps wean people away from the danger in the waters of
 

the swamp.
 

In Chad hand-dug wells are everywhere, because there
 

is much sub-surface water. In the north the traditional
 

animal watering wells arr monumental holes "as deep as
 

thirty men standing one over another". It is said they
 

ware constructed by "ancient conquerors, so long ago no one 

knows who or when". Those pragmatic people also built smaller 

wells for human consumption only, and these are about 

"five men dcup". The great stock-wells are placed a bit 

more than a day's travel apart, and are crits-croused with 

large timbers permittinq a uupport for people to drop and 

haul their skins or buckets. From time to time ;*op,1e clean 

these wells. "Bunih wells" are concidered to bv ut1b1A, by 

any comer, "becaune water-in-the-qround co:n-s fro'n God, and 

people should not have to pay for it." However in arnas 

considered an tribal land, all that tribe mty unt- it, blt 

no stranger without permlision of the !;heikh. AtilI, if 

two groups arrive at the sar.,e ti e, and the:0 in not anouoh 

for all, they may fight. 

Mcyna auggesth one- problem th.%t arn with the now 

multi-village welln in Analo O'v 'owelj N(o Istaitution 

exists to regulate access, aSd th"peforc ucwm aIc1 w0l11 

are overused, somo undorumed, and in either caae the situ4JtiOf 
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generates distrust if not conflict in societies where ingroups
 

and out-groups are rigidly defined, and the field of coopera­

tive relations usually does not extend past the border of
 
Ut
 

the face-to-face community.
 

When asked squarely if people would be willing to pay
 

for good, clean wells, r.e respondent uaid, *People will pay
 

for rain-water which has been gathered, because it is someone's
 

work, and the water id purv. For good wells, people might
 

be willing to pay. They would -ot have money, but they
 

could barter an animal perhaps." This respondent was from
 

the Missiriy? Arab area in Batha province.
 

In the south, until French time, people did not have 

wells, but ustd surface water only, so there is no traditional
 

technology to discuss.
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RURAL WATER SUPPLY PRE-PROJECT ANALYSIS FOR UPPER VOLTA
 

1.0 INTRODUCTION
 

The present analysis covers only the community water
 

supply ani sanitation situation in the rural community of
 

Upper Volta in the ranae from 100 to 1500 population. The
 

analysis is based on observations made during the period from
 

1977 by a study team composed of a
November 20 through 27, 


well drilling expert, a groundwater/surface water geohydrolo-ist,
 

social/cultural anthropologist and a sanitary/environ­a rural 


mental/public health engineer. Discussion with the pertinent
 

HER, CIEH/TIUMS, VITA, M1O,
representatives of USAID, P.C., 


were supplemented by field visits accompanied by representatives
 

of JJAER to observe well installations made by various agencies
 

to discuss the public liealth socio/
h(AR,
in cooperation with 


cultural situation with the villagers benefited by these
 

installations. Discunsions were also held with the Director of
 

the ORD's in Kenya and Banfora. Observations on the ground
 

were supplemented by an overflight by chartered plane of the
 

country coverning a route fiom Ouagadougou.
 

The rural population has a widely dispersed nettle'ent
 

pattern consisting of rmall clusters of houses in family­

is obtained generally from shallow
related compounds. Water 


surface pools and hand-dug wells. During the pact 15 years
 

the unlined wells dug by the villagers have been supplemented
 

s lined with concrete
by comparatively modern open hand-dug wel: 


The emphasis
rings, and a few drilled wells with hand pumps. 



2.0 

-2­

on open wells. Voltans seem to prefer open wells
 is still 


because of a greater assurance of access 
to water.
 

In addition to the usual tropical diseases 
of diarrhea#
 

dysentery, enteritii5 and near 100% 
infestation by intestinal
 

parasites plus the prevalence of Guinea-worms, 
schistosomiasis
 

is common around the many natural bodies 
of water and man-made
 

lakes. Onchoceriasis has been rampant along 
most of the
 

rivers, adding enormously to the public 
health problems
 

in Upper Vulta.
 

PRESE14T PROGRAMS IN RURAL WATER 
SUPPLY AND SANITATION
 

Agencies Responsible for Programs
2.1 


The Directorate of Hydraulics and 
Rural Equipment
 

part of the Ministry of Agriculture
as
(0AER), created in 1965 

Ministiy of Rural Development, is responsible
and now under tht 


for water supply and sewage disposal 
throughout Upper Volta.
 

new water
is to plan and construct all 
The function of |{AER 


systems in
 
supply and aewereje works and to operate 

small 


is shown on
e s

rural co.muniti . The organization of |IAER 

Fig. 1.
 

The water supply activities financed 
by the various
 

donor agencies are funneled through |AER which has divided
 

the country as shown on rig. II. alloting specific sections
 

the various agencies. These
 
of the country to each of 


AE|R, work in cooperation with the
 
agencies, coordinated by 


Pural Development (ORD).

regional offices for 

14 ORUD's which generally follow 
the prefecture

Thera are 

headed by appointed Directors. sub-divisions and are 
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The ORD's are integrated development organizations through
 

which the different ministries work. In general, each ORD
 

has a foreign angel providing funds, supplies and technical
 

assistance.
 

The villagers petition their ORD office through their
 

prefect for a water supply or the rehabilitation of an
 

The ORD's establish
existing well which has gone dry. 


priorities ard advise the HAER of their needs after 
which
 

the HAEP prepares a list of villages to receive assistance
 

The ORD arranges for local participation.
during the year. 


The AVV, The Volta Valley Development Authority,
 

which is working on a resettlement of the area along rivers
 

from which onchoceriosis has been eradicated, has a few well
 

drilling rigs and is drilling wells for its newly established
 

settlements.
 

The Peace Corps has a well digging component in the
 

Forner Peace C ps Volunteer, Mark
 program in Upper Volta. 


.d for Peace, gave us a run down
Gilcrest, now PSC for AID 


on what PCV's had been and were doing at present time with
 

a grant from AID of some $300,000.00 in
hand dug wells. On 


1975 they have dug some 200 new wells 6 to 30 meters deep
 

For hard rock formations they
and deepened some 200 wells. 


have two air compressors with jackhammern. These are used
 

mostly for redeepening dried up wells.
 

In the ten years since PC has been working in Upper
 

Volta they have dug some 1500 wells along with deepening
 

http:300,000.00
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some each year. In Mark's area he would go to a village and
 

ask if they wanted a well. If the answer was yes, he asked
 

would they pay for it, if not, would they pay tihe mason (400
 

CFA per m.), if not would they pay for materials. Sometimes
 

the villagers would pay and do all the work except for the
 

mason's work. Sometimes they would pay all the mason's salary
 

and sometimes not. Every village had a different way to be
 

dealt with. As he lined up the villages for wells he would
 

leave a mason at the village site and move on to the next
 

village. He might have 4 or 5 wells being dug at one time.
 

He had a two ton truck to keep his masons with equipment they
 

needed so the work did not stop. Picks and shovels, rope and
 

pails, cement and reinforcing steel and molds for interlining
 

of wells were the requirements for each well and project cost
 

of each well depended on how much the village paid. The one
 

thing required of all villages was that they had to do all the
 

digging.
 

Mark said that there was no assigned village by any
 

government agency. In the past, a PCV went to any village in
 

his area and started a well. He also said that none of the
 

PC wells were the same size as wells dug by the government
 

agencies but that they were changing to same. PC wells were
 

1.6 meters diameter while the government wells were 1.8 meters
 

diameter. As far as is known there was no records kept on
 

any wells done by PC. Wells, without a log or records, are as
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worthless to any program in which they 
are dealing with the
 

development of a nation, as they were good 
for the people at
 

Hand dug wells without a pump and
 the time of being dug. 


cap are no better after 5 months' use health-wise, 
than the
 

severely contaminated water hole which the 
people and animals
 

The hand dug well has a utility -- but
 
have been using. 


Mittle health -- value to the community it serves.
 



2.2 	 International Cooperation
 

At present HAER has planned a rural water supply
 

program for the next three to four years based on the following
 

anticipated international cooperation:
 
Cooperation
 

Agency (Billions CFAF ­ U.S.$1.00 - CFAF 240) 

CFA Mil1!ns $U.S. 

USAID 3.500 14.6 

Entente 1.200 5.0 

German 

Fed. Rep. 0.900 3.75 

FAC 0.300 1.25 

World Bank 0.100 0.42 

UNICEF 0.035 0.15 

UNDP 0.025 0.10 

Fed. National Bank 0.56 2.33 

27.6 

This is equivalent to more than twenty-six million dollars.
 

(See Fig. II. for geographical distribution of donor participation)
 

2.3 	 Population with Water Supply and Excreta
 
Disposal Services
 

In 1970 it was escimated that the population in
 

Upper 	Volta was distributed as follows:
 

Urban (more than 10,0001 	 470,000
 

349,000
Semi-urban (5,000-9,000) 


4r7531600
Rural (below 5,000) 

5,572,600
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In 1970 the distribution of villager by number of
 

inhabitants was as follows:
 

No. of No. of 
Population Villages Population Villages 

1-100 948 2000-3000 170 

100-250 1716 3000-4000 75 

250-500 1799 4000-5000 24 

500-1000 1550 5000-10,000 13 

1000-2000 794 10,000-202,000 13 
1-1000 6807 295 

The preponderance of villages, over 6000 (85%), had less
 

than 1000 population and only 4% of the communities in Upper
 

Volta had more than 2000 pofulation. This points up the
 

importance of developing programs for small rural populations.
 

Through its Documentation and Water Supply Research
 

Section, HAER carried out a detailed survey of nearly 7500
 

villages throughout Upper Volta to determine the villages
 

which have satisfactory wells (most of them open hand-dug wells),
 

the amount of work necessary to rehabilitate wells which have
 

gone dry, and where new wells are needed. ThiL survey serves
 

as the basis for scheduling the rural wells program.
 

The survey revealed that 17 percent of the villages had
 

water service from comparatively satisfactory sourcesi 2700
 

wells in 1500 villages needed to be deepened to provide water
 

throughout the yearl and 63% of the villages (nearly 4500
 

villages) lacked any type of protected well. Very few of
 

the wells are provided with hand pumps because the pumps break
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down frequently and an adequate maIntenance program is lacking.
 

As mentioned above, about 174 of the rural villages
 

were served satisfactorily the yeor round (satisfactorily
 

meaning water from open wells, which is far from satisfactor
 

from a sanitary point of view, it io, however, satisfactory from the
 

point of view of a criztant supply within the village limits
 

which doen not have to be carried for miles).
 

A very rough estimate indicates that from 300 to 350
 

wells, each serving between 100 and 1000 people are being
 

dug each year in Upper Volta. The villaqers provide the labor
 

for digging the wells, under the guidance of a mason furnished
 

byliArRor the agency responsible for the program. The wells
 

are lined, generally with concrete liner rings and the lining
 

extends above the ground surface for approximately a meter.
 

A concrete apron extends out from the liner at the ground
 

surface to prevernt filtration of spilled water down the outside
 

A d the liner.
 

When the villagers reach solid rock in digging their well,
 

HAER provides assistance in ecavating the rock until sufficient
 

depth is reached to provide water storage to meet the needs of
 

the village. HloweNer during recent years becauae of lonq dry 

period., a number of these walls have gone dry and people have 

had to resort to the former grossly polloted sources miles from 
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a rilled well
 
the villages. The most satisf ctory 

technical ahower i' 


which penetrates the acquifer to a 
depth to assure year around
 

Some such wells are being drilled and
 potable water. 


Unfortunately, without an adequate
provided with hand pumps. 


maintenance program, the pumps become 
inoperative and the
 

A continuous preventive maintenance
 well is out of service. 


program is required, and could be carried 
out at the ORD level
 

with adequate financing and supervision.
 

Water Resources and Well Construction 
Considerations
 

Hand Pump Research
 
(See reportResearch it; underway by CIEI, Lr.a 

en Milieu Rural by Andre Benamour, 
dated March,
 

MoDesD'Vxhaure 
a
 

financed by the World Bank and other agencies) 
to find 


1977 ­

hand punp which is comparatively 
maintenance free. CIDA, through 

a Canadian firm of consultants, 
has alno carried out an extensive
 

research project,
 



AVAILARILITY OF WATER SUPPLY:
 

Traditionally the rural people of Upper Volta have
 

obtained water supplies for themselves and for their herds
 

from wells and from streams, natural ponds, lakes or springs.
 

Only in the steppes of the Sahelian zone and the drier
 

northern part of the Sudan savannah have wells been a traditional
 

part of the rural water economy. Even in these regions,
 

however, wells have been used only intermittently or in the absence
 

The well, then,
of convenient, nearby sources of surface water. 


is essentially considered as a source of reserve supply when
 

surface-water sources disappear during the course of the dry
 

season. In the better-watered parts of the country south of
 

the 900mm isohyet wells were apparently not traditionally used
 

for xural water supply in the presence of relatively abundant
 

surface sources. Chiefly, as a result of European influence
 

since the latter part of the 19th century, wells have come to
 

be accepted throughou. the country as the cleanest, if not the
 

most sanitary, and also the most reliable sources of water
 

supply for human consumption.
 

Surface water is widely available in the streams, lakes
 

and ponds throughout the wet season, which lasts from 3 to 6
 

months. North of the 900mm isohyet where the dry season may
 

last from 6 to 9 months most streams go dry within a few
 

the wet season, and the only available
months after the end of 


water is that accumulated in natural depressions (mares or
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marigots) or in artificially constructed tanks and reservoirs,
 

South of the 900mm isohyet where the wet season is longer,
 

sufficient ground-water storage accumulates to sustain the
 

base flows of larger streams during most if r.ot all the
 

relatively short dry season. The highest water yields occur
 

in the southwestern part of Upper Volta where a favorable
 

combinmtlon of high rainfall with aquifers of high ground­

water storativity generate relatively high base flows,
 

particularly in the headwaters lie north of the 900.% isohyet
 

where rainfall in comparatively low and the rocku have mediecy,
 

to low ground-% iter storativity. (A)
 

Ground water in Upper Volta occurt in !;u-r m.-a34 orp 

or kinds of rocks, each of which requirv ao ai;I: op: iAt 

technology for .concnically effective df.'rc t rten".u4r 

water supply. l'reca.ir i ;1neou a:.d ret a.uorl rni 

directly underlie the surface of about 7!, percv:--t o! the co,41try 

and form part of a vaSt erosiun.il plain opr -lain c' ;. 4 inJ 

south into Ivory Coast and Ghane and no:the.n" into .4 ';c 

A belt of PIaleo:uic sed ir .ni ary rocku ), if,110 :-, wide, 

which extv:nda alonq the %dobternand northersn Z:do n! the 

7Acountry, formb tho uouthvrn mtrqin of the troxi -c'"t 

sedimentary bAoini of Wi.l I. In the extrec eaOT in Al.other 

belt of Paleozoic se.rlmcenary iocku Alsa.I 10 tt) 70 k:-. wiio 

which foryo the miort ea cznAtcnsiotn (of the Voltalar r 

sedimentary bnnin c Ghann. Aloo In ilia inr h'dcst, tiortiary 

*Ki ii.3 fo: I int of~~et(~ 

http:erosiun.il
http:l'reca.ir
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sedimentary rooks of the Continental Terminal lie near the 

surface over an area of several thousand square kilometers. 
r doIdveoe n Upper Volta 

_____a 

occurring only in thin narrow alluvial ribbons along the 

larger streams or in and dune tracts in the Sahelian son*. (A)# (E). 

Among the four rock groups of Upper Volta# the rocks of 

the Precambrian terrain present the most difficult technical 

problem@ with respect to the extraction of potable ground 

water supplies, The methods which must be adopted in the 

search for and recovery of ground water in these terrains are 

often costly with substantial risk of failure or only qualified 

success in obtaining even minimal supplies.* everthelesso 

thee is no alternative source of ground water in some 75 

percent of the territorial exctent of Upper Volta. The Precambrian 

terrain includes intrusive granites separated by north'east­

trending belts of metamorphic rocks, chiefly schistsp grayvackest 

quartattes and greenstones. (A), (3) 
The most readily available ground water and presently 

the mst extensively developed for rural water supply is that 

which occurs in a superficial mantle of deeply weathered rock 

In the Precambrian terrain of Upper Volta* inscme places in 

the lowlands and plains the mantle attains thicknesses of as 

* much as 30 to 50me but on higher ground near rocky outcrops 

or In hilly are the mantle may be loes than 10m thick. The 

weathered mantle an the Preombrian rocks forms important 
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ground-water reservoirs which are tapped by several thousand
 

These range from about 5 to 45m
large-diameter open wells. 


deep and average about 15m deep on a country-wide basis. (b).
 

The weathered mantle from the surface down generally
 

has the following characteristics:
 

(a) Laterite carapace or duricrust 	0-12m thick,
 

seldom permanently water-bearing. 	Traditional, unlined open
 

3/h, while the carapace is
wells can sometimes yield up to 30m
 

temporarily saturated during the wet season.
 

(b) Clayey alterites. Running or soupy saturated
 

clays may cause problems in sinking the concrete curbings of
 

Yields can range from nothing to a few
modern open wells. 


hundred liters per day.
 

(c) 	'riable sandy zone with comminuted mineral aggregates
 

can range from a few hundred liters per
in granites. Yield:; 


hour to a f ew m3/1.
 

(d) Fractured zone. More or less hard and generally 

productive. Yields can range from 0.5 to 10m 3/h. Most open
 

wells qcrlly (
do not penetrate much into zone (d). On the
 

other hand, w,-1 stdrilled by the percussion and rotary methods
 

p[Ma into 7on, (d) and beyond to intercept water in deeper
can 


These two miethods may become ineffective
fracture 


if the rock becom.en too hard. The

and uneconomic, however, 


however, can penetrate hard
down-the-hole air a -n:ierdrill, 


rocks with cano down to depth# of 100m. In the graniten of
 

http:becom.en
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the Precambrian terrains the thickness and permeability of
 

zone (c) conditions the yields of open wells. Among the
 

metamorphic rocks open wells sunk in the greenstones commonly
 

find zones (a) and (d) most productive. The schists may be
 

(b) but zone (c) is usually
productive to open wells in zone 


however, is generally productive to drilled
absent. Zone (d), 


wells in schist. The metamophcsed v,lcanic-sedimentary
 

complexes also behave like the schists, insofar as water yields
 

are concerned. (B).
 

The water table in the Precambrian terrain generally
 

lies at depths ranging from near the land surface to about 20m
 

and averaging about 10m at the end of the dry season. In
 

some regions of Upper Volta, however, the water table lies
 

than 30m as in the Kaya area and along the
at depths of more 


edge of the Goudo plain in the northwest. The water table lies
 

at or near the surface in ephemeral or permanent swampy areas
 

(mares or marigots), chiefly along the channels of the larger
 

streams. Temporary water holes, which may become badly
 

contaminated, are commonly dug in these places to provide
 

water for human consumption, livestock or irrigation of small
 

gardents. The water table fluctuates in response to recharge
 

season and dissipation of ground
from rainfall during the wet 


water atoraqe by evapotranspiration and spring fl'w during
 

the dry scanon. The largest fluctuations occur In the inter­

fluvial areas away from large streams where the water level may
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range 7 to 8m between the high at the end of the wet season
 

and the low at the end of the following dry season.
 

Fluctuations of 3 to 5m are more common, and near the mares
 

and marigots fluctuations may be less than one meter. Because
 

of the large fluctuations, open wells are vulnerable to drought
 

cycles and commonly must be deepenea two or three times after
 

initial construction before they can be expected to yield
 

water throughout a normal dry season. The annual recharge
 

to the water table has been estimated to range from 150 to
 

250mm generally, with up to 400mm in the more rainy parts of
 

the country. The specific yield of the more permeable parts
 

of the weathered rock mantle have been estimated to be about
 

5 percent. The chemical quality of the ground water in the 

weathered mantle is reported to be genei'ally qood. The water 

is usuable for all basic water requirements. (B). 

The Palezoic sedimentary rocks include thick relatively
 

permeable sandstones interbedded with equally thick but
 

largely impervious shales and siltstones. These sedimentary
 

rocks attain a thickness of several hundred meters in the
 

elevated plateau to the west of the Banfora Escarpxtnent.
 

Conglomeratic sandstones which crop out in an area of about
 

3,PCokm2 form important aquifers nouth of Bobo-Dioulasno. 

These aandntone aquifers give rise to large tpringa feeding
 

the headwatern of the lllack Volta, the Yumeoe and :ant Leraba 

Rivern. One npring at the head of the You River rinen from 

conglomeratic snandstone and in reported to have a perennial 

flow of about 3n/a. Two tubewelln tapping water-bearing 
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sandstones at Bobo-Dioulasso are each reported to be 
about
 

150m deep. Each yields about 50m
3/h for a total of 100m

3/h.
 

The water is of excellent quality with only about 20m/l of
 

total dissolved solids. Generally, individual tubewells
 

in the western plateau can be expected to yield 50 to 100m 3/h
 

from tubewells 150 to 200m deep. (W).
from sandstone aquifers 


Paleozoic limestones and dolomites in the Tiu lrassan
 

and Christine areas of the extreme north of Upper Volta 
were
 

explored about 2 years ago by 12 tubewells. Some of these
 

exceptionally develop up to 100m 
3/h from cavernous openings
 

Most of the tubewells yield individually only
in these rocks. 


livestock watering. The depth to
 a few m3/h, sufficient for 


the water level below land surface ranges from about 15m at 

Tiu llralsan to 4m at Chrintine. The chemical quality of the 

is goo(d with only %bout 400m/l of total disnolved solids. (B).
water 


The Gondo Plain north of ?Nouna and northwest of Thiou
 

d ated clay I ntvrbcdded
is underlain by ne.::iconnioli Tertiary 


of Natd . Thr uandy layers of the Tertiary rocks

wit'h layern 


as well an underlyinq |,aleoroic nandStonen and dolomiten. are
 

water drilled

reported to yield nobtitantial quantitie of to 


The depth to water in thin region

wella1 O or ,orr' dt,',. 


io-m b low land surfacr. The

it reported to rane trot 30 to 

rAngen from 200 to 70Om9/l. (D)
diessolvrd nolids content of the water 



Present Status of Water Development for Rural Supply:
 

Both surface-water and ground-water sources are presently 

used for rural water supply and livestock throughout Upper 

Volta. In the absence of awareness of the health hazards 

involved, a surface-water source, when it is available, may 

be preferred by villagers because of its relative convenience 

in contrast to ground water, which may require considerable 

labor for its extraction from a well. In southwestern Upper 

Volta, where rainfall is relatively high, household supplies 

may be taken directly from nearby perennial streams or springs 

where these are conveniently located to village compounds. 

Wells are used, however, if surface-water resources are lacking 

or are located at more distant points. The relative physical 

labor to the water drawer and carrier is the critical factor. 

Farther north,where the climate is driersmall earthen tanks 

are used to catch and store surface-water rtnoff for dry season 

use, chiefly for irriqation of crops in v',ley bottoms (bas 

fonds) but also for livestock and household consumption. 

Water in also caken from perennial ground-water fed ponds and 

swamp (maren and marigot.) and from shallow water holes dug 

in dry river beds to tap underflowni. ;till farther north 

where ourface-water source are precariou through moot of the 

year, well. ate ,jn.d almont excluively fcr domentic and 

livestock water nupply, more particularly in the dry season. (C).
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At present there is virtually no development of
 

sanitarily protected surface water for rural supply in
 

Upper Volta. It appears to have been more expedient in
 

rural development projects to obtain water supplies from wells,
 

which can be more easily protected in the rural environment,
 

than from surface water. Sanitarily protected spring
 

captations have reportedly been installed in some places
 

in southwestern Upper Volta and are potentially possible
 

elsewhere, particularly in the hilly plateau country of the
 

Orodara and Bobo-Diousosso regions. For example, a captation
 

on Kou spring, which was developed primarily for the irrigation
 

of sugar cane in the Banfora Sugar Complex, also provides
 

domestic water supplies by gravity pipelines to several worker
 

villages in and near the 4,000 hectare plantation. Nevertheless,
 

large surface-water dams and reservoirs with limited water
 

treatment are considered the best solution to the public water­

supply requirements of urban areas such as Ouagadougou, Bobo-


Dioulasso, Koudougou, Fada N'Gourma and other smaller towns. (C).
 

To extract ground water for rural domestic consumption,
 

livestock and urban supply, there are essentially five kinds
 

of wells presently in use in Upper Volta. These include
 

(1) traditional open dug wells, (2) modern open dug wells,
 

(3) larger diameter bored wells, (4) small or intermediate
 

diameter drilled wells (tubewells), and (5) large diameter
 

tubewells.
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Traditional dug wells for village and livestock water
 

have been constructed in all the geologic terrains of Upper
 

Volta. They are generally dug by simple hand excavation
 

techniques using a pulley or windlass with buckets and hand
 

lines for removal of noil and rock. Such wells have been dug
 

to depths of 50m or more. Many are unlined and as much as 5
 

or more meters in diameter. They are subject to gross
 

pollution and occasionally have been known to cave in
 

endangering the lives of local herders or farmers. Also
 

because of inadequate penetration into the aquifer they commonly
 

fail in the dry season. There are reported to be several
 

thousand such wells in use throughout the country. (D).
 

So-called modern open dug wells in Upper Volta are
 

essentially extensions or variations of French technology
 

developed in West Africa during the 1950s. These wells use
 

the "trousse coupante" method of construction. Concrete rings
 

2.0 to 1.6 in diameter are placed in the excavated hole near
 

the surface reducing to 1.6 to 1.0 in perforated rings in
 

the water-bearing zone. The perforated section is generally
 

gravel packed to prevent fine aquifer materials from entering
 

the well. The lowermost ring is provided with a sinking shoe
 

and concrete rings are poured and added at the top of the
 

perforated section when a well is deepened. Virtually all
 

dug wells require one or more deepenings after initial
 

construction before a viable water supply can be assured
 

through the dry season. The wells should extend at least
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5 to 10m below the dry-season position of the water table
 

to insure an adequate supply. Deepening operations are
 

generally started in February or March and are continued
 

through the end of the dry season (c), (D).
 

The principal governmental agency involved in
 

construction of modern open dug wells is the Service Hydraulique
 

et Amenagements des Equipments Ruraux (HAER) which employs
 

considerable mechanized equipment in the construction of its
 

wells including derricks, air compressors, jack hammers, and
 

sinking pumps. About 2 months, over all, is required for
 

completion of a modern open well. There are, however, some
 

20 agencies, public and private, which have been constructing
 

both open and drilled wells in Upper Volta during recent
 

years. The HAER attempts to coordinate well consturction
 

activities throughout the country, and all PVOs, international
 

submit annual reports
and bilateral agencies are required to 


and records of wells including location and construction
 

The Bureau des Etudes of HAER has compiled
detail to the HAER. 


a national inventory of both dug (open) and drilled wells and
 

is presently updating it. There are presently estimated to
 

be several thousand modern open dug wells in Upper Volta.
 

These range from about 5 to 45m deep and average about 15.
 

The Peace Corps estimated that it has completed between 1,000
 

and 1,800 of these on a country-wide basin since 1967. (D).
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The prevailing rationale for the modern open dug
 

well has been the provisicn of relatively clean water for
 

basic village use and a well from which water can be drawn
 

by bucket and hand line with minimum maintenance requirements.
 

The yields obtained from modern dug wells in the Precambrian
 

terrain range from about 0.5m3 /h to 10m3 /h and average 2m . 

Also well yields fluctuate seasonally. For example a well
 

which produces 5m3/h during the rainy season may produce only
 

1m3/h at the end of the dry season. In the Precambrian
 

terrain, however, about 5 percent of modern open wclls put
 

down find no water, about 10 to 15 percent provide very meager
 

supplies, and only about 80 to 85 percent can be considered
 

adequate to provide a small village supply. Modern open wells
 

provided with covers for sanitary protection and equipped with
 

hand pumps have been attempted locally 1_qhaV*epqtj ,. 2 -j,
 

except where req u ] a r] y n h, ,n2, 


charitable or reli qjous_rous. In the absence of maintenance
 

the pumps break down, the covers are broken, and water continues 

to be drawn by the villagers by hand line and bucket. The }{AER 

has at present two well and pump maintenance teams, one at 

Ouagadougou and another at Dori to serie the entire country. 

Because of inadequate supplies, personnel and financing theao 

items are only nominally effective. Until the management 

problem is resolved, however, IIAEr presently believon that open 
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As of the present (1977) there are estimated to be 
&ot350 dr~ile wells (tbwle)inUpe Volta. ~s 

in the Precambrian terrain range from 20 toS80m deep and 

prdc yields ragn from Ito 3m/h (Yields exceeding 

lOm/h, however# are potentially possible.) Inthe 
Palesoic terrain of the western plateau tubewells 150 to 

200 in. deep may yield Individually up to 500 3/h. Aquifers 

in Paleozoic rocks of the Tiu Hrassan and Christine areas 
of northernmost Upper Volta yield exceptionally as much as 
100m3/h to Individual tubewells from cavernous limestones# 

but most yield only a few m3/h. The Tertiary sand aquifers 

of nothwestern Upper Volta are also reported to yield 
. . ... ...A .. ... ; -e t '! ; ee> i ' .. ,substantial quantities of water to drilled wells 100m or more 

deep. (3) 

Drilled wells (tubewells) in Upper Volta generally range 
from 4 to 10-inches in diameter. PVC is coinonly used for 

shallow surface casing in the Precambrian terrain, but stoel 

casing is required in the deeper drilled wells in the Paleosoic 

and Tertiary torrains, Aainiamm diameter of about 4 inches 

Is generally required for Installation of a hand pump# ?or 

a power pump the minism diameter Is about 6 inches, which 

diameter permits drafts up to 12i 3 /he only conventional 

rotary and percussion drilling rigs are reported to have been 

eployed in recent years for construction of drilled wells. 

The rotary rigs operate quite satisfactorily except in hard 

rok* A rotary drilled well 50m deep is reported to require 
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about 3 to 4 days at 2 shifts per day to complete.
 

Percussion drilling is well adapted to the Precambrian
 

terrain, but progress may be slow if hard rc;k is encountered.
 

In softer rock a well 50m deep can be completed in a week,
 

but if hard rock is encountered the well may require a
 

month or longer to complete. The HAER is presently (1977)
 

reported to have two operational percussion drilling rigs
 

for use throughout the country. There are, however, other
 

rotary and percussion rigs active in the country under the
 

The HAER uses its rigs
direction of donor agencies and PVOs. 


chiefly in areas where it is difficult to construct dug wells,
 

because of hard rock conditions. Apparently, down-the-hole
 

(air ha,%mer) compressed air drilling has not been introduced
 

in Upper Volta. Such rigs would have considerable merit for
 

drilling of wells down to depths of 100m in the Precambrian
 

terrain, because of the rapidity of penetration, (20m per day),
 

and of the indications given of water productivity from
 

fracture zones.
 

Several of the smaller towns in Upper Volta depend on
 

drilled wells and/or open dug wells equipped with power pumps
 

for the municipal water supply. These include Dori (100m 3d)
 

and Dedougou (65m 3/d). Other larger cities such as [obo-


Dioulasso, )oudougou and Fada N'Gourma depend on wells with
 

power pumps for a substantial part of the municipal water supply.
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Such wells and pumps are maintained by the municipality. {B}. 

Costs of Hand Pumps and Well Construction: Several types 

of hand pumps have been installed on both open and drilled 

wells in Upper Volta. None has proved entirely satisfactory
 

under operational conditions, of heavy use and 1I'tk of 

maintenance. The IIEH atte'pts to maintain ahout 200 l..s 

two cr,,ice crcw i tor tho entirt country,with hand puLmps with 

Because of infrequent an(" inad.quIate rainteri.ncr, at l east 

half these pu:!ps are out of ierv ice at .tny oi ". Th, 

lbItall ations a Teho:3 locfiallyonly SuccC,:fuIl hnd-piu., 

or hy I[V,). 'The typc of haindmaintained by private ownier 

pum pt pre.-ently in uhti in tj 4,:v Volt a .inai the I :lat"vc 

characteriiticti anl c,o-t a t ihCo ini toh oll(owl.1o ; table, 

With the exctptiOll ()o the Verlqnlilrl i all t h1he arehe:ia: 

of r.Cci|:'r0Cat nI lilt tyc. ",- V.e: |t-v"p. fhihll 

With a foot Intd-ittead of a hn 1hat3 a 3- O;f..o 

tilta lntlwl ', lolio a-.",ndr-ji..advantaqev,, for .ne of 

the d a":eter of "h lo, M,1i TheSlqht modiflctolit In 

rai11n '. da .i fti,- c1 -ptibAi
length of stroke- also per-,it 

ot hes Vu'.p Ill.e~t'ppe-:V tagjreeat au Ms 

MIt p<jsl' a: s ;Ic- , tlimitedl to lifts oif al~ut 40Y:. 

wear with us andr hoiaI d 0(d be Ilnkil uh-Il¢ ct Ifiallot 

t e .for c:Crhi at-. a %401%1firai n..re n em t In o 

1i . .... ... . ... 

prevnt vl .e t it 

In tho Abtsence of raia ! iotnce- no hofd 

of cont noi nq viahi I Ily Iftpper Vltn. (G) . 
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-MXMX. Approx. 
LMft Yel Cost 

AMS He MR 40 2.0 So0 

MAL A Ma8eti 30 5 1 -0 

Brian Africa 100 
40 

0.3 
0.9 2,900 

Deapstet 30-35 1.2 415 

Godwin V1351 100 0.4 

VINS4 40 2.3 1.450 

Uganda go
50 

0.4 
0.6 

25 0.9 

4C 6s 0.6 

gn 4A 10 1.7 744 

See reference (0# p. 29) 

"e present costs for oonstruction of modern dug wells 

of the type put down by R inthe precwbiau terrain are 

estimated to range from $205 to $310 per iner motor 

The deeperdepMding on the dLameoter and depth of the Well. 

the wll and the larger the diameter the higher the ost We 

lnear meter. iFor large diameter bored wlls, of the tM,put 

down by AW, costs are estimated at about $165 pff moter for 

lined finished producotion veil. For A reOOmnisae holea 
costs are less, about $125 per meter. 0VeraII osats zOr 

drilled veils put down i Rn oaadb"An terran by 

percussion drlling rigs are estimated at about $175 per IlnAr 
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meter for a larger diameter (6-8 inches) tubewell with a
 

nominal yield of up to 12.0m 3/h. For a smaller diameter
 

(4-5 inches) well of about 0.5 to 1.0m3/h yield the cost
 

is estimated at $150 per linear meter. Comparable costs
 

for a drilled well put down by the down-the-hole (air
 

haimner) would be about $210 per linear meter if contructed
 

in limited nt--nbers or $105 per meter if constructed in 

large nurberL. I)
 

The depth of penetration in a water-bearing zone is 

an ir.jx)rtant elv-: ent in the cost of a well. The cost of 

an opc-n w,ll increa e- with depth, whereas much of the 

cost of a drtled w,-ll i.i in fixed charqen so that with 

incr..e ,,d depth co.t.i ar not incre-.iental. Also, per m3/h 

obta1nM, % drilled wll Itn cheaper than an open well. The 

advanta,- ,O!a r:od-rn duq w-ll i i in the une of local labor 

and rat: ain. *,.rthlt- , if a drilled well requires 80 

perc.nt o ego xp",nt, and nupplie.e for itso.)rts 	 ted 

o,ct iu,, 	 a r ,ern duo well equally requires 50 percent 

of 	 .. pu: ed ::.at erIa . 

unit .- Lun!raintij DeveloxTment:Cotan in Rlural WtrSupply 

Th' chief ad,.,! aei ot n drillold wvll over modern dug wells 

Ar (1) i.aidity or co(,truction, (2) eane of '|plac-ient, 

(3) jivatox, canr ot ainitnary pitotection, (4) lower co t per 

n/h thAt can h)e ob! ained, and (C) grea ter pezrianence and 

de|penattllity ot the water aupply. The only true problom in 
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a hand or power pump for extraction 
of water
 

the need for 


Pumps and/or motors must be maintained.
 from a drilled well. 


in the absence of pump maintenance 
a drilled well is not
 

for that matter any water
 
viable for village water supply 

or 


supply. (B).
 

In view of the well-known constraints 
of open wells
 

vs. drilled wells and the pump 
maintenance problem, there
 

may be other possibilities for 
gravity water development
 

One possibility
 
for village supply in parts or Upper Volta. 


is the spring captation, which 
could doubtless be more widely
 

utilized in the relatively well-watered 
hilly areas of
 

By constructing sanitarily
southwestern Upper Volta. 


protected captations or collecting 
boxes over spring heads
 

water can be delivered by gravity 
pipeline to village fountains
 

to be
 
Many such captea-ionn would seem 
on lower ground. 


potentially feasible in the hilly 
plateau country of the Bobo-


Diolasso and Orodara region 
and also in the Kampti-Gaoua 

area.
 

Before such a captation program 
could be undertaken, however,
 

a detailed inventory of potentially 
developable springs would
 

have to be undertaken and estimates 
made oO the costs of
 

development.
 

Another alternative to full dependence for village
 

rainwater collection in covered
 
water supply on open wells 

in 


cisterns, which are now virtually 
absent in Upper Volta.
 

Collection of water from rooftops, 
particul.rly where these
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are of corrugated iron, is one possibility. if the cisterns
 

are constructed on or above ground level the water could be
 

drawn off by taps without the need to resort to buckets
 

or hand pumps. Such cisterns kould be built of mortar and
 

blocks of laterite, which is widely available in Upper Volta,
 

and lined with neat cement for impermeabilizing.
 

Still another alternative is to select rocky knobs or 

hills, of which there are many in Upper Volta, and to develop 

these as rainwater harvesting areas. Ideally therse should 

be protected from trespass by men and animals to reduce 

the pollution hazard. Rainfall runoff from the rocky slopes 

would be diverted by low pitch rock dikes on the contours 

into collectinci chann,.li and thence led down t hr. nlop.s into 

one or more covered cint ern i fro:!,. which water could b. drawn 

by taps. fitefore vmbarkinq on any I arr-lala - r ia t -r 

harvesting projects it woul I be.de,.i rable to undertake 

feasibility studiev. includinq identification of potential 

sites or arcai, te Ix×t.nti.%l water yields of such areas, and 

the approximate, co.sts. To I: .prove- sanitary qual ity, the 

collected rainwater could be. panotsd throuzh nimplt, snd 

filters before dc.livery into the cisterns. (11). 

Where- ground w.Ater is too deep for ¢cotaomiic extraction, 

other types of raiiwit.er harvc.itinq could be. considered. 

Relatively flat or gently nlopinq nrea , for exxttpla, could 

be surfaced with pitched nLaba of rock from which rtiott 

would be led into nand-filled filtration pits. Intarconnoctod
 

http:raiiwit.er
http:chann,.li
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porous earthen jars would first have been buried in the
 

pits. The stored water could then be drawn as needed by
 

simple suction piLmpa placed in a protected vertical 

aperture in on-, of tilt (.jar (11). 

Other iore claborate alternatives e:xist but most 

would requir,, invemit.im'nit of conuiderable tswm of money for 

recoviy of r,-l ativrly -- c.(e!it quantitiv'l of potable water. 

There i~i littlv (,.u-.itionIut thait a p:otect-eA drilled well 

with .ir i -itll prubiAbly tihe Ibt,,-t ticurce of 

1;_1I , .11.;() uotit1c*b i:2p thebAnita.y Wa',,' 


cost -C! t,-C, , of. tpi'v: Vk;1ta. U'till p r:aintenance
the mp 

probi m- l :, ,<- , (',tier viable altern.A itVe for 

rurl %atte .4py ,t U is':;t i td an;I devloped where 
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Draft: 	 Lester Maupin
 

December 1, 1977
 

GHANA WELL DRILLING AND TRAINING PROGRAM
 

We learned in Ouagadougou of a Canadian engineering
 

firm (W.L. Wardrop and Associates, Ltd.), carrying out a
 

contract for well drilling in th- Uppec Region of Ghana and
 

drove down to talk to them. In talking with Mr. Kenneth
 

Paterson, drilling superintendent advisor, it was found that
 

the problems encountered in drilling water wells in Ghana
 

are about the same as in Upper Volta and much of Chad.
 

To begin with, the contractor brought in to Ghana three
 

complete drilling rigs with all tools and equipment needed to
 

set up maintenance shops, warehousing and a good supply of
 

spare parts for the drilling rigs. The rigs are 1-Gardner
 

Denver 1500 and 2-Sanderson Cyclone T.H. 60's, which are good
 

up to 1,500 feet. The rigs are thus much too large for the
 

drilling they are doing. The deepest well drilled to date is
 

200 feet, but most of the wells drilled are 90 ft. to 100 ft.
 

deep.
 

When drilling first started the project personnel
 

included 3 Canadian drillers, a supervisor, a drilling
 

superintendent, a maintenance foreman, two geologists and a
 

project manager, all of whom were advisors. The on-the-job
 

training has Leen quite effective and Canadian drillers are
 

no longer asnigned to the project. The Ghanaians are doing
 

all drilling under the general nupervision of a Canadian and
 

his countorpart who answer to the Canadian drilling ouporintnd@nt
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and his counterpart. The maintenance crews, for repairing
 

hand pumps, have been trained to the point where they no
 

longer need supervision. The geologists are still working
 

with their counterparts, and so is the shop foreman training
 

his counterpart.
 

When the ccntractor first started drilling operations
 

they made both formation and electric logs of each well.
 

Formation logs of each well drilled are still recorded but
 

it has been found that
the electric logger is seldom run as 


all electric logs are just about the same.
 

The contractor started with a project for drilling 2500
 

wells and installing hand pumps in each well. To date 1500
 

wells have been completed. From September 1974 to July 1976
 

1100 wells were drilled. So much trouble was encountered with
 

the hand pump first used that a test program was undertaken to
 

see which types of pumps are most durable. As of today no
 

firm conclusion has been reached as to which type of pump is
 

The trouble is not so much with the components
most durable. 


of the pump which are in the well out in the components above
 

They have and still are testing some 15 different
land surface. 


makes of hand pumps, pumps maric in all parts of the world, and
 

Some of the pumps under­still have not found the right pump. 


going test are kbi, Bodin, Dempster and Vergnet.
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Their well design is of low cost as they use PVC
 

casing and screens in all wells. PVC is manufactured locally
 

in 2", 3", 4", 6" and 8" sizes. The 8-inch PVC comes threaded
 

from the factory but all other sizes have couplings which
 

Wardrop and Associates make in their shop. They purchased
 

from Rice Engineering and Manufacturing Co., Edmonton, Alberta,
 

Canada, the necessary equipment to heat, form and cool the
 

couplings out of 2", 3", 4" and 6" PVC. There is very little
 

loss from breakage in any of these sizes as they can use that
 

which is not broken in a 20 ft. length for couplings. PVC
 

has to be stored carefully as it will warp if it is not stored
 

very straight.
 

Wardrop and Associates also make their screen from PVC.
 

They bought a slotting machine from Rice Engineering and
 

Manufacturing Company that can slot 2", 3", 4", and 6" sizes
 

in their own shop. Eight inches is slotted at the factory
 

that manufactures the PVC. They have found that the best size
 

slot for their use is .028 thousands of an inch.
 

The 1500 wells that have been completed average from
 

90 to 100 ft. in depth. Some have had to have surface caning
 

and some not. Where casing had to be used throughout the
 

full depth of the well, 3" to 4" PVC were the standard average
 

size. The screens were gravel packed, with local screened
 

gravel, to well above the top of the screen. The cuttings from
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the bore hole were dumped back in the annulus to within
 

10 ft. of the surface then neat cement to surface giving
 

a good seal from surface pollution. A hand pump was then
 

to the village.
installed and the well turned over 


or 17 large
The contractor has also drilled 16 


diameter wells in which 6" or 8" casing was used; this
 

is over and above the 1500 small diameter wells. The design
 

is the same as that used for small diameter wells but they
 

These wells
have installed 6" or 8" casing and screens. 


are also deeper, 150 to 200 ft., the deepest well drilled
 

to date is 200 ft. which also has Lhe largest yield (150
 

GPM by pump test with 12 ft. drawdown). This well is located
 

in a large village on the Ghana-Upper Volta border. The 

large diameter (6-8 inches) wells all have deep well turbine 

pumps installed in them. 

The wells thus far completed could have been drilled
 

with much smaller drilling rigs equipped with air compressors
 

the same as those presently in use (Lerol 256 S.D.S. - 250 PSI
 

The mud pumps (Gardner Denver 5x6 hydraiulic powered)
600 CFM). 

would have been better if they had uned a steam pimp, and 

had used air for power instead of hydraulic powter. The present 

cost per foot in approximately 525 where in the beginnidng it 

pl-, ft.). Thin coat will mont likelywaO twice an much (550 

drop to below $20 per ft. in the rvmaininq 1000 wolln to be 

drilled. 
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4.0 SOCIAL BACKGROUND INFORMATION
 

4.1 Demography
 

The great peneplain of Upper Volta in January 1973
 

a ratio of 20 inhabitants per
had 5,516,000 inhabitants, or 


its nationals live
kilometer square. At least one tenth ot 

abroad, however, in either Ghana or the Ivory Coast for the 

most part, because Volta's economic state cannot support 

more popu­the population it has produced. It iu producing 

lation at an extravagantly high rate: the U.N. 1965 to 

1970 estimate offers 49.4/1000 annual birth rate, with a 

ratedeath rate of 29.1/1000. Later figures show a growth 

21.3% durinq the ye.ar:t 1970-1975. Ninety-ieven percentof 

of Voltazi people live in rural areas° the majority in villages 

of 250 to 	 500 :pulat ion. T he-nvieut concentrationt areThe 

on the Moti0l plItvau. 

4.1 	 'th:ic C .poi iOn 

ac(uunt !or 41f of Voltan populatioln thisThe X:. i 

tht! 1pcullnrly tiett~~u titructure ofcan be ticrilrvt ,P( 


the nncient :taitr,!. whotit- poit ieo-:A 1itftry powor
 

-protected W'~i: ~t durlrq titever1 contu: ivu which were 

becauSe of the u1av° ware -- devaotating for neigdhorInq 

peoplea.
 

Volta Are 	Y'ulann (Paul)Other m.ator ethnic groupa In 

III the north And valit,located mAinly InI tho sahlge 


-s Mat group"
Lobi/DAqtrI townad the Ih-ens 	 Mandle to
 

cattral
the north-wout, 1(4)o ,cqvlkla It the wo%, rolon,
 

sonoutou to tho tar South-Woot, Gourounot in 0outh-control
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Volta, with the Busansi to their east, and Gourmantche,
 

who occupy Fada n'Gourma and all country eastward.
 

4.3 Economic-Base
 

Subsistance Agriculture is the predominant mode of
 

important role as well.
production, but the herds play an 


Voltaic farmers work terribly hard for their meager harvests,
 

and in the best seasons are stalked by the prospect of
 

Rains are capricious,
insufficient food to carry through. 


and so.meti?es fail cop|lettely.
 

4.4 	 ?No.:%dic Herders 

zone is largely occupied byIn the north, the Snhel 

, who t.kt. their herds north with the rains,Poul herd®' 

fsete",ber in the dry seasonmove
and fro: end :.rch to end 

source'. Cattle-drivingsouth towaird :'u:ev rtelblxbe water 

arv u :id to :%*v¢e the ht.rds from Mili,iNiger, andcorridotb 


beef miarkets of
the north,: n !a-hilw of Volt .%bouth to the 

Ghana; .1i t h, Vultn ,ov,:rn t han p;lants for a chain of 

wll1 nt a[;|ro i:'ite ly two-dayu ntock-drive1i vent(: 4A.


'A,'ih wllu (nou:x- already in ,,xi~tence ) define
intorvn . 

tho Cor ri !do , .1nd are of tufi1n4ar rtal i:portance to herdsmen 

perishtnvu: withoutthey i r,,1 ility, which the herdr will 

rilod like the rticont drouqht, where the mnortal 

A 


durin9 dry j 


o! waiteI:, hut of foreviv. Thin in,

prolblc:-. wac tit 14Ck 


id f t'he p'oblv_'%. EnYowledqab 1e lople

however, on Iy one it 


catt le for itu fragile
tool tho lnhil In t aI*yin( Io r-any 

Id a of 1,epole for whom tho
Oc~lotl¢ir Al bel Mnce.. And 11i the 


h I of of lif, r-to water r4ianl
Oni nW:y
hordaih Ale tho 

horda. This Alo Auimjtltstho iusIbility of 1)oildinq lArtjer 
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the competition for already limited supplies of 
water,
 

and further emphasizes the difference in interests 
between
 

farmers and herdsmen. To cattle people, who know each cow
 

by the shape of its horns, and the delicate shadings 
of its
 

for whom marriage, friendship, and social status 
all
 

hide; 


are based on the ownership and exchange of cattle; 
it is
 

difficult to make economizing decisions for 
herd-take-off
 

on the basis of optimum levels of "TBU"* in something 
impersonal
 

Only long-term range­and unrelated termed "the Biomass". 


management training, coupled with veterinary 
servicesjand
 

taking full account of local wisdom, knowledge 
and attitudes
 

is liable to arrange these problems.
 

4.5 Water Goals
 

Volta has 9000 villages and hopes to provide 
at least
 

4000 wells have already been dug,
 one well per village. 


has established
 
and the IIAER**, in cooperation with the CIEiI*** 


Wells are dug
an inventory of all wells in the country. 


by the Volta Valley Authority (AVV) in connection
 
by the IIAER; 


with resettlement projects for the iiver valleys; and by
 

twenty foreign-assistance and private voluntary 
agencies.
 

4.6 Administration and Institutions
 

Hlaute Volta has developed a logical and coherent
 

further ner development aims.
 administrative framework to 


She is moving toward a full water program which will 
and must
 

take account of human, livestock and agricultural 
needs.
 

* 	TBU signifies "Tropical Beef Unit".
 

lHydraulic Service of the Ministry of Rural Development.
 

0*0 Centre International dos Etudes HydrauliquOs. 

0 
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Progress is very slow, however, because of lack of 
financial 

and trained manpower resources. 

The normal modern-state administrative chain descends 

from prefect, through sub-prefect, through Sectoral 
Chief, 

The latter is assisted by a Council of to Village Chief. 


Elders, but many villages begin to have various activity
 

group, and leaders or groups: a youth-group, a wouen 'is 

latter counsel with the Chief on
representatives of these 

Apart from the nor-al adcinistra­pertinent concerns as well. 

Volta has created under her Minibtry of Ruaal
tive chains, 


nystit:r which deals
Development a parallel ad.inistra' iv 

aid |o1A ;1,,i of
with th,- plans, iniple:!|ol ntationdirectly 


) which

development. Ihe country 1 divided in 14 UhJ (.s 

a t to 1:11 itIister ia Ian nr1
report throuq;h a tvertt a:%crt 


utt 111(-; cl :,.tli 1 41ch

Council. The .fi 	 s y.-it e-m i .1 


f al11 l ii ~ 1esWhiicl act wIt!i.ni
 
manages e ~ne1!rori 


riat ai.4 1 iantai
its do.aAin. At thent ii.ilonal l vvl, a.ale 

the C.011et u t!hc F14al (31l
for all OWbs 'n dto (' z 

.
Mini ite I. The (IU) |,rovid,-i th,- .12 y de-ce.'a 1 4 

-:i ncl;i " t at Ve aj|,aratus, wl irh shuulddecision-a 


to

Offectively pull-toqether - dif:t-i.lnt aAerity acIiti 


,in;al I" 1o_,2.-tit pla -.
service -a unitiei1 	 rze' 

OIWiiWh art- directit by)llly caj abl, ezIat 

ia. tlifita OW ('1b)
Thte two' Dii tcvCt 'b (taston-i,young Moll. 

ale ahdI s atAetl
who talked with th- ton-, Wriee VCs jy, 	 1ed 


e s I i s4tha
 
o. It 401 1 41: ap2longmcn(joi40 4nne:0 

use an the OW)' achare , ecah set}jinAi osIj'a 114-
In no new a vet 

tion will 1e a ttontily mgrked 1y the poroo;#%l5if ahld 1,rtiVAl1 

http:wIt!i.ni
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outlook of its early directors. Volts seeks to dat. each 

ORD with a foreign-donor *angel" for technical and financial 

assistance* 

The R is one of the technical services of the 

Ministry of Rural Development. and services ORD water-develor­

sent plans, (ORD determines sites for wells through the 

-agents,)-- squally .vi1thft--thia-_ 8i-------.--­*~~.ggorts-ofextension 

Ministry# and reporting to the permanent secretariat are 

services for ommunity Development. Home 9oonomicso Rural 

sconomic institutions# Youth, Womens Organizations# and 

improvement and teaching of Nlutrition and Alimentation,. 

xt is planned to make these services available from the 

national level# but to coordinate planning and implementationl 

++ 4 ++. £ + £+ ;+ !4 *+E i~ (See;: accompanying+'V+*at the administrative+ ! level!/ ;;ii}of the ORD# '
 

'"Organigramme0) ,
 
4.7 Traditional Hossi Society 

Nossi society was built on a hierarchical political 

principle# incorporating a class system comprIsed of nobles# 

Despite this rigid stratificationcomnera, and slaves, 
lineages permitted socialcomptition within and among nobles 

mobility for talented p@ele and allowed the system to 

renev itself with the rise and wane of dynasties. and the 

greater or lesser Importance of central power* Personal 

Important role In Mosui politics.,charisma has always played an 

The highly strucotured political network pmift~d 

many titled positions with defined responsibilities, and* 
the "-ooVaba mm wes theperquisites. The diLiv Rng 

the central source of authority, but delegation of authority 
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and decision keynoted the system, and there were several
 

lesser centers of power.
 

A ritualized concept of the right/power to rule,
 

called the Nam, was universally accepted, and this belonged
 

to the noble lineages. Able commoners could, however,
 

aspire to positions of command within the Ministries of
 

the Mogo-Naba; and these conflicting interests and powers
 

of the nobles and the commoners formed the basis of a dynamic
 

balance of power mediated by the Mogo-Naba.
 

Relationchips were established and tied through a
 

practice of constant gift exchanges -- both up and down the
 

hierarchy, and laterally: cementing peer to peer. Women
 

the most valued article of gift exchange, and the
were 


prudent politician arranged to have the disposition of many
 

fertile maidens as a sine ua non along the path to power.
 

4.8 Women 

Women were valued for their agricultural labor, as 

well as for their child-producing capacity. For women
 

save
theze were very few differentiated or special roles, 


first wife of a ruler or very important
for the po.ition of 


man. For rier, there were many different roles and occupations.
 

Although wo-tvi were the major productive force in the country,
 

they hie-ld few arean of decision. 

In rmany r,,pects the Volta of today in true to its 

It marked by intelligenttraditional character. in ntill 

and com{etent .idii k nt rativo utructurev, and a vital and 

of the farn-labor,energtic people. Women ntill provide most 


grow the f(mily food tgnrdvnn, fetch the water and carry wood.
 



--
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In spare time they 	may spin, or make bean-cakes and dolo 


beer to sell in the market. Unlike other West African
 

sisters, they usually do not keep for themselves the 
money
 

earned, but give their pittance to the headman of the
 

family line. More self-sufficient than the men who are
 

in some ways quite
dependent for services, Voltan women are 


high level
independent, and keep things going despite the 


of out-of-country migration practiced by Voltan men.
 

UNESCO has established a program for women which attempts
 

to give them wider possibilities for money-earning 
and basic
 

This program includes radio-instruction handled
education. 


through the Ministry of Information Radio Rurale 
program.
 

AID iL now establishing "Women in Development" programs
 

four ORD's, and will undoubtedly be able to profit from

in 


the experience and knowledge developed in the UN:ESCO efforts.
 

A Peace Corps Volunteer very familiar with rural Volta
 

scheduled
suggests that only women development-agents be 


their world in not easily
to work with Voltan women, as 


penetrated by men.
 

4.9 Prognosis
 

What 	in needed to obtain a continuously viable water
 

in all other areas observed, th"
as 


necessary range of infrastructure nnd the necessary financing
 

on how
 

supply in Volta, in, 


involves conscious 	decinioa to make it run. Thin 


water needs. It involves
 
to balance efforts for Competing 


ideas

tho spread and acceptance of practical and realiatic 


about health and sanitation accompanying the rponnibility
 

It involvs motivation
of effectivo implemantary action. 



of @otSufity participation#U to augment the 
and developme6nt 


ability to foster their own well-'being at the local level.
W 
italso involves developing the capability to operate and 

ro ttm. wn
maintain the wells now being 

Volta# and in the long run, this is the telling i 

fel that Volta is farther &long the planning and administa S...vo. anisation path -.th.. an many in -the regiOn but3OAGYi­

cnstraLnts Must be know­
*manpower, and operatilng mode 

to be developed and
the fraework is 

ledgably dealt with if 

felt that the overall plan recomended
It isused effectively. 

in this report. which channels AID assistance - not Just 

-- but to an overall 
to the actual diggLnj/drLlling Of wells 

view of the systemic problems* putting water provisioning 

appropriately incontext, would help this deprived 
land 

Wi" achieve adequate life-support water Supplie. 

. + + ++ . , , + +++ + + , :+j ++ +, +:++ +,++:+ ++-+. +:++++++ ++ :++ ,+'+.. +':++'++++*+++++:; : ++++++, +:*' ++'+I ++*+:.+++;+++i *++:+-++++++++;+:+O,+:+++++*++++: ,+:: 
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surface water geohydrologist, and a rural social/cultural
 

anthropologist and a sanitary/environmental, public health
 

engineer.
 

Discussions with pertinent representatives of USAID,
 

American Embassy, PC, German Embassy, GOT, including
 

Ministries of Mines, Planning, Rural Development, Rural
 

Works, Public Health and Social Affairs and PVO's were
 

supplemented by visits to A)IYIGBEJIAME, WUKRO, AGOHOE, 

ATAKPAME, TSEVIE, TABLIGBO AND ANECHO in TOGO. An over­

flight planned with stops at DAPANCGO and I.AMA-KARA was 

canceled at the last minute because of weather conditions. 

2.0 Present lroqramsin Hurail Water Supply and Sanitation 

2.1 He:3ixnnihle Aqiencies 

An in the other countrien vi.-ited, a number of 

goverinmental aqe.nci ,e are involved in the rural water supply 

and sanitation proqrvni in Toqo. The Minintry of Mines, 

Enerjy an'.1 Hydrnutlic (.lnou throuqh it, H3]nninq Depart­l rce-i 

ment, coordin.-tn all activitiv-e in rural water .upply, 

devo lO inq th,, cn,,jett5, ptojr. ."Wmino and locatinq funding for 

the pr(Jrnim. The Dm.nrtln,,nt of Pural Develoly.-i.nt it ro­

apontsible for dev, lojinq and p,-,,inot inq xrural water nupply 

projee: t, whilt th. Mi try of Land Divv.lopm ent implve~mnta 

the rural W.-ter nuli ly pl.nn. Once thei well han been duo 

it in tturntd ovor to the Dop);trtmitnt of 14wrAl Davolo|ixnant 

for maintvinance. 

(;Ovt. of Togo 

http:Develoly.-i.nt
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One comment heard in Togo was that when the recent
 

reshuffling of responsibilities for the rural water supply
 

activities took place, the head of the program was placed
 

in one agency, the body in a second one, the arms in a third
 

one and the legs in still a fourth agency. The resulting
 

confusion can be imagined.
 

For rural water supplies under the Department of
 

Hydraulics and Electricity the country is divided into two
 

sub-sections, the South Sub-Section with headquarters in
 

Lome and the North Sub-Section with headquarters at Sokode. 

Organization charts have been promised by the Director General 

of Mines, Geology and the National Mininq Renearch Bureau. 

Toqo in divided into five regions as indicated 

on Map A with a sub-division of each of the national level 

ministerien located at each of the re(lional headquarters. 

There is also a nu-divinion in e-ach of the five rtegional 

offices. Planning and quidelines are develope( at the national 

level, but imipl,-:nentation in the re-rsxnn ibility of the sub­

division offices at the req ional level. This decentrali­

zation has been in effect uince 1960. 

P.i intervatinq( well drillingq p(rqram in being 

carrle4 out by Tnwj.) - Io :'ix:Vnqe1 i:qlitcIquo 

du Togo in the aron of 11I;¢1:TPO with headqutartors at ATAKAMY. 
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At least 100 walls have been drilled by hand under this rbo­

ject during the past 10 years.
 

The wells are installed with full village partici­

pation. The village contracts to pay the PTS $100 for a
 

drilled well with a hand pump installed. The village
 

furnished 8 men to operate the hand-powered well-drill and
 

furnishes food and lodging for the technical supervisor 

furnished by PTS. The drilling it3 in hard rock and it takes 

two to three months to drill a well. The wvlln and hand 

pumps are maintained by P1r. which vitjitt each well at least 

once a month. The. villaqvrs pay for tho -itrvice pluti the 

cost of ipnare parts. ]|ere is one prxAf that vill.tvres can 

and will pay for t water tiu|pply. 11T. a a 1loni 

list of a|pplicatilonts for Welln on the above ktsIt. 

Th I urn I t '. i Ir t r)nt . ]I nal i Itt I I ) oJ II'B .1 Co T 

under the ,N.nstional !;anitnt ion !;.rVict! utdr thr 1iJ rer-' or 

General of Public fialth of thte Minititry of hill io Itf-Ilth 

and ::ocial A.fa11. The ?atiu~t.-Il Jullk |alth :.r:-.1° Als0 

has .b-ts ct Ion ths¢.€r of which a:te isow iii tipt it 1 It f, 

III .a1a 01ailnllM? ly I-ia !:,oe and lbapawjo, ,l: tc by 

A San itar:y etn1j orle . Therie Itb al ( a tinhtat :y eO-jlt r 

in chartj, at thr- at ioal l, 1 Ivel with .1a a sit nlt, .1tl4d 

4r AWi ) tC+*htI C . Vi tict CIWaSy t o a t C IasJi n IIaw I Y tq IIIaor 

In char'Jo of t1aillifIs ftr t.OsVtlo: ,!: nt;0 t aOlt ti ,1O %Ajik 'ar 
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In addition to other duties the National Sanita­

tion Service makes and installs concrete privy slabs at the
 

rate of about $100/year,
 

Toqo is working vigorously to control oncho­

cerciasin mnd rttrn arees 
froin which oncho hias been 

eliminated to useful production. A pirt of the GO21 strategy 

for this cl-eAred area, which hats -, t sidc. tor re­

sett1 
 .,nt ot t.ne: . rs, c.llsi for the dcvelolt.jet"ut of 

growth 1prolot nill no t hei -4o,;o ill all Attr*Jp to~ ttvcrvaose the 

emI- r1t ion to the iilt ctn t- nid to hkmicz ilbro .- the develop­

ment potentia .I t thtflr,,rh. 

InI th t pa: I iciat i t by All .nd 1 1i)1) in 

the COnbl t 3 tjr.l (9 t d; 1 .1M j;Ckn ltht t cc. s­1 1sih 0 

bear IIlg Acqit t~C-I: .11.,411 IA t.C 0 . )1i I i I h C d(I ft-to 

fu |)l c hc cCl ' ,l 4vl, t t or,t, t ' , i ,C1 l*li,t"iq : lllt w t 

of opols wvlln , 1_11 ~ ~ j ham~ ftii , illi1S)c 111 t' ; tit 

Coopal .i% I) 1C .4 Mc of thr t'-L.u i (il ts s ^ i i1 ity for 

7bcIt a V(_ 11; 111 (& t t 'ctin itl hc O toll of rra 

acht.olo g~lA will) Cach Isch-,1 Illitalla % tt %41tip nttijdo 

1rtrin, AnS Ii'ctititstsa ool.J)4 l Mo 1bccnt devalot;4 by it 
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PCV to position 4 latrine openings in a concrete slab in­

stalled over a circular pit. The latrine openings are
 

separated by partitions radiating from the center of the
 

slab so that each opening in in a quarter segment of the
 

slab. Thet pit in lined with a thin layer of cement mortar 

plastert-d on a matrix of reinforcing bar rings slightly 

smaller in diaiweter than the pit. 

"'Y}t! U!PI)I, ha p itponed several times a project 

to catalou OwJUh --ate eti olticei in Toqo. 

T'Ahe Gc'z:..rbiatevral asuiutance a(;ncy has 

helped to f ilan1Oc an u: in wat er ulippy ny:iytrt in Sokode 

frcM. which IM lit 8 vill is byw.%tor fiIIll, to n-arby c 

ptbi t'.!ouux!aint . Thit t 3Iv-,. ha .1t re, n, plant for 

thi:it t i i a, >bit n (jI i n-beca utif of poor 

t~t i(! 1.ItA~ ofi r%)IhI fo: t tln ice. A4. a.h& r_%il 

hacti 1 1 ,-cl 1 et er temtsc dItr b l -aLnrlt tor wat tiippl1y tiy ­

to beO 41.ilt in T.aiqtIi, .. ll.)o aIpd taII an at .11l t- titnatted 

COtst o! 14, .100,000 t,-:: M..M.l kn ( 4., lion) The,li . r1i . 

co facn , t li.ai a asllvdlC, to .1 t't ch1 cutl to1Il (!OCIA) 

in , X i l0t:I.atIIi prolz42'IiunICtd l -l|c:vii'hLin ::n eVa 1 

ll or 

actiVit i ,a.i tl,Jtu~jh it q1tatt , w )SI I 

10 "I !l i,'lfi) .i i a !t .!eyte iAnit ttion 

in rflanci ) .l lt rali 

Act ivitlI 4.1a st ot a SO.1l Itevalpt'alit pio)pCt, 
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3.0 Populatic" with Water Supply and Excreta Disposal
 

Services.
 

3.1 	 Population
 

As of the end of 1975 it was estimated that
 

Togo had an urban population of 350,176 people living in
 

9 communities and 1,874,628 (84%) people living in rural
 

areas, for a total of 2,224,804.
 
3.2 	 Water Supply
 

According to the Third Plan for Economic and
 

Social Developnent, the construction of wells realized
 

during the second plan amounted to less than one quarter
 

of the 470 planned for that five year period.
 

The Third Plan contemplates the construction
 

of 500 open wells at the rate of 100 wells per year at
 

an estimated cost o' CPA 1,000 million (U.S. $4.15 million)
 

as distributed below:
 

Enti,,mted Coat (Millions CPA - 241 "_$Sj_ O) 

Ro~ion Total 1976 1977 1978 1979 1980 

200 wells in 400 200 200 
the Savanna
 
and La Kara
 

200 wells in 400 200 200
 
the Cen tral 
Plateau 

100 welln in 200 200 
Maritimo 

Total 1000 200 200 200 200 200
 



4 444 44 ~ ~ Z ~ '~ 'mom'~ 
4 4 

has prpoe th following
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qua7it 40r 6.0 400re 20.0 tamth 26.0aeth 

pu oletefo schoos traiets tbic~mlAtces.am 

http:lAtces.am


time the maintenance expertise will1 be developed and the 

necessary organization established to carry out an effective 

maintenance-program. makLnji,,.t. pubet aryot po 

gram based on drilled wells with hand pumnps* 

Once the program for training ftgoleso well drillers 

and maintenance sen and establishing the program has been 

*olififioe the training program oould be expanded to a 

regional] center. 

3*.2 This forward thinking attitude looking toward 

safe water supply ws evident in the remarks of the Sani­

tary Ingineeing Director of the National Health Service 

wbo empasised the need for establishing water quality 

control laboratories. Me would like to start with a 

small laboratory for control of water quality and food 

In Sokode, later on laboratories whould be established in 

the other regional headquarters, Assistance Is needed 

in settin vp and equipping technical people to operate 

them. 



ment (19-180Ith Tgo i iiy state - Me 

Iindersthet hocic#h soial andi prgrmcullt of
 

th conty isll to .Itn no-t unomo ople wingt< , 
10i hto_1_kilomeer oevn looklwae Iwhicht for 


saeohei ealthnd/redcehir aacit tooproduce 

witou peaking of theenrmu rlossofimea oultso
 

thu reduin produio time0 0llRoealyhroughou 

th irdPln, reernc Isadepo eanee for wate 

of/ Togrm 10l0 to 1500 poplaton although the
 

rnin rom 300ol $00 poulation fte,8 anis Is/
 

.m .. . , .f ' , l... A.. =pert* a 4 ' w t r 4u 
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Draft: George C. Tiylor, Jr.
 
December 10, 1977
 

4.0 	 Water Resources and Well Construction Consideration in Rural
 

Water Supply Development in the Republic of Togo
 

4.1 	 Availability_ of water suppjy: As contrasted with the general
 

regional east-west banding of climatic zones that prevails
 

in West Africa, much of Togo an well as neighboring areas
 

in southt*.i ttrn Ghanai and much of Benin lie in a zone of
 
B 

climatic iinct1:nal'. Oroqraphic effects created by the 

Atucortan Hillt a . ren:tly i.n,.rate thi t no n aly. Con­

sequetntly, in th,- Coastal Plain of Toqo and -xt.ending inland 

as ftir 	n1olth a', Akaiba the "udn :av.11nna type of climate 

prcvaila with :-laiively low rainf!.lls of 1ttei than 1,000Mm 

annuaal 	Iy. l'urther north ralnf.,l1 incr ,-irt- to as Much as 

1,400 to 1,600::-' in tht At.a)orian lilli of we-it,, n and north­

Ce€nt r .1 * .p . 11 hri: decI a ,-.'i, ,wnrd to at.ou t 1 10G- .mn 

In et~1.1~ z;IOof tIhe xt rs ., no: h. A oa 1r~~ 

of thI n ahnII th, frt;:n yt.htcr.i. :ll .Ia 	 flow yeta to 

I~j~T( IC- 11."011 j 4 .l l arn local walrt, h~~ q~ arv 

IhO11.l ,,14-Ai i la ara In rti tdlenfall n 1 h q nit thve 

011 3,P lyt 1, n (il reqhitf) Ift -l Con1 

echtla! h aamb; i 11.e 1)e ween Al.: l .1111 00h( 4jt-

tli4:.Ih MaI lc In thec tif y UCA )1 Illn ih- w l (it rL O thO 

ft 4P venjjr.iij4*.%M)a Irk' 	 DIX i ro.njC1 11o.ti'll the .11111041 

ralftall I* 1.-M; thall Il iah n. h1;2(,~ it thc M*u1;h thera 

to t~t311ay (11Y $n ilh d of 1'4tnytj, t'eiI h.1A%$'jut ia 41 Oha 

~ .e :M~~ 

http:tli4:.Ih
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Because of the rainfall distribution most of the larger
 

streams in Togo that head south of the Atacorian Hills are
 

flashy with high discharges in the rainy season and very
 

low base flows in the dry season. The most important
 

of these streams are the Sio, Lili and Haho Rivers. The
 

flow of the Sio inland from Ix~me is at times less than 0.3 

3/ec during the dry season The Mono River, whose 

tributaries hea.d in the hiqh rainf.all b.lt of the Atecorian 

Hills, ha ibaser t b.ne flows even durinq the dry season. 

The Oti River, whose middle and upp-r tributaries rise in 

the Atacori.-in Hi illI of nort.her 'roo *nd lenin, also has 

im[portant dry season f low.i. (i) 

,it-cauni (it the sa.i inal vari ability of the water 

app ly t he (ojVe.e ,-t , f JoJ) Ilan been makinn t roncj e.fforts5 

durino th p.-t 5iyV-ars with the h,-1|, of fore.i'jn donlors to 

Allelilurate. Waiter hotae ill rural nit.i t hrouiql conl-

Ottiit ~()I of Plokv t wollj allSo (II1' iled~ '' t'1 .11Atu nSt.e w~lls 

C1In) for velt C-3(ttW rl and1t t hte 1.13 qCr Virij.1i n Ilt nuijh 

bill Id lit') o( nl A, It va I -. V11t pla-ntsMand't~ I eseC'l Vt) I 

W~at Cr d I I( I :yte.~s !1( 1 of:stI I U cV C! I IhtC!el-!It .i Iijt~ 

I kal ~platheo..0 £ifolj t ro$ thaiti 'AO prel4'Chlt1 4 t hr 

Cosi ue" ti ~ 4) 11 11 %;Tel W.1- 1 ntpl1y .4A~iaill :'*i 

ftC14l ti-f1 1bwii 4 adI4e 4tII W-Itor holoo. With 0000 

http:Virij.1i


exceptions, howevere due to unfavorable geologic conditions 

or deep water levels, ground water can be obtatined frorn 

wells in qjua~ntity adt-Lijk1te for villmie supply in 00 to 85 

percenit. of the ini ouial tt-!rri tory ot IoIJ). Where tpjrutnd 

wate~r in -tvailtl- ~r Ot1 t vlop,nigot o t ou tOttl V surtfce 

waiter ~ onily iiac. i~e i r ti 1it ry qual ityirv avaiii1. 

of rural tijpl y i ti [r)" v a1 Vi how­wnct to ta atir vn 40.11 

eVe:-, .deqIV41.t i it:'~u bo t a lit to p1 otvc t wr-1 1ti or 

ourac -w te moutcvr aq.-iin nm1lt ioti ~iA toII 

dcoliti jckl i .i;I 1 .1 Ill,. 111,7 1I~ t o! M-1 I ;tit 

prt-:3lth Vs -1':i4 : u~Will) 1v ;cWh 1 ; Ij rt1 

1111 T !)i I liii h1Ila t~4 TV~li hIr '1: ! 1'r- : C-) 1 1 u 

C6%411t VY. ,: , i), ,, C- Id 1 a- IL C-- L:3 iI V th) 

f1ia! ~ .1 1), 1h r -ei-:C! - ii0 th1! ali )I .1 . 1~ r 

Tu.tjo0 ;el :2 t 1hc al~ 1 '1.illd~ hit'li I ulIcl I anif by 

uf1C4Ur 10-I 14 *j1o i:i i! - h::1,t. V-t yI tsJ a1, ft) I "M 



rocks of the Dapango and Palime areas, and younger quartzites,
 

phyllites and slates of the Buem, Atacorian and Kande systems
 

which form the mountainous ridges and valleys trending north­

east through the western and north-central part of Togo.
 

Ground water occurs in the Precambrian rocks in the weathered
 

mantle, where it is thick and permeable, and in deeper 

fracture nytit,.-nn. The weathered mantle on the granites, 

granitei gnx:nt and mica schists may attain thickness of 

up to 40:1; on the D.ho:'ieyan miginatites it averages about 10m 

thick; and on the Bu,.r", Atacorian and Yande rocks it is 

ccAxj-only 1,ess than 2m thick. M.iny open du, wells of both 

trad it 1(904 .ltt mode?n de.n iq;n have been put down throughout 

-
Toio to :,vi vc rural w tt- ,jupl1y nee-cd i. The wells which 

tap wat,-t- In tht" wt.athere(d mantle- of the irecambrian 

terrain t .104qJ ft:1 a ut 5 to 25m deep and ave rap, about 

1sm. Th- yI-ci n oblatil'd from -such we 11:ti are co:n'only no 

Moro than ';i /d iII th,- dxy ne. son, and In~any fail completely. 

Thoi wateI ,.,.'ily widely in the Pre-

Cat-t I l 1.110 I 10i n p1 ',,n to 1 t h) !])"' ,),loW 

wfluctuaiteSahie 

Ian 

the latni loat: ,-diti Iiloz t he sa'a y twatt)n and thein de'lining 

an !) t(, &11do):! lfl ; ta dy h-caunt. ofth n.411 rMuh 

1 r t i.01 yt hen 1.1ime lo, at- Inn :kta , % wt. as mtu t h)i 

4dC21plicn l tot t, 1thic-c i~tene I),ftio'r a Stablei tippl y 

thr*tj')j th1 dry tic,4,nid (-'.ii 1it ait ridi'I. (II) 
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Because of the uncertainty of water supplies from
 

open dug wells and beginning with the UNDP ground-water
 

survey of Togo in the mid-1960's, increasing efforts have
 

been made to tap deeper fracture systems in the Precambrian
 

rocks with drilled wells (tube wells). Whereas a certain
 

percent (perhaps 10 to 15 percent) of such drilled wells can
 

be considered fa')ures, most succeed in tapping larger and
 

more permanent water supplies than those obtainable from open
 

wells, At Dapango, for example, four drilled wells put down
 

to depths ranging from 19 to 58m in gneissic granite ob­

tained yields ranaging from 3.5 to 15m 3/h. There was
 

also enough yield amon, the 4 wells to supply about 500m 3/d 

at Dapancio At flasnari, however, the Buem quartzites con­

tain very little ground water at a depth of 22m. Three
 

wells drilled 17 to 45m deep at Kande in n-hista and 

phyllite: produced yields ranging from 7 to 12 m3/h, but 

the average yield to be expected from a drilled well of 

this depth in this area i" ab)ut l.5m3 /h. In the 

Atacorian achints at Sokode 9 welln 15 to 45m deep wore 

drilled. Four or 45 percent w.re total failuren, and 

yioldn in the remaining 5 welln ranged for 0.3 to 5.0m3 /h. 

Mont ( round water in the rich itri occurn in the fieturo 

nystvis and not in th, overlying wathered mantle. Dahomoyan 

migmatized qnuliosoL at boma Kara pruducMd ytoldn raniing 
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from 1.8 m3/h to 7.2 m3/h in three drilled wells, 20, 46
 

and 70m deep. At Nantja Dahomeyan migmatites yielded
 

3.0 and 4.0 m3 /h to two drilled w211s 52 and 70m deep. (B) 

The consolidated Paleozoic sedimentary rocks of the 

Oti basin include interbedded shales and sandstones in 

which ground water occurs chiefly in fracture systems. 

Shallow ground water in these rocks in tapped by dug wells 

at depths comparable to those found in the Precambrian 

rocks. The yields obtained from such dug wells are about 

2 to 3 m3d. The depth to water ranges from about 10 to 

15m in the dry season to as little as 2m in the wet season. 

At Boumbouaka two wells drilled to depths of 50 and 37m 

in fractured argillaceous sandstone produced yields of 

7 and 0.3m 3/h, respectively. It is estimated that 50 to 

100m 3/d could be obtained from individual drilled wells 

in 	this area. (B)
 

The Coastal Plain of Tcgo is directly underlain by
 

semliconsolidated sands and clays of late Tertiary age. 

These range from a thicknesn of about 10m near the inland 

edge of the plain to a maximum of about ]00m near the 

coast. Most open (lug welln in the Coastal Plain tap water 

in sands of the late Tertiary deponits at dpiths ranging 

from loss than 1Sm below land aurface n(.ar the coast to 

an much as 65m in the Tabligbo area owning to din­

section of the, Conital Plain tsurfnce by titr,:nin flowing 

nouth 	 to the naen, tho plain in broken tip into 6 diflereto 

(H), (C), ,tc. igli (i.n foo tnoto rfevirne., at ,nd of oection. 
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"plateaux" beiieath each of which the shallow ground water 

is controlled by local base levels of adjacent streams. 

Consequently, the water table Is remarkably deep below 

land surface - for example, some 20 to 50m in the Tabligo 

and Tsevie areas and 10 to 30m in the Vogan area. Because 

of deep water levels and the labor involved in lifting 

water for domestic supply, open dug wells are used by 

villages as a source of second choice. Cisterns and nearby 

streams or marigots are preferred water sources during 

the rainy season, and dug wells are used chiefly in the 

dry season. (C) 

In several places in the Coastal Plain tubewells have
 

been put down to tap water in the late Tertiary sands as
 

well as water-bearing sands in deeper Paleocene and
 

Cretaceous sediments. Thoese wells range from 45 to 15m
 

deep and yields from individual tube wells equipped with
 

turbine punps range from 50 to as much as 150m 3/h. Static
 

water levels appear to be comparable to those found in
 

the open wells. (C).
 

4.3 	 Present statu of water dovelopment: A %.onaiderablo number 

of water-reisourcen studies and develoixnent pr-jecto have 

been undertaken and cottipleted in Togo with international 

and bilateral donor anrnitiLance during the past 15 yearn. 

The studies have prr|uced a large volumo of useful informa­

tion ensential for orderly dovelopmont and management of 
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the country's water resources. Also a considerable number
 

of surface-water and ground-water develorxnent projects
 

have been undertaken and completed for town and sifall city
 

(15,000-30,000 persons) water aupplies. Foreign donor 

assistance for construction of Lb.th duq and drilled wells 

for village,water supply has al so been provided In Heveral 

parts of Togo. Some of the more importitnt of these are 

as follows: 

Stud-i e s 

(1) OJRSTOM (French Office de la Pvcherche Scientifique 

et Technique Outre Mer) in cooperation with tho Thqoj :;ervice 

du Genie Hural and Minititere des TrWv.tux hihli cn (oot Inttlinn 

streari --ia(inq and hydrolotlic -studieti of ir|jzt: .lt rivar 

basins). 

(2) ACI:CNA in c(-.)pteration with the Toqo )irection 

Generale de Mct-orolo/ie (containinq moteoroloqic obaorva­

tions and data collectin). 

(3) United it ions Dh,.velotient Vrogr. (UNDIP) iL co­

operation with the [)ir-ction dom Minss ot (ooloijiv. OC 4 

(Survey of Ground W.it r lit: ource , Toljo) 19671 "x/70/ ll 

(Ground Water Lxplortlion in the Co.atal 7one, Tljo) 1971 

ToG/75/00), in pr(Cu)ti (.tratejy for Water D)voloI*1ionto 

Togo). 0)h (C) 
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(4) CIDA (Canadian International Development Agency) 

in cooperation with Direction de Mines et Geologic 

(Feasibility study of A project for provision of water to 

the city of 1k:nt,-ind nine other villnqes in the Eastern 

Plain), 1974-76. WD)
 

(5) It klconiult - UNCD)P. (.vudy for the provision of 

water for L.ket, T V.,, An,-ho, Tcbliqb,) tind Phep*), 1969.(A) 

(6) Yvdtral lecpuiblic of Gt-rany in cooperation with 

Dir. Mtiv.a tt (;clu.)(;;it-, (G(otind w.iter explora tion project in 

(7) D1t , to de4 M:i eVtet G(;oloq;ic (continuing ex­

ploraioz ylt itll:n :(outitd water niid hydrocjeoloqlic studio.I 

cotunltry-WaltIV, ilvry (if vtxitnt l w.ater ixintn). 

(0) :. :vjct dern-l, ,,,rt* (Country-wiJe survey of 

extati 114!t a111 tanki) . 

(1) ,tot YmV+t-on dt- Otkvo-lopment (fW1) in cooperation 

with ba vi, tclI 'ydraulque (11) . YED hAn f inarced con­

ptrucv tiut o)r ,- 1100 clui and dril led welin for villletq 

1~ .111 

M011,011 wco1 1 evroion1to'!mcttiiritij Ohw lift, of tho third 

4qjrr ..rht Lo.wc-.,; Untler fu anjre mont 

lwator a ujqp j. i I I'm cout no of t hr CC - Some 

11974-77. n rt!h i 200 

=
 
wuit)l asI- to bo ,1rilld hy otjitres.tor untin9 tho down-tho 

holo air h-im,-r tmoth,-id. (I11) 



(2) UNDP is currently reported to be financing a 400­

600 well project for village water supply. A local private
 

well contractor, Guigliano, has contracted for part of the
 

project. (11)
 

(3) Three cities Lama Kara, Niomtougou and Pagouda
 

will share, in the near future, a piped water nystn pro­

vided by a dam and reservoir on the Kara River. The work
 

is now being carried out by a Fr,.nch construction company,
 

SOCF.A. The city of Atakpamre will also have a municipal water
 

supply provided by a surface-water reservoir. (F)
 

(4) German National Develo ment Bank (KVV) also loan 

funded construction of a municipal water supply for the 

city of YKd e. Completed in 1971, capital works include 

a barrage and res,.rvoir, a water treatnent plarnt, a 32n 

adduction pipe line, a settling basin, and a water tower 

and din ribution system in town. The system nerves 49 

public taps and 150 private cot-.ctlonts in the city 

(pop. 30,000) arid 8 villnqt n along the adduction lin 

(pop. 5,000 total). The system is currently being managed 

by the Jeqie Nation-ail deMS aux do Togo. (G) 

(5) The KVV its curren tly loan fin.,incing other water 

supply develocwant proj, cLt for Tablitqbo ( bTe wello 

00-100m doep), Mango and Jlatitiari (dama and reervoirs). 
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The work in to be carried out by a French construction
 

company, SOCFA. (G) 

The principal action agencies in the Government of
 

Togo concerned with water resources are the Service de
 

Genie Rural, the Regie National der Faux du Togo (NIT) , 

the Service HIydraulique ('I) , the Direction dvt* Minen et 

Geologies (DMG) and the Mini.n teren des Finance:. , le P'Econom.c 

et du Plan. Coordinatinn a n tW q. nejen inn att er 

resources; develop ,nt _iniy is vi rtu.il ly Ion-eX i I1! 

and as a consequence there in conni drable confu.nion and 

overlap with renpect to arean of operation.al authority among 

the agencies involved. There is lit le qutention that sotnt 

sort of a National Water Board at xilicy-makini leve] in 

needed to coordinate all the di nparatv witi rewceri 

develoxivwnt activitie:; pren.ently in prollv-inn in) the 

country.
 

Service (t I'llydraulique (fit) in the, principal 

government aglency involved in the covtuo uc ion and Inin­

tenarice of welln for rural water nupp)]y. Thtre a:- however, 

aoimti 10 other orqani .r: tio n:] iriv tn nivd public allIr in-

Volved in r-,nntruct ion of vill,a we-lin In 7rT;o. "he !11 

operats in two divini on , thiln)UlIt, . one he.adlqta rto c(r 

tit iJomtr, . sitZhein At e. !Af it ca'id he one .'k,-At Tho nt ww 

down nlx)ut 15 to 20 modern open duq wvilln per y-ar do­

partm-ttl I y iml coiitravt out othor wel I con!t ructionl 

http:operation.al
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activities to private com~panies. The Sit has comupleted 

departrit-iitally At-)ut 150 wells cauritiq the wnat 10 yeftrs. 

The S1t well cosinit zuct loi proqjraml is hig~hly tnechani red with 

utiv of der'r ic , Air coriprentiursl, Jaick hitr'mtiers,ex tensiv 

tindard exp ionixvv!n .iiid. --nkinq pa-ps 'h S1 tinp 1 oy t he 


t hzrou~illo t
dec i I t,:tu~Iht, v-crlt ii oin (Iuj wt-11 uo:Std 


tAfi ca. In t ht PI ~nA 'I-wi'Al~t1eozoic
Frnoptt-W 

Wt? I qc r 1 1y :r~je
torra irit !-.I I .~ - ha'it it ' (%duJ 

to 2"- dvvp witLb .'rnuIi y ield!; .il)it. 0.1 :-i lA 
fromnb~a I'I 

: -i1ueIi 	 I.Ornhthc. Cou.-it.l I'1ainbut :iorlt 

5O
du9j *iel11 :-iubt iii ri~rnnc nrat 1)v JI tl(4 Wl to d ptn of 

for a' v ill mit w.ter supply.
to 60r- to old .iiv wa ter auttic ient 

di.n"er
tw !Hh I etven~ t lint an i tt en1iFor thi z I- he i 

j)(wvr p1 to lift w.iter to
(8-10 irnctc di i.'~ t-!	wel with 


! ?ir to1 e(AIuter of
 a centl '1wai?'- tIw- I ilutio a) 

vi I I no ti t ti I ,t 	 1 1.tien vny I) - I,(- tr'o 3 t a I It' opr 1 tV,01k pmi 

t() tho rura ntippiy 1probi cm ill t he Co~ittal
"Ol util b .'iWaitetr 

i at i on tletn ity 1n t he cikint 1 IlninPla in. The rurai I 

atiiO Plt-oroic terra~ins
in muelt hiiir I hri in tho'Pe~i' t:I 

of the initvrI or MII 

The 1)1 c1 A'im Or Mi rx~ et Gcu-flo')jt in>()th' chie~f 

li I th 14y1 I ulo' 0 1cai1 ic 'iIqnt ionsoAgency coned c-d And
 

for 'jr unil waiter The
roooderh antl "e pI i attoht y Or 1111 in 


D*''. 00te1 tit3o-ciott Colintri pii t nqojcy for UN11 nnd
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Federdl Republic of Germany financed ground-water Investiga­

tions and ioit. recently CIDA. The DMG has in itti custody 

most of the departnento ly controlled water well-drilling 

equipmetrnt iii Toqo. The equipmIent, .111 inher itet from past 

technical a1 i-tittan projectm, includes the following: 

1 - WAwCO 1250 rottry drilling rig mounted on a 

Ford Truck. 

1 - Failing Walker-Neer (FWN-40) combination rig. 

Capable of drilling to 1,000m. Truck mounted. Now broken. 

Inherited from CII)A. 

I - Iucyrun [rie percussion driblin q ri. 

I -Speed S;tar 71 percusion drilling rig, mounted 

on a Dodqe truck. 

(The I)MG; rprt.. there is only one down-the-hole air haAor 

rig in the country. It in in the hands of a private 

coxnpany.) The IX'M ufi.i itti equ ptient for exploratory 

drilling .ind al.no for product ion drilling on contract to 

other tjovvrtL~nvnt --it~efn('iv. (D) 

The )MO( iri cuZrrently manntin,; the operdtion and main­

tenance of .iqht. (0) tu,.wt'Wlls in the Coantal P11ain put 

down an part o f the r .'eritly c,, 1pl e t,, CI A p|,oject. l:ach 

of the welln t,.rveni pi)pul 1aiiont of 1,000 to 5,000 p(.rnonn 

with f :ti 1nv to,I hr,.e covred ,r' J i(ud l, ovl retivie voirn from 

which wntr lo drawn by otera from 10 to 40 tAucito. E4ch 



-23­

0 jg~t h Is responsible for 
operatingi the pape the r'outine lubrication of the PUMP 
and engin, and the procurement of fuels The vials 
were drilled in diameters of a to 10 inches# are fitted 
with Kohnsonm type stainless steel vire-4wap sorees In 
water-bearing sands and are reported to be in the range 
Of 60 to 90 deep. The tube wells are equippeid with 
Berkley vertical shaft turbine pumps coupled by honisontal 
drive shaft and universal joint to Lister diesel engine 
The yields of the tube wells are nomginally about 50m /h. 
The C wishes to turn over the tube wells to EaSsoo 
an that agency is in a position to ass=*e responsibility 
for their operation and maintenne 2Me tube wells have 
been In the care of MUfor the past two yenrs.* (D) 

in past years the Peace Corps (PC) has bee active 
in Togo in construction of both largediameter modern 
open dug weils and smal diameter drilled wells (tube 
wells), All PC vell construction programs is Togo are 
currently inactive owing to excessive oonfusion and overlap 
among govermwent agencies concerned with rural water supply 
development activities. The IPC directed a haMeoperated 
percussion well-drillintg program in the Atakpamesahposso 
region from 1972 until recently under the sponsorship df 
the 391ise Ivangelique, the United Church Uoard for World 
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MInist Iesf-'theOXVAx# the 6VM and -,otheus,.3--ac o oipient­

village was required to contribute cash and labor amounting 

to about one-third the Untal cost of the tube vell and pump., 

The veils were started with a hole 5-inches in diameter 

in vhich 4-inch casing was placed if caving ground was 

encountered during drilling, This casing was reoved 

and reused when a permanent 2-inch galvanized drop pipe 

casing with a stainless steel drive point was placed in 

the well for the final hand-pup installation* Yields 

of 0.5 to 100013/hwere obtained by pump test befores a .	 wll was considered static factory for routine hand-pump 
operation. Sanitary protection was provided by a square 

concrete apron poured around each veil collar. The tube 

veil put down by this method range from 10 to 23m deep with an 

average of about i5m. The yields obtained from the tube weils 

are reported to be generally satisfactory, Also the SUlse 

Ivangelique set up a maintenance service and shop at 

Atakpame for the hand Pampe Including servicing trucks# 

spare parts# and trained hand-pump mechanics. operating 

costs have proved to be quite high owing to frequent break­

downs and repairs required for Dodin Mlajestic and ADZ pusps 

Used on the tube wells. (1p) 

3lseore Is 1"o, the Peace Corps has been Involved 

class the late 1960's In construction of open hand-dog wells 

vasofwhich are cubed with concrete rings 0tolf 

Jn diameter and as much as 40m deop@ te vilagers normally 
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provide labor, sand and gravel and sometimes a cash con­

tribution. The PC provides cement, reinforcing steel,
 

moldn for the concrete curbing, and tools. Of the gross 

COst of dn optn ducg well villagers have generally provided 

abo.t 50 perc,.nt . Althouqh no AccurAte fiqureti are avail­

able it s iti itmivad thit the PC has put down inure than 

1,000 modern open duq %.llh in Toqo tiinct the late, 1960s.(r) 

The chc.t |n iv.i, water-woll drillinq contractor 

opa t i.no in ot. i : I 1',arnch-batid cOM|np4ny which 

p. isentl1y en)uyii i virtual rmonl 1y in the. country. There 

are howive zr, ij) t ,d tou he one or two i."11nall r cornpvtting 

co I,Ihpar I : Whchti-i t-viie .ictIi y in 1ouio ni iwvc the 

mid-19 0'n , r:-plya ,th rotary 4nd 1wr titiion riqti 'n its 

dri i ±nj i- fits 1 tzpo: to hal(-1 .it nnt $ al. tt-d 1recently 

acqu'.rtA down-th!-holt ar hqr I M(E) 

4.6 cuntti of well clritrtiu tinb t t otii,f wc-Il contructlon 

In TVoqk! nlqtr-.%l to, lit, 1h th¢:cl t (jenor-,'a€ rall,]v ati h)f¢ 

in othle W,-: I AIf' i on 11 h 1 1 t.1i. The r. n victz.I tyllnkii q ¢e 

,lp I ti I ha I I 1h. 1 ) C-* ( Ii.1lt ci: p-n duti w,. I I, whi oh r a j 

from 2 -. 1-o* '.1 i ii di x. | eI I , aI', c o 1 - I, I y .tcon, I | .11 sihut 

$4 13 1,- lnci,I-1t'l t 1-hun Ai Well .. t thin type- of 7'kM 

deap 1t%0d -,4 n zat- eJlo , 1.11Y Mu''h of I ho tint~, howove~, 

iti fIM'11tvmi t oI"he Ill t'Vet '1viI. open8 We) 11a 1.0 to l1*1t 

In 4 tot~cictIho typ put t'' s by I hn Pr'"iic 0111i .ir%Vt ,0­

tji tctl I-, cfoat toily> n). 'st 1U par 1 iteit ttcii i: ' 4,*12 

for- .4 W',Ci1. (31herf w"11", 0.) it) 1.Ot- In ll~ r-Icl4d 

http:perc,.nt
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constructed with mechanical boring equipment under contract
 

in Togo, are reported to have cost as much as $000 per meter
 

or $16,000 for a 20m well.
 

Small di&-ieter (4 to 5 inche.!:) tube. we1l1, conlt ructe 

under conl r|ct in Totio ear- cur:r.ntly r t.x rtve to Coi t
 

about ,.240 p,,r linevar v'eter, thu,. a wt-ll So:,, Ir.tep would
 

COst dbluAt $12, 000. The P'ac¢t Corpl)* 1l-Ai,1:et r h.ind­

drilltd! wll in the Atk*..tt-Akj :so Xtlion ccobt at today*s
 

pricv:i, abimt $43 pet.r meter for wt.ll :$ I.,.-I theii 1 ! dtep
 

and $I31 pt-r rt-tetr for we-ll to ! A €11
' 25n It-t-p. 25:: 

would t hui coa t nbout $775. ('The yield obt .i nbli from the 

contractor wc-l1 in the 1Prvona: .br Inn or P1nl.eo .o i o- trrr.nin 

miqht not b(! aplitr-ciaibly qret-ivr than that fronn a VC t ubewe.11.) 

4.7 	 ContitraintI and a1tr.-,tive. in rura1l wnt,-r-ttujply 

(leVte ljx--IO. : The chief cntrio to ef (eot i ristal w.%ter 

pupply Livt)v|e I -uvilt 'Aii m.ndl:nI. ill Totqo are a& Ii iii: at ivC 

and or, In. i .nt ionn 1 z,,ith er th.1r ttechnicnl . Thuti an,/ ptruq ram 

of wel 1 conatruot ion for water m 1 io vill.qv nuj|ly mut .- have 

a larqte and Coit,ilM Ifit) t-* iponeri~vlt of I ri il1iq for wellI and 

pump it-Ir..I nIt, Iaro It a p I'( 'IIn.- I ia t ) haV p r!I-! $IvII 111$1 owC t 

on the ilif rn-1 m : el. Ir'w'i .1 I-ohtmi(,al I AIrt of View 

th-orn it1 little (j-rti ion tht a dri ll-d well with a hand 

11wj w~iper i oJpen g a1 ofor power iV lor I ( dt'j We- I1n ouIr ce 

Wat or .tsjIIIy i| t hIC -raI C-eV ir fi~t, . Th- drill d wel 

proivitroa : n.initomily plot nt-,t -4 "upply (f relat Iv-lI atible 

yaAr-aroond y1l0d. Thi drilltml woll to ollo more, coat 
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affeCtiVe in terin1, of initial investm'ent and of volume of 

water produced pv~r well1. The only miijor problem is that 

of the ptwip reqirt'd for 1x tract ion of wate~r Iroin a drilled 

well 1d1 its ~icol. t i u irt'ted for :tn intat-nnze. Al t hough 

therv. 1- c~jni idw* ~iab awaret.,i±~of the iivataq.-ij of d rill ed 

wel 2i !uzVI1~t Wt.(I' i1)U,1 III 111t. Upptwf Ccht.101i of the 

ttI Ii~ 1itt it. evid.nit. oXt will t(o dt Ilcsite 

tCit nai ofni11 t~i~!I ~i~~;~ to in .1 wt*1 1 ant pxnp~ 

inLIV(tkd p)1 t;v1lt 11.V Xi).1 1 p icy . . ji1 t. lt VI iII of 

waiter to 1i.;'t! ow:lin %-I'klcit lf*r With h'co.I'l lit lority to 

wAtt'r niupply 111 1%1.1 .11 vn 

~ht.: -41i 1 1 .4whIch I- v l: I I'.C* ifor(i~ 

i t~y arv~1 1J-?3for 'eujinj t mill1101citt. .11 I r1 t.) be 

M1 IIr4 W1I 3 mt I iP lt.l ! iII 1 1I )S 'v. 'It zI :t -,, I)~-:II .* t I 

it vioui:' firmt loci : toonmnsy toi cai a wit ~n~lli 

ifiVellitolzy of zip1i ll.J to .1C' .1)th-.i t.1~i O~f 

atl%1bil1ity (()I 0p.10ai i mln4 1it.nJ~l lipt1nc~~~*' 

A/ Ki1tbr tcoVI~t04 do') W"Ills )r d1O1CA WnAl 
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to deliver water to target villages.
 

Cisterns are used rather commonly in the Coastal Plain
 

of Togo to collect water from corrugated iron roof tops.
 

Most cisterns are designed, however, so that it is
 

necessary to dip water from thenm by unsanitary hand lines
 

and buackets. By raising the base of cistern
 

80cm above ground level the water could be drawn off by
 

hand faucets. Better sanitary protection could also be
 

assured by more effective covering of the cisterns, though
 

many existing ones are partially protected by corrugated
 

metal roofs. Greater quantities of water could be collected
 

from larger surfaces notably the roof tops of government
 

buildings, warehouses and other large buildings. Potential
 

for greater use of cisterns also exists in areas of relatively
 

high rainfall, but where yields from wells are poor or
 

mediocre. If cistern construction projects were to be
 

undertaken on any substantial scale, prior evaluation and
 

study would be desirable to determine the most effect.Lve
 

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 and hillocks of central and
 

northern Toco. By protecting these areas against human
 

and animal trespass runoff of fair sanitary quality could be
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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. These tanks
 

could be periodically chlorinated to assure the sanitary
 

quality of the supply and water could be drawn off from
 

hand faucets in the base of the tank. The tanks could be
 

constructed of rock masonry or other locally available
 

material and lined with neat cement for impermeablization.
 

In flatter terrain, protected areas could be surfaced
 

with rock slabs and mortar with gentle slopes of 10 or so
 

inward to a central circular or rectangular sump. The
 

sump would be filled with clean sand in which a series of
 

interconnected earthen jars had been buried. The rain­

water running off the slab and mortar surface would filter
 

through the sand and seep into the earthen jars. Water
 

could be drawn off as needed by a simple hand pitcher pump
 

passed through an aperture in the central collecting jar.
 

Other alternatives may also exist in the collection
 

and storage of stream flow for gravity distribution. Such
 

bupplies would require treatment before distribution, if
 

sanitary quality is to be assured. Also treatment facili­

ties would have to be maintained if they are to operate
 

effectively. Such facilities are unlikely to be cost
 



-30­

effective for dispersed village water supplies. They might,
 

however, be considered for larger agglomerations of villages
 

in more densely settled areas of the country.
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Draft: 	 Lester Maupin.
 
January 10, 1977
 

5.0 Trip from Lone to Hihetro, Togo
 

On a field trip from Lome up to Hihetro we inspected
 

several open hand-dug wells under Director Osseni's Electric
 

and Rural Water Program. 
One at the village of Anyegbameme 

has a 61 meter deep, 1.80m in diameter, cement lined 

hand dug well with a static water level of 41 meters. It
 

took eight months to dig and cost more than 2,500,000 CFA or
 

US $10,416.66 or $170.77 per meter. 
This well we were told
 

was funded by Europe Development Bank. The water from this
 

well looked contaminated already even though it had only been
 

in service 8 or 9 months.
 

The next village, Wukpo, we stopped at, had tw 
wells:
 

one was 
a ±7-meter bored well with a Vergnet pump installed.
 

When the pump was operated, water shot out from around the
 

piston rod showing that the piston was badly worn. 
Even
 

though it was leaking at the piston rod, it was still pumping
 
water at the head but not quite as much as it should have
 

been. 
This well we were told could only be used at the orders
 

of the village headman. 
 The well and pump had been turned over
 

to the village in 1974.
 

The other well was hand dug to 
12m deep, 1.40m diameter, 

and had a static water level at 9 to 
I 

10m. It 	had been given to
 

the village in 1972. T ts well goes dry at the beginning of each
 

dry season. This was most likely the reason 
that the well with
 

the Vergnet pump on it was not to be used. The village headman
 

http:10,416.66
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only let it be used when there was no water in the hand dug
 

well.
 

The next village we stopped at was Agohoe and they
 

were just completing an open dug well but had not turned it
 

over to the village yet. This well is 21m deep, 1.80m in
 

and ended up in 7m of weathered rock.
diameter, cement lined, 


The well was
The static water level in this well was at 13m. 


dug by hand down to the rock formation and then with jack
 

hammer and air compressor on to the bottom. An air-driven
 

pump was used to keep the well dewatered while deepening was
 

going on. The well took 3 months to dig and cost more than
 

1,500,000.00 CFA or US $6,250.00 - $297.62 per meter. We
 

were told that this was funded by EDB.
 

We next drove to Hihetro where we talked to Mr. Winters,
 

a missionary who has been in Togo for 10 years, and is operating
 

a drilling program of h's own. His program covers a radius
 

He has five crews
of 100km in all directions from Hihetro. 


that drill percussion holes by hand down to 15 to 25m. The
 

rig used is a three leg tripod 8m high with a sheave at the
 

All tools used to drill the well are designed and made
top. 


by Mr. Winters or his maintenance men. His way of operating
 

is as follows: A village asks for a well, and agrees to pay
 

$60.00 before the crew and rig willcome to their village.
 

They also agree to feed the crew until the well is finished,
 

and give the crew 8 men every work day from their village to
 

http:6,250.00
http:1,500,000.00
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help with the work. When the well is drilled the village must
 

pay another $60.00 before the pump is installed. After puiap
 

is installed, the villagers are told how to take care of it
 

an6 one man is picked to grease and oil the moving parts of
 

the pump. Every 4 to 6 weeks the maintenance man from Mr.
 

Winters' mission checks the pump, and if it is broken he repairs
 

it. The villagers are charged for all spare parts, along
 

with the cost of delivery of those spare parts.
 

As this is hilly country, hard rock is encountered which
 

is difficult to penetrate by hand dilling. In some cases it
 

is necessary to drill several holes before a productive well.
 

is obtained. There is no charge to the village unless a productive
 

watel well is obtained. Mr. Winters estimates his wells with
 

a pump installed cost approximately U.S. $600.00 or approximately
 

$10.00 per ft.
 

Hc also has a Longyear #22 soil sampling rig which he has
 

just purchased which has a diamond core barrel. With this, he
 

hopes to drill through some of the hard rock formation and
 

reduce tAe number of dry holes. This rig he operates himself.
 

His problem at present is that he wishes to go home but
 

has no one to turn his program over to. He has never worked
 

with any of the Togo government agencies, consequently has no
 

one to turn the program over to.
 

Mr. Winters has never tried to develop and train a
 

counterpart in the mission which he should have done when he
 

first started his drilling program. Of the hundred or so wells
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he has drilled not one will be operational in 2 years
 

unless someone takes his place to supervise and manage the
 

whole hand-pumped tubewell network and buy spare parts as
 

needed.
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6.0 SocialAnalysis
 

Togo 	Country Profile
 

6.1 	 Situation, Problems, Conetraints
 

Although situated in the usually well-watered coastal
 

and savannah regions, Togo has a very serious shortage of
 

available water in the dry season, and extreme seasonal
 

fluctuations in ground water levels. Undependable rains may
 

create serious shortfall, resulting in poor harvests and
 

sometimes none at all. In September to November 1976 the
 

short rains failed in the north; thus by February 1977 drinking
 

water was short at Dapango, and the hundred-weight of millet
 

cost 12-13,000 CFA instead of the normal 7,000. This year,
 

(1977), the coastal rainfall should have produced 800mm, but
 

only 385mm fell. The rains have stopped and the corn is very
 

poor. The rain-catch reservoirs are already dry. President
 

Eyadema has therefore rightfully identified water as a key
 

problem to be given first priority in the 1976 to 1980 five­

year Plan.
 

In Togo there are whole regions which have no surface
 

water. Peace Corps roports locales whe: e women moist go 20kms 

dai1y with their banins for a mviigjer supply, and a 10 to 12km 

trek Is not e.xtraordinary. What i, more, thin may be repeated 

two nr thr.,e timvCqt in a C14y an needed. 

lit.Cauine of wat er-t.;,] e fliuctunit ion M.iny wells qo dry in 

the dry ,nearion, andh otherts r, lui ol,]y a fve.hle qt),.ntity of 

water. If thin It ht itimnai.-i;ed v'nre,.,ily, th- limitekd nliift r 

may bo drawn down to tho point of total doplhtion. :verywhoro 
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there are visible two or three generations of wells that no 

longer work. Some of these are no more than two or three 

years old. 

Wells may have ceased to function for one of a variety 

of causes: 

-- They may descend to a shallow aquifer totally 

vulnerable to seasonal flux. 

-- They may locate in a limited water-pocket for which, 

once exhausted, there is no further resource. 

-- O.R.S.'.O.M. advises that most village wells have a 

debit which is insufficient to accommodate pumping, as it 

draws them down too rapidly,. Thus they are mu.e nubj.ct to 

infiltration and contamination. A rational economy of water
 

outtake equaling well production would act to maintain well­

purity and continual supply. There is, however, usually no 

one at local level adequate to take responsibility for 

appropriate use and control of the well. 

-- In some inntances wells dating from early German, 

or later French efforts still have water, but pumps have 

burnt out, or parta or misning. The next comer has simply 

made a new inntallation, leaving the relics to bear witness 

to unadipt ed t echnolr>;y. But the vinible 1etnotin have not 

nocen	nar 1ly been l.arned. 

-- In iofe, fn-stancen1, c)rrt'nt welln are mluni a part,in) 

or lacking pump fuel. The cx l.ticnt chain in nlx)rnadic and 

uncaortain. This riaint,,nnnco cnpability to limit-d, oriented 
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to repair instead of preventive maintenance, and long and
 

slow to appear. Not a lack of goodwill -- this is rather
 

a major institutional and material insufficiency. Repair
 

items and spare parts do not exist at local or regional
 

levels. Often not even in country, they must be ordered
 

at.the time of break-down, occasionally several months of
 

delay while people struggle to cope.
 

-- Financial shortfall at government level, and lack
 

of organization at the local level which might provide funds
 

for supply and maintenance, further complicate the picture.
 

The national level presents the familiar picture of
 

"water-tight" verticality and lack of coordination between
 

branches of government, each of which involves in launching
 

its own water-seeking ventures. There is nowhere a unified
 

control, nor a bringing together of information, nor a national
 

or regional total water-resource program.
 

Ministries of Plan, of Mines and Energy, of Amenagement 

Rural, of Social Aftairn, of Aqriculture, all dig their wells 

and guard their turf f rori ziubsunption. Tili is sometimes 

a strenouI battle! It is felt in knowledgeabn e quarters that 

any attzmpt to rational i.v control would have to emmanato as 

a comUlAnd from th. top. 

There ii ,qua l lack of coherence on the foreign-donor 

and private-vol ,untary aglency sceno: Prench, Canadian, Gorman, 

Englinh, and Italian ,'ffoi m are equaled by U14P, rI:D, CIDA, 
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Peace Corps, Maison Familiale, White Fathers, and various
 

Protestant Missions' bids into the water-game. At no point
 

is there one seat of control for these efforts. I.e., The
 

American Missionary who has dug 500 wells in Palime region
 

received short shrift from the Team's Hydraulique Service
 

counterparts. The Missionary knew himself to be perfectly
 

en regle, but the Hydraulique Service did not know that he
 

or his wells existed. 

Rural water provisioning offers two sets of problems
 

which must be faced sequentially. The first level is basic
 

access to sufficient water for life-support and agriculture.
 

The next and subsequent level attempts to furnish pure water,
 

considering water as a health moderator on the plus or minus
 

sides. Togo is at the stage of trying to assure a sufficient 

supply of water. It has come nowhere near solving its very 

marginal situation, and does not really see itself prepared 

to address the necessity for pure water. Indeed, Lome itself, 

has a water system that provides no more than seven liters 

per averaqe day per habitant. Many Lome dwellers therefore 

draw their supplies from wells. But the aquifer -- at 5 and 

6 meters depth is shockingly polluted. A knowledgeable
 

estimate Snuggests that no pure well exists in Lome proper. 

It is therefore perhaps futile to expect len responnables 

to think of uncont,,minated water nupplies as an immediato 

rural goal.
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It should be finally noted that -- with Togo's five
 

separate climatic zones, and twelve different major cultural
 

regions -- it would be very difficult to devise one solution
 

that will work all over the country to resolve the water
 

predicaments.
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Social Soundess Analysis
 

TOGO COUNTRY PROFILE
 

6.2 Discussion.
 

Water Use: Team members spent a day visiting wells
 

throughout the Maritime Province. In this region where people
 

keep no cattle, the few goats, dogs and chickens forage for
 

themselves, and are only watered where no surface water exists
 

at all and during the dry season.
 

Water is used, then, to cook and drink, to bathe and
 

wash clothes. A woman carries the waste water to her small
 

garden where she raises vegetables and condiments for "the
 

sauce".
 

If there is a maregot or a ditch the women go there in
 

preference to wash their clothes and bathe. Away from the
 

houses and village there is room to spread the clothes on the
 

grass to dry in the sun. There is company to talk to and bathe
 

with. People enjoy a bath in the maregot, and often a whole
 

family will go together. It is an outing, and time for
 

amusement, but this is during the rains when there is surface
 

water; but a short time into the dry season little surface
 

water exists in Togo. Only the Oti Piver and the lower Mono
 

have water. Most -..,gots dry up.
 

Wells: In tY.e dry period, many open wells dry up and 

others produce a limited debit. Since too many people use the 

existing wells -- sometimes there are several thousand to a 

well -- in some places people are forced to come 24 hours a day 
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to draw their water. Women form in long queues of a
 

hundred people or more in some places. Sometimes they
 

fight, but often they wait for hours. In one village the
 

team saw over two hundred people waitinq to use the two taps
 

that dribbled water from the concrete tank containing the
 

well's production. Peace Corps feels there should be one
 

well for each 300 people.
 

In the large village of Mission Tove there are six
 

wards: Kpeme, Kpogonu, Asetese, Afeyeyeme, Senya, and Diose.
 

The Canadian installation there was well done, and provided
 

the cistern with five taps for each ward. The cistern is
 

marked off into three sections on each side, and people are
 

supposed only to draw from the taps labeled for their own
 

quarter. Here there is plenty of water, a good well. But
 

there is no preventive maintenance. If the pump breaks down
 

the guardian goes to Lome to report, and then parts must be
 

reordered. The government pays the costs of the water:
 

gasoline for the pump and eventual repair. The guarlian is
 

apparently not paid.
 

For open wells, the two problems are contamination and
 

stockage. People do not understand a correct economy of
 

the well where contamination would be lessened if outtake is
 

equalled to the well's input of water. Although there is
 

always a guardian, there is no management of the water use.
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In the north, wells are recent, and often the Chief
 

forbids people to take watei from the well as long as there
 

is water in the maregot. In many areas the well is considered
 

"special" and is treated as a reserve. Often the whole concept
 

of the well and how it does and should work is not explained
 

to people. The Seminars proposed in this paper for village
 

motivation/activation could usefully devote time to educating
 

villagers on the mysteries of wells and how they work -- both
 

for open wells, and for closed ones. In African rural areas
 

consensus is very important, and decisions are reached only
 

when people have arrived at a common attitude. Group under­

standing of development efforts is essential if permanent
 

steps forward are to be taken.
 

Catchment and Storage of Water: In most villages of the
 

Maritime Province one can see round concrete cisterns of
 

perhaps 12 to 15 foot diameter, siting four to five feet above
 

ground, and another four feet under ground level. They are
 

usually loosely covered with bits of sheet iron, and whatcver
 

can be ound. They are alimented from a flimsy set of run­

off gutters krom the sheet-metal rooves of houses from which
 

water is conveyed by other gutters held up crazily on bamboo
 

poles. Here the small raina fal from 15 Sctember to 15 November,
 

and by end November the Team found all cisterns dry.
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In Ahepe Village, where the well had not functioned
 

for three days because the pump was out of gas, a local
 

entrepreneur had built a large new reservoir, which he
 

filled by paying water-delivery from the Circumscription
 

deep well. The Circumscription has a tank-truck, but it
 

only makes deliveries to those who can pay the 700 francs
 

CFA for 2h cubic meters of water. Ahepe women, and those
 

from the sister village Noepe which uses the same well were
 

buying water from the entrepreneur. He had raised the price
 

15 francs, determined to make a windfall of the closed down
 

well.
 

Ahepe/Noepe women carry their water in 30 liter enamel
 

basins which they buy in the local market. With 15 people
 

in her household, one woman told the Team she needs at least
 

4 basins-full a day. If she must carry water to wash clothes,
 

she needs 8 basins-full.
 

Dams: Togo has begun a program to build dams to store
 

water from the rainy season. This is probably essential in
 

a region so short of water resource, but it would be wise to
 

give thought to the four disease factors which could be
 

considerably augmented if this water is not properly controlled.
 

Onchocerciasis is present in a belt cutting from northeast
 

to west-south-west across central Togo, and particalarly in
 

the Valley of the Loti. The Onchocercianis Control Program is
 

dripping chemicals into the stream, but it in early to know
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whether the risk of infection is down. The black-flies which
 

vector Oncho have a limited eco-niche in which they breed,
 

but fast running water, in shallow depth over the lip of a
 

dam, provides just the mixture of air and sun arid water which
 

is ideal.
 

Malaria must always be considered in Togo's tropical
 

region, and a look at Sudan's man-made Malaria problem caused
 

by the canals built in the Gezira should suggest the wisdom
 

of prior-planning if water storage basins are conceived as
 

a widespread plan. Malaria is already the number-one killer
 

in Togo, and the possibilities of statistical increase should
 

not be discounted.
 

Equally, it would be wise to limit physical access to
 

water stored in such dam-basins on three counts of contamination,
 

these being concern for Schistosomiasis, for Guinea-Worm, and
 

the standard Shigella, Coli-bacillus, and possible Cholera.
 

It would be possible to plan for stored water to be accessible
 

only through take-off pipes, so that neither people nor
 

animals could risk contaminating it.
 

As long as people wash and bathe in the ponds and maregots
 

they are fully subject to infection with schistosomianis and
 

Guinea Worm, even if they take their drinking/cooking water
 

from a pure well. Any general water/health/sanltatlon program 

must faco this problem squarely, and it is a difficult one wih 
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which to deal. Essentially it requires the regulation of
 

two factors:
 

1) People must be given an alternative, and
 

2) They must develop a full understanding of what is
 

at risk.
 

One possible way to handle this problem would be to
 

develop a dual-well program. This would mean that, instead
 

of sinking one closed well, you sink one narrow-bore closed
 

tubewell to be used only for consumption, and at a correct
 

distance you automatically establish a second well which would
 

be open and wide-diameter, but could be covered and given a
 

pump as necessary. Along with the second well you build a
 

wash-basin for clothes, watering troughs for animals (at a
 

small distance), and a set of showers. Drainage could perhaps
 

be arranged to provide water for sauce-gardens. The Community-


Development teams would need to help people come to an
 

understanding of the different set of activities to be
 

associated with each well. The second well would also have a
 

fallback function; in cane of breakdown in the more complicated 

technology of the bore-well it would still provide access to 

water. And its cost miqht be largely covered through supervised 

labor provided by the villagers. 

Sanitary (excreta disponal in Togo 13 not more developed 

than in other countrie tsurv,,yed, but certainly the need in 
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the densely populated coastal region -- not to mention the
 

plight of Lome, the capital -- is intense. In this area,
 

particularly, parasitosis is a major health problem, and
 

one which coulc be effectively reduced with provision of
 

sanitary disposal facilities. In some few instances the
 

Team saw public privies, mostly connected with schools or
 

markets. School facilities were unappetizing, and the
 

market facilities were very clean because locked up. Public
 

toilets do not seem much appreciated, and the wisdom of building
 

them in an area where veneral disease is so prevalent, as it
 

is all over Africa, is perhaps to be questioned. But in many
 

villages, a private privy let into the outside wall of a
 

compound might find acceptance in the-densely populated areas
 

such as the coast, or Lama Kara region.
 

Good manners in the past have taught that a proper person
 

went outside the village discreetly to take care of his needs,
 

and would not think of soiling the l4ving compound with excreta.
 

Older people still look askance at a water-flush toilet in the
 

house, considering it out of place where one lives. It would
 

be well, therefore to consider emplacement as much outside
 

living quarters as possible, and closed pits and use of lime,
 

or a removable bucket system might be desirable.
 

Since Togo and Ben.in are the home of Voodoo religion,
 

it is of courre an area par cxcellonco where people are concerned
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that body effluvia not fall into dangerous hands. Sorcery
 

is practiced by the use of things which have been personally
 

connected with an individual, and hair, nails, clothing, -­

fragments of the personality -- all leave one vulnerable to
 

attack. The more so excrement and urine, because these
 

being impure cast-offs of the personality are already
 

ambivalent in their nature. In traditional systems of
 

classification, whatever is ambivalent is mystically dangerous,
 

and particularly vulnerable to attack. Ritual and magic very
 

often make deliberate use of things which are considered
 

impure, because their use reverses normal patterns of behaviour,
 

and magic is often conceived as everyday behaviour put-on
 

backward.
 

The final point to make in discussing Togo is that,
 

while various forms of organization are supposed to exist
 

at the village level -- i.e. health committees, cooperatives,
 

youth-groups, etc. -- in fact in real villages they do not
 

seem to be operative. There are the formal administrative
 

fe&tures: the Village Chief, who enjoys quite a real moral
 

authority, and his "Council of notables", usually the elders
 

of the family lines in the village. There are social affairs
 

agents, and various health personnel such as the "agent
 

itinerant" and "accoucheuse Auxiliare" who are supposed to
 

work in community development. In fact their time is mostly
 

spent at the Circumscription center, and the village goes about
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its everyday life as it always has. Partially this is due
 

to tenuous systems of supervision and accountability in
 

the official government services, where most decision must
 

be made at the top: But the communication chain to the top
 

is inadequate. Partially it is due to lack of clearly set
 

goals, of motivation and motivators. There are more desires
 

In fact it adds up to a never-never
than there are programs. 


world in whizh many things exist -- on paper.
 

To resume then, the prob].ems in Togo are both technical
 

and social. There is a very real scarcity of water, both 

in available ground and turface water, and in the added 

hardships of the dry season. Problz-nt of the -jocial order 

have to do with access to water, mainteninet- of t.icilities, 

and the ntc-: :tary I:ntormationfunctional ways to bear the cost, 

and infrastructure which the c,, .- unity tmi!:t (Atain In order 

the full net of health rew.irds which a lifficntto enjoy 

quantity of pure water should offer them.
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"Who Lives Where 

Togo does not find itself overpopulated, but population 

distribution is uneven. While there exist uninhabited
 

regions to the west, population is dense in the coastal
 

areas (124 inhabitants/km 2) and in the L& Kara zone (58/kn 2).
 

A median density for the country is given as 38 persons/kin2.
 

But from a 1965 baseline, Togo is expected to double her
 

population by 1985. 
 A high growth rate of 2.7 percent is 

currently offset by childhood mortality in the region of 50 

percent. With iriproving health facilities and accompanying 

reduction in mortdlity, Tq )o will have to look seriously to 

her Manb/ILand-liroduttivity ratios .... 

"Th, ir,art, many tribwi in To(gO. Within large groups such 

an the co,.aital 1 -we, even cl-rinn may :ni nal their boundar ies 

with (lit!4,.4,.t lainq. ,iIt-s.Thtsi, a co:nlplicat. l 1ngUaqe map 

appe.11 . Fro;: out of thin prodigInlity, thre, l.ain(uaile have 

becotet vli tr-adee ul.it, or toniut.si: to Mina,wit, ilpoken in 

the tioath, Foi(Akl i In the ce-tral r.1 , 1Aabd F~nlye in the 

notth. In all, TOYp cintsi 44 lAntgua4;,., nd bAsioally twelve 

CUItli: (ets. -Y)pIlcal uCt, re. wiI! i. , g(oint rl to ,outh: 

At the Ill ih d.t .Pi'a i l r-t-.i1td (irouti titch In the MuIt 1i,Yt;)1Ofnhl-)M , 

DYA , Aiil .aciiii Ttta p11p occupy ) indn f romn tho northorn 

4or11:idtedt tlI lliW M.litJ 

Aii totiId in ntitorn1ithtoi Volta 
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They will extend across the border into Ghana.
 

"To the south and east, in the region of Lakara, the
 

Kabre (Kabiye) people exhibit a segmentary culture, marked
 

by age-classes, famous for its warrior values, and generally
 

considered less accessible than other parts of Togo to out­

side influence. The President, General Eyadema, comes 
from
 

Pya, a village of this region. Related tribal groups are
 

the Lamba and Naoudemba. 

"Continuing south, radiating from the region of Sokode, 

live the Sassari, Yotokoli, and Tchamba peoples. Among 

them, live diver;e groups of Muslims, immigrating from Niger 

and the Western Soudan. in this region Vulani cattle people 

who came from Nigeria in tht, 19th century, now live in 

symbiosin with the peasants, whose herds they guard. 

"In the Plateau re(gion extendinq frcxn At akp.me into 

Ghana, live the Akeou and litibou. Continuing south one 

comes to country, with related qroups of Fon, Ana, 

and Mina. 

"In the Maritime region, from Palime to the coast, 

predominant cultures are. the Ewe and Mina, with many Fon 

an one approachvs Dah(c iey. 
"Thin listing only include, major groups. There are 

many other ix)cketr of minor ethnic groupa often totally 

dlfforont in lifoutyle, values and social ntructure from the
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surrounding peoples. 
 Incessant in-and-ou-': migration, for
 
historic (war), economic (exhaustion of lands), 
or social
 
(tyranny of a particular Chief) reasons have dowered Togo
 
wit'i a fragmented social 
scene.
 

"It is difficult for the foregoing 
reasons to define a
 
religion, a set of values, a type of social-structure for
 

all of Togo.
 

"Togo's populations divide geographically by tribal
 
origin, stratify into "Class" structures by differential
 
access 
to socially valued goods such as land-rights, rights
 
to perform valued rituals; stratify into age-groups characterized
 
by differing sets of rights and obligations. 
 They further
 
differ in outlook and behaviour according 
to participation in
 
modern or 
in traditional settings and activities. 
 There is
 
another major split along lines of rural 
vs. 
city life, of
 
peasants vs. 
fonctionnaire. At the very fundunental base of
 
all social life, 
are the diverging and complementary roles of
 
man and woman with their differences in status, in jural and
 
ritual rights, in occupation, p1s.onessions, 
 and participation. 

"Nevertheless there are some basic themes. 
6.4 "Traditionatl Peliqion, Value , Nos, and Social_ control.
 

"The family In the central motif, and the family extends 
in time beyond dea th .nd before birth. Therefore fertility, 
which protects the marginal and procario',n life of Man is an 
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ultimate value, not to be tampered with lightly.
 

"The unit: Mother/Child is the generating node of
 
Family and is seen as 
sacred. 
A woman's role, therefore is
 
defined as biological and nurturing; but control of her
 

fecundity is an ultimate political act 
.... All sexual
 
behaviour is therefore stylized, emphasized, controlled.
 
Sex roles are 
learned and formally conferred in "puberty
 

schools" and "rites of passage". Elaborate symbolism and
 
philosophy link the life, sexuality, and fecundity of Man
 
with all 
that is generative 
in the universe: i.e.,
 

Water, Spirits, and Language 
.... 

"One lives within the extended family; 
and in a hostile
 
world, social 
life is equal to survival." Theretore:
 
"...there must be ways to minimize or control conflict, (which)
 
...destroys the social groups which are the essential life­
support systc.n in all traditional societies...Authorlty is
 
more often persuasive then coercive. 
Most often authority is
 

ritual.
 

"Ancestors are just the part of the family that is 
across
 
the dividing line of death. By crossing over, they have 
gained mystic power, and it is well understood that they use 
it to control the behaviour of the living family members... 

"Elders within the fanmily are nearest death, iLe. 
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will soon accede to mystic supernatural power. As such,
 

they control the family shrines... (which...can) placate
 

and manipulate the ancestors, as 
well as assorted non-related
 

and ambiguous spirits which also people the crowded universe.
 

"Here you see 
the essential lines of alithority. Com­

petent old age confers a power role.** 
 A strong personality,
 

skilled in the politics of persuasion, manipulation, can lead
 

a man to become a family, then lineage, then clan and tribal
 

leader. Ultimately he will move across 
to become One-of-the­

Ancestors-Who-Counts, i.e., 
who is specifically remembered.
 

...In life the powerful Elder controls access to land and
 

economic life-support systems. 
Thereby he controls access
 

to marriage-and-children, and 
thus to full social participation.
 

After death, his righteous anger chastens and punishes immoral
 

and asocial behaviour... 

"Gerontocracy, Ancestor Worship are major elements of
 

traditional social control 
in Togo, but -,ial to, and counter­

balancing these in thV wei, 
 of public opinion. In the face­

to-face society nothing is hidden... In Togo, developinq and
 

influencing public opinion is 
a delicate art, and one which 

must balance information with due attention and respect to norms 

and values ................... . 

rin l prtiu arl Falje-in rural areas, and in the Citywithin families. Tt ,hould be borne in mind that we hero
 
speak of the traditional nyntem, and that the City 
and tho
modern sector have their own characteristics.
 


