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Introduction.

1. The Soelology of Humén Water Supply:

' As“a result of the repid expansion of'ﬁhe worldls oopﬁlationf
the pressure on Water resources has become more and more e cause of
concern, Small and scattered populatlons oould in the past subsist
even in areas where water was scarce without dlsturblnv +the ecological
balance,  Nowadays such populations have increased manyfold and may
£ind themselves in overcrowded urbsn areas without ‘adequate water.
supplies;y. or enoroaching on marginal areas where intensive land=-use:
sets. off the process of erosion and degradation of the land.

Because of this development human watersupply is no longer a’
self-ev1dent matter, but & problem that demands adequate technlcal
solutions. A% the same time, however, there has been 1ncreasing
awareness of the fact that the problem of water is not merely a tech=
nical problem, but also very ‘much & human problem. It is not Just a
matter of feeding the required amount of water into a certain popula=-
tion. Many human variables dntervene both at the supplying side -
(design and construction, economic feasibility, political priorities) .
and at the consuming side (factors determining the pattern of water
use, effects of shortapes, impact of‘lmprovements' settlement, popus::
lation gzpowth, ‘eto, ), ST T AN S - S RO R FRRIE L B PRI AR

In recent years & number of sooiologlsts and public health Gt
experts have occupled themselves With the social aspeots of human
water supply. ~Much of ‘thi§ work Has been-done -in Bast Africe (White,
Bradley,pWhiteu1972,Sagndeme.endearford 1976 Feachem,.McGarTy)-Mara

1977; Peachem et al 1978).  Although a considerabla:aiount’ of ingsight:

and data have been ‘obtained, many ‘of the msjor questions have not yet
been enswereduooﬂc1u81ve1y. ~What -are. the factors:determining the
patterns of water consumption and.what ig their relative-importance?:’
What are the benefits of improved supply systems? Will people use
more water, be more.productive, be more healthy?  To these:‘and many
similar quegtiors only partial -answers can be given at presept.

Sociological study has mainly concentrated on the water
consumption aspecty i.¢..looked at things from the point of wview of



the user. This has resulted in studies of patterns of water
consumption, and of the impact of improved water supply systems.

There is a wide range of topics involved here, such as the impac%”of. 3
poor water supply on health, standards of living, and produotiv1ty, T
the parameters influencing the amount of water used in the hone, and
the benefiits that result from improved water supply. Our study of
water consumptlon 1n'Mbezi v1llage contrlbutes to the still scanty

date on Water consumption (Bantge, forthcomlng)

\?he present paper concentrates on the benefits from improved .
water supply schemes in the Uomst Region of Tanzemia. It discusses o
the presumed benefits from water development and argues that their -. .
realisation does not only depend*bﬁ“thé“existence of improved schamesyﬂp.:

but on their funotinnlng in relation to the‘populatlon that depends on

then, Problems in contructlon, operation and mamntenance are discussed
and possible 1mprovements examined., Partlcalar &t*ention has been given
to the. potentlal role of popular. part101pation in attempts to ensure a
better functlonlng of water supply systems.

- Dats on piped water supply systems in the Coast Region were
initially collected during a BRALUP survey it 1976, conducted by
Gerhard Téhannerl and Mark Mujwahuzi. These were supplemented with
data from a village survey in 1977 by CBA engineéring Ltd. in the context
of their Weter Master-Plan,atudy:~.This papergﬁraaanxs-aome of the
£indings of these suxveys. It is & slightly modified versiom of &
chapter of the-spciologioal.input in the Water Master Plan for Coast Region.

24 . Beneflts from _p oved Water Supplv Some hypotheééa.

- If large amqunxs -of money- are 1nvested dn th§~construction of .
rural water supply systems one naturally wants to know what benefits
the p"ébp'le‘ derive from these. investments.. Su_‘ch’..b__enefits._may_ be of -
verious kinds: health {reduced incidence of parasitic diseases);
social (less ‘time spent by women on .drawing water and. therefore more
time available for domestic activities) or economic (released labour

and improved heaith contributing to.increased-production),y.

Two ‘Pears are often exﬁréséed"in'this‘cbﬂﬁéxt;*'Thé”fiibf“iﬁj
that people.will not apcept the new water supply=and-oon$iﬁue-ﬁd use
old sources. 'This fear'is basedionitherpresumbd.inability‘ofigegg%gf,_



to understand the valye of a good watexr supply. From the literature
(BRALUP  19707) there appears. to be little ground for such fear: If .
people do contimie to use old aources there are’ good reasons for it,
Either the new supply is lnadequate, resulting in queueing at the
water points, or the quality uf the water: is’ _pereeiyed. as. 1nferior
to that of the old sourees fusually in terns. of taste and colour)

. The other Féay (which is-in direect contradiction to the previous
_one) is that the new water supply will. attract people from a wzoe area
and thus Wlll ‘become “ifndequate very. 800N, This phenomenon may occur
11n arid areas, and ‘particularly in the jcase of nomadic pastoralists.
JIn the Coast Réglon 'dn iricrease in gize. of the larger settlements has

“made many of the supply systems. inadequate., . waever, this 1ncrease
;jwes not due to ‘spontariecis movement towards. better weter supplies.
.”When people were reettled during the. v1llegisation, the presence of
“pimproved water supply gystems in some. places has been a reason to

m"direot them there rather than elsewhere.

The whole problem of measurable benefits from improved. water

. 8upply systems is still unresolved. Not bedduse 1t is doubtful,. that

there are such benefits, but bechuse’ itis so difficult to measure
them, For example, the 1mprovement of water usually goes hand in
hand- with other changes and the importance of the different barame—
ters is hard to assess. Released labour is absorbed in. the pattern
of dally life in s diffuse’ way and time spent on various activities
is difficult to measure. . A Hoor. water supply is only one of the
factors endangering. health, and the removal of this Factor without

- “improvement. of ‘the. others may not result in any measurable changes

in the health status. a '

4

More end more evidence eooumulates to show that the benefits

) P_from imprdved ‘water- Bupply are. easily overestimated. While water

“'suppiy 1s a limiting-factor, other, equally limiting factors will

have 1;6 bé che.nged also to realise the, full benefits from wa'ter

development.

In 1970 a summary report by BRATUP (Water. development -
Tanzanis, researoh paper n. 12) 1ilsted H4 hypotheses that- are -
commonly brought forward in connection with the benefits derived
from improved water supply. They can be divided into 3 categories:



improvements in water use, soclal and heelth benefits' and economic
benefits. We briefly discuss theSe hypothe51s 1n the light of the
evmdence obtained from the Coast Region.

A. _,Brovem&nts inVaber Use LT

' 1. The qualltz of the Water supply improves

L Alreedy 1n 1970 some concern was expressed that ‘the quality
.of improved supplies is not always as good as ‘one would expectd 9"'““
Analyses of the bacteriolog1cal quality of Watter sources by GBA - engi—ﬁ
neering showed that the ‘quality depends on the ¥jpe of eource, 'Wisen '
the eource is a borehole (4 cases) or & properly 1&cated lined well
(11 cases) faecal coliforms were mbsent or very rare, and total:-
coliform counts were 1ower than in other types of sources. = Howevery:
when the source 15 e lake, reservoir, river, or inadequately: proteoted
well, faecal coliforms ranged from 4 = 2, ,000" per 100 mli and total::
coliform counts from 32 - 4,000 per ml, Therefore, 3% of +hé' 48 piped
schemes in thé Coast Reglon teke their water from sourcee:of poorx
bacteriological qual ttys: . FECERNT. .

' The ‘chemical quality is good to. acceptable in most of the
region;-but-poor-in\the N part of Bagamoyoe district. In one vi}lage
néar the boundary'of Kisarawe -and -Bufijl people stated that they use
water from the-piped scheme for all purpdses qxcept for dfinking,. .
because-"theyfﬁna the taste too salty.. il . -

2. The amount of Water used 1ncreeses

There is still 1nsu£flclent evidence to substantiate this
assumption. In some cases an increase has been found, but in)OQﬁers
not (Warner 1969) Our own resesrch in a village only 10 Jon. frou
Dar ee Salaam, and wzth a reasonably ‘good’ piped water supply, has
shown a low ratc of oonsumptlon (Bantae, forthecoming), Water
awailability is only one factor influemcihg thée rate of consumption.
and ooneiderable dlfferences must be cxpected 40" odeur between
areas and between houscholds, One of the main findings in the
Coast Region has been that the number of outlels,of a piped scheme
is often the limiting Lagtor on increased. water Uses. .. .
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r.__”3;” Improved supplies are more rellable .

Tradltlonallj geople'w dlspersed habitat was mainly deter-

mined by the presence of rellable water supplles.' Although unsatisfam-
ctory from other points of viow these were not subgect to breakdownu,
pipe damage,'seasohal shortage dnd the likes. Under the present settle~
ment paftérn”people have to depend to a large extent on the improved

" seheies, and are therefore subject. to the vulperability, of their
Titeohnology. Ag will be pOlnted out, the majority of people depending
-'ion improved.supplles st11d have to g0 back to unimproved sources from

”ftnme to tmmE-:* B

B. oOClal and Health Beneflts

T Te - The digtance trayslled to obtain water is reduced.

Thigds always true forthe dry. season, but .often not for the
T Vidt gehssr when water mey besfound very. close to the home. ThlS_pOlnt
:also has t0 be seer in cornection with changes in the s ettlgmégti
'“\pattern. ‘As willibe: pointed out later on, 1n many cgses_yhe,#ﬁproved
sﬂﬁpliéé“iﬂ %he“heW“VillageS”arelinadequate and. too far awéy fﬁg@ the
"homes, 86 that the’ reduced distance henefit does not occur,

sz‘ Less time and energy are spent on’ fetohing_water.

When walklng distances decreasc obviously loss tlme and energy
- are required. . waever, in some, cases thls galn is obllterated by the
~ time. lost in gueueing up at the tap. The effects of savnng tlme and

. erieTgy- ere hard, to measure, except.ln extreme caSes.

3. The tﬁme and energy saved by u51ng_improved squlie& w111

be put to productive use.

. -

R A mhlsqis.ihehkin@ of naive assump?%gn about rural water
supply’ whiahncamﬁlately overlooks the eomple§i%;es of village life.

- Different types of (e‘gu agrioultural) activitiea have thedr own

- laboaxt: requ;rements, and these are often soasonally determlned. There
is-no lineer. relatlonship botween one and the other so ‘that time saved
“on one aeidyvily is transferred to one other act1v1ty.\ Rather, time
and. energy saved ¥ill be absorbed in 8 dlffuae way 1n varlous (e.g.
domestic) actlnitiss. This. is not to say there are no beneflts.

More time spent on food preparation or child care may be very %eneficial.



But it is practically 1mpossible %o demonstrate edeh beneflts. A%
the peek of the agricultural season the Tabour Telsased £rom ‘fetching
water may be transformed into agrlcultural labour, but again this is

elmost ixmcaslbie to demonstrate. . o Sl R

"h-“4. Improved water sgpply w111 reeult in better heelth

A mmber of the common parasitic dlseases are Water releted
and theiESeumption that better water means betterhealth has therefore
offen been made., Some skepticism about this has been expressed long ‘
g0 (e.g: Warner 1970°: 12) and’in any case such health benefits would
be extremely difficult to evaluate. In the Coast Reglon for. example,
the quality of exlsting redicsl statistics is insufficient to make
any detailed comparisons possible. LR R DA

Reconbly Hsr - dovatfin reseaton L PsHchaiTITE: ;. 175-178) has
edded neW'ev1denoe to -the view dhat . the healdth-impact. of -improved
water eupply ) probebly less than ras-been comuonly asgumed. . It also
pointe to thé overdll- hygienerof the village: environment. under.hot aﬁd
moist conditions ag 'g gerious disturbing fagtor, as well ag the fact
that in Past Afriecs the perdod:of food .shortage (just before the . o
harvest) often coincides with the pediod when climatological eonditions
are most favoureble to the survival of paraeitee. Inadequate food
’ hygiene in hot weether ie ehoﬁher poeeible dleturblng faetor. ‘These
_ explenetions why weter improvement does not- autometically bring about
health improvement still heve to be verified, dbut they point to the -
overall conclusion thet water supply improvements cefinot be discussed
w1thout taklng the overell village environment into sonsideration.

B S L A PRI

Ca Economic Benefits

1. Tmproved weter supply will. stimulate activities like animal
huebenrry, fieh breeding and vegetable. growing. .

i

sl h Ageln thle ie a typlcel text-book benefit for which virtually
' no-evidence can be found Tor one thing the eapeclty of most schemes
in the Coast Reglon is so small that excess water is ‘gimply not availae
ble. The.lrrlgation of gerdens on any scale requires vast amounts of
water.. . Only in 3 villages in Rufiji district soms” attempts with

. ,irrdéetion from the water scheme have been reported. -



‘ Seme fiehlng iu done 1n the reservoirs created for ater
supply purposes. But thelr smell gize and seasonallty make them
rather insignlflcant in this respect.

- The relationship between water eupply and enimal husbandry
is. complex, . In. Bagamoyo dletriet the facilities for watering cattle -
from the water sehemee are very inadequate and as a result cattle are
watered in the reservoirs, where they pollute the human water supply
(e.g. Miono, Lugoba).__Water for livestock should be seen in direct
connection with graziﬁg. So as to avoid overgraZing of the land meexr
the waterpoint, a clrouit of dispersed water-points is needed which
should allew the heard bo make optimal use of the availoble grazing
areasi The fact that offieiade Without™ a“paetoral background often
misunderstand these pr1n01p1es of the pastoral mode of production has
put much pressure on “the Baraguyu pastoralists in Bagamoyo district
and hempered their economic development. Besides water, veterinary .
servicee ‘and the freedon to maintain'sa semi-nomadie way of life are
Just ae necessary (Ndagala 1974).

32._ Water development will stimulate secondary economic”

activities and overall rural developmcnt. v

_ This is another ‘hypothesis fcr which there is no clear
evidence., In 28 ar ag Water supply is a llmltlng factor to develop-~
ment its 1mprovement will be benefiolel. But it is hard to see how
water development alone will stimulate economic activity if no

incentives. are created.

The conclusion of this review must be that while some of the
hypotheses .have been found to be true at least in goie cases, some
others are likely.to be found untrue or almnost imp0351ble to Verlfy
The reason is that wmost of the hypotheses have been developed by
igolating water supply from the total context ef fectors that Eake.
up the social and physical environment. Doing so leads to over
estimating the: generative power .of a proper water supply,.End there-
fore expecting too much benefit from relatively minor im@rovemenxs.
Whereas a bad water supply is demonstrably-dangerous, a eafe water
supply does not eliminate all-the other enyironmental hezards. -
“Because -in Tanzania the political desision haa been made to provide
" ‘the Turel population with improved water eupply the energy of
scholars should be spent perhaps.less on eveluntlng the beneflts of
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these lmproved suppligs, agd mbre oﬁ“anéiféing the circumstances that
compromiée such potential'benefits. We shall show in thls report that
for varlous reagons a nuuber of the wster supply schemes aré not '
functioning as well ag they should. Whatever benefits could be derived
from them are thgrefore not fully realised. There are 1ndications that
the Coast Region presents a rather favourable picture in comparison with
othervreglons. Applied research to improve the operation and malntena-
nee, of water schemes is as‘much needed as the construction of new -

schemes.,

3 _;Problemé in Adhieving the Target of Universal Improved Water
Under the traditional pattern of dispéfsed eettlement ﬁhe. _
wimproved water sources in many cascs left much to be desired, \Ehe
improvement of water supply has therefore been pro,agated by public 1 
health experts for a long time. waever, a8 the population concentraw
tilons were. usually small the capacity of the water sources could also

be small, and the'rl‘ s'of fhe éﬁf@adfof'unmmﬁnlcable-&iseases was
lj_mited. B AL U U A

With the concentrqtlon of peoplo in villages a whole new dimension
hag been added to the problem of rurai water supply. “$ret of all the
promize of good water supply has been used as an incentive for the
resettlement. The constructlon of lmproved rural water supply has
thererore become a political necessity. Under the Third Mve Year
Development Plan considerable sums of money will agein be spent on
this, Secondly, large population concentrations need water sources
With‘é'sufficieﬁtly large capacity: The traditional water holes.
rarely:haVe‘SuCh a large capacity and the cénstruction of:larger
mechanizéd schemes becomes a necesgity., Unfortumately the constrit.. :
ction of water supply schemes has lagged far behind the villagisation
and in many bases sedious water problems have been:created by the:
conicentration of people in'villagesi Thirly, the hazards to health
become very much: greater if a large number of people’share the same
unimproved water source.  The dariger of faecal contamination inereases
and once it oceurs lerge mnumber of people’wmay be .infected in a short
period, ° " Dhe recent cholera epidemic should be teken s o warning that
the danger of such infections is very realy



The whole emphasis in the matter.of rural water supply has therefore
been shifted from the desirability of 1mproved gupply to the 1mperative
need of providing any water at all %o those settlements who now
experlenoe great shortages of water. The governmenr is trylng to

establish its priorities accordingly.

It ghould be pointed out here, perhaps, that there appears to
be a widespread confusion between the existence of water supply systons
and the availability.of water.  All too easily,la it assumed that once
a woter supply sysbem has been.constructed all problems are solved and:
little or no further action is required. As we shall point out in the
following paragraphs the reality is quite different. There ere at
least thrgevfields of problemé théfﬁneed t0 be ezanined in this context.

First therc 1s the_problem'of water availab;iiﬁ& and design, In
many cases water supply systems have been constructed in such a way
that they function properly in the wet season, but inadeqﬁately or not
at all in the dry season. Occasionally a supply systen is found that
does not even function properly 1n the wet season. LRegsons for this
may be an 1nadequate assesstiont of'th9wwater availablllty, or mistakes
in the desiﬂn and the constructlon. As these are all technical matters
we shall not elaborate on this point.-

Scoondly there is the problem- of operation.and Jaintenance,

ThlS affects partlcularly the pumps. Regulexr maintenance visits are
pald to few of the pumping units and the system of reporting breakw
downs and getting them repalred s, cumbersome and slow. As a résult
pumps mey. .be out of order and the supply c¥sten inactlve for lo%g
periods. Data will be preaented on thls below, an& also on- the
activities of the pump operators. All the sanme, it was found that the
situation in the Coast Reglon in regerd to the condition (of Wwater

supply syatems was fuvourable in comparlson with tHet in other- regions.

- The third field of. problems is that of pogulation concentrafion
and gxowth. In the process of villegization nany settlements haVe
become s0 large that previously 1nstalled wator supply uystems are o
longepr. adequaie,. for they have to serve up to Ffour times the populatlon
they were desmgned for. Expansion of these ‘Sohemds g - nod.Mlways
possible because of the limlted capa01ty ‘of 'the watex source..

After a brief description of the existing piped water schemes we
shall go deeper into the fields of problems that thave been outlined

above,



4. An Inventory of Piped Water Schemes

In June 1976 BRALUP did a survey of the 48 piped waber schenes
in the Coast Region. This section is based on data collexted during
that survey, supplemented with some data from the village survey condum~
cted by CBA engineering ILtd. in 1977.

The purpose of the BRALUP gurvey was to analyse some of the
problems that oceur with the piped schemes, and to sbe how these could
be improved upon. Technical descriptions of the schemes have been
given in the Water Master Plan report by CBA engineering, and are
therefore kept t0 = minimum here.

The main elements of each scheme are the watersource, the intake
structure, the pump, the storage tank, and the supply system. ZEach of
these may give rise to certain problems., We shall discuss these in

the next pages.

Table 1

Distribution of Schemnes.

The distribution of the piped schemes over the Ccest Region
is shown on the map. We find the following distribution:

Bagancyo District &
Kibaha/Kisarawe Districts 13%
Rufiji District 29
REGION 48

*3 of these are also comneeted with the Upper Buvu Pipeline.

In addition 19 villages are provided with water directly from the
Upper Ruvu pipeline (8 in Kibaha, 4 in Dar es Salasm), while 4 villages
and Bagamoyo Town are served directly from the Lower Ruvu pipeline,
These villages are normally assured of a eontinuous water supply,
although the inadequate size of the supply system is a real problem

in some cases (e.g. Mlandizi).

Kilindoni on Mafia Island also has a piped water scheme, but
this was not included in the BRALUP survey.
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Table 2

Yeor of Congtruction of the Schenes

Bg*ggge 1969{1970}1971] 1972 {1973 {1974 1975 | 1976 1977
Bagamoyo 1 | 2 1 1
Kigarawe 1 1 . 2 5 1 3
Rufiji 2| 6 9| 3 11 1 1
Coast’Region 2 3 8 9 4 8 6 2 4 1

It strikes that after the peak years 1970 1o 1973 there has been

& sharp drop in. the mmber of schemes completed each year., In Bagamoyo

district especially no schemes have been completed in the last 4 years.

(In 1978 4 villages + Bagamoydrmown have been conneeted to the Lower

Ruvu Pipeline)

The watersources

The success of o piped scheme is first of{all dependent on the

reliability and quality of the water source. In the project area the

watersources of mahy schemes aré inndequate, especially in the dry
season. Dams and wells dry up, or the inflow is so little that the

pump can only be operated intermittently.

by the concentration of population that has taken place,

Table 3

Type of Source Used

The problem is aggravated.

Well |[Lake |River|Boreholel Spring |Reservoir Total
Bagamoyo 3 -1 - A - 2 6
Kisarawe 4 3 2 | - 1 10
Eufiji 8 16 1 3 1 29
Const Region {15 |19 3 4 1 45




Intake structure

Two schemes have their intske directly from the river, and two
diréctly from a lake., In the other cases where water is taken .from
o river or lake the intake is in the Fform of & lined (but not closed)
well, " In two cases the ﬁﬁmﬁ_y#s t0 be moved down to the water in the

dry SeasS0ll. G e e

Egmps

The breakdown of pumps is probably the most frequent single
cause of the “allure of water supplies, Only two schemes (Klsarawe )
and Kilindoni) have eleetric pumps, all the others lmve dieééi'pumpsm
Sixty “fdve percent‘of ‘the scéhemes havé more then one purp, but
frequently one pump is permanently out of order so that temporary

: breakdowns of the main pump camnot be dealt with.
Storage

| All schemes have storage tanks and usually in wood condition,
However, in cases where the supply of water ija inadcquato no water

reaches in the tank at all, All tanks are relatively smallky designed
to bridge periods of peck demand, but not days of pump failure.

Size of the supply systems

The number of people that can be served by a supply system depends
on the mmber of outlets. The size of” fhe supply systems 18 therefore
meastred by “the rumber of outlets. Only public taps have been counted,
In some places there is a small mifiber of private outlems, which are
disregarded Hore. e

Téﬁie :4

Size ofnsﬁpﬁiy Systems

1wt} 5-9]10=14} 1519] 20-24] 2529} 3034 35-39{ 40-44 | Average

KiSardwe 1 3 44 1 RS RV .15
Rufijl -150| 1216 |3 ~ 1 =) 2 19,

Region | 4|9 |n16d 13 | 4 |1 | 1 |~ | 2



__Coast Reglon hz.

Treatnent i EEL

Whereas the water in the main Ruvu pipelirie is treated at the
source, the water in most of the other schemes is-not treated., Only
the schemes in Klbltl, Ttete and Kimbuga have provisions for sand
£1ltration, ~Detalls on water quality have been given elsewhere,

Pgeilities for washing and bathing

. In none of the schemes |p901a1 facilities for Washlng and bathing

have been constructed.

Brovisions for livestock - _ B

Qut of the 7 viilages where cattle are present only 2 have a =
sufficient munber of trough® so that cattle car be watered without
polluting the human -witer supply. Three other villages have sohe i+

(but inadequate) provisions, whereas two have no provisions at all.

- In the villages where there are only goats no provisions have

been nade at all,

"I‘rrigg’ciori g
Three villages in Rufi i havn reported small scale irrigation
with water from the scheme: Hanga, Mtunda and MKengow s . . .. .55 oo

5« .- Operation and Malntenance:

A1l schemes have been constructed and are supposedly maintained
by the Ministry of Water; Energy and Minerals ("™Maji"), ‘with the
exception ¢f the schene in Kingupira (Rufiji), which belomgs to the
Ministry of Natural Resources and Tpuxism.

All independent schemes (1 e, not including those branching off

from the main Ruva pipéllnes) have one or two resxdent operators or

"pump a{tehdanfw Three S¢hemes were Féund to be with?ut At “the Tide

{
of the : survey. 234 achemea had .one operator and 8. sehemesLhad—two*l
Thus 1n totalySO pump atténdantb were amployed at‘an average salaryf
of 400/— per honth,;sothat the cost of pump nttenﬂants alono in theg

Shs!270 obo per yea:t'. 3 : f o

i e P S _....i I

&he acqivi%igg of the operatora are generally lhnited to

PRI SR NN ——

switcking the pumps on and off and keeplng an overall oheck on the



system. Theix role in the actual maintenance is very minor, In 24
out of 41 cases (56%).sone. simple tools (mo.more than o few sparmers)
were- available %o -the operator to effectuate minor repairs. . But only.
three schemes reported the presence of some sinple spare parts, < in

Bagauoyo and 1 in Kisarawe.

- —

The operﬂtors have to report all defects to MAJI and to wait for
o technician to cone and do the repairs. This can take up to several
nonths. B

In view of the fact that so many of the defects are minor (like
leaking or broken taps) thereils certaiiily much scope for improverert
4n this situstion. Moreover many of ‘the operators éxpressed their
disappointment at the fact tHat ™ they did not receive Tore trainivg
from MAJI, so that they would be able to repair the pumps themselves,

Abgence of operators

"It has been found that in most cases the operators have to travel
to the district capital once a nonth to collect their salaries, Often
this involves an absence of several days from tke scheme, In the many
cases where there is only cne operator this means thot the scheme
comes to a standstill, because there is inndequate storage 1o bridge

several days.

- Brenkdowns, of punps

Breakdowns of pumps occur rather frequently, causing schemes to
go out of operation. This pfbblem is partly circumvented by the
presence of several pumps ot 657'of the schenes (although in several
cases the second purp is 0ld ond perugnently out of order), Soy at -
leaat half of the schemes are very vulnerable, The 1n£ormaf10n on
the actual halting of the wnter supply because of punp follure is
incomplete, but the following table gives on impression of the fro-
quency of breakdownu.- As can be seen mqre or_less frequent breakh '
downs are reported from_dt:least one third of the échémes.



Table 5

Prequencv of Broakdown of Pumps

Very frequent Frequent = Rare R .
breakdown breakdown breakdown ' Unknown
1x/month or more 2-4 x/yr 1x+/ yr of less’ :

,ﬁggﬁmbyO_ B - 1 -

Kisarawe 2 2 8 1

Rufiji - 4 . S 10 . 12

Regiom: . 11.423%) . 5.19%). 19 (40%) . .13 (27%)
B N

Routine inspection

Routine maintenance visits would obviously help toircduce tke.:

xpmber of breakdowns, but the capacity of MAJI to meke such visits is
apparently too limited, Only 29% of the schemes reported regular

naintenance vigite, whereas 45% reported that no such visits were

made. . (No information available on remaining 26%)

Availobility of fuel

It is of interest to note that lack of fuel, which is a notorious
cause of the breakdown of schemes in certain other regions, was nowhere
in the Coast Reglon mentioned as a oommon cause for the stoppage of
the water supply. No doubt the relatively better and shorter lines

of communication are the cause of this.

MAJI and thp v1llagers in construction and naintenance

The view is oten brought forward that o grester involvement of
the population would lead to o more efflcient use of water schemes,'
less neglect, less use of altermative water sources, and greater
preassure on the operatoru to keep the schenes in working order.
However, Few attempts have been made to ascertain if these assumptions
are troe and whether the problens that occur could really be solved
by people's participation (Tshamerl + Mujwshuzi 1975; Mujwahuzi 1977).



Whether lack of involvenent really leads to the neglect of
schenes and even intentional donage has not been ascertained. But
runours suggest thot it happens from tine to tine, Some of these coses
noy have deeper political motives, as.in the conflicts between culti-
vetors and pastoralists reported by Ndagala., In other cases individunls
nny domnge pipes to satisfy their own lmmediate need of water.. When
plastic pipes ore laid close to the surface there 1s. o serious danger

of accidental or~inténtional,damgge.

The common technical defects such as leaking taps and broken - |
pipes cannot be helped by participation as such, bulk by o nore coré= .
yITultorganisation of the malntenance sectlon,, Wheneve“ a MAJI vehicle
~stops dn a village people are llkely to cone and report vwrious
defectss But pomewhere along the line these. reports get caugpt in
breatucratd.c . dednys, s0 thag-actiqpmnay be pqstppn@diihdéfinitely, If
~the punp attendants were given.afﬁreater_requnsib;;ity for the
repair of small defects (and many have expressed Wiilingnééénin this
respect) the situation night imgrove. i -

- Of course ‘there are also. obyious. difficulties involved in such
- an approach: tools and spareparts nay disappear and théf@:is o danger
of insufficlently trained people, tampering with pumps; .Bﬁt_here_aj”
village committee might play a supervising role. S@@h_commiftees are
said to exist in Kisarawe and Tkwiriri, although no detqils.are
aveilable on their activities. The present ;evel bf viilage-organi~
sation should nake it easy to install such commitfees. |

Rather than suggest people's participation in a diffuse way, as
a good thing in itself, it should be pointed out in detall what form
such participation should take and how it should be‘orgdnised.. The
nmain types of partiecipation are.participatign_in.conéﬁruction, in
declsion noking and in naintenance. |

'fdrticipation~iﬂ&conggggetion by contributing free unskilled
labour 1§ what 1e corrionly mesnt by the term self help. The aetivi-
“tles of the villagers usually consist of trench digging, bush clearing
gnd breaking stones. It is not difficult to see why people would
" prefer to be paid for the labour they contribute, and this is in fact
whot usually happens. Only in five scheries in the Coast Reglon (4 in
Kisarawe and 1 in Rufiji) self help has played some part. In all the
others unskilled labour has been enployed.




' Conﬁzﬂbﬁtions to- The construction of schemes nfy also be in the
‘fornm of money, For exanple, substantial contributions have been made
by the Baraguyu pastoralists towards - the construction of. water supply -
:1n the Iugobe ‘arca, and at- pregent they are doing $6 agnin in the
context of the livestock deveélopment project initiated by the Jipemoyo
éroup:of'tﬁé“Ministry of Culture. Once can easily see that such'
contributions install a sense of propriety whiéh/&gsent when the whole
schene 1s financed by the governnent, and which may induce a stronger

feeling of responsibility in the cormunity.

Paffiéipation in decision making is a nuch nore difficult natter.

It is true”tbat schenes are often undertaken on the request of villages.
It sﬁéh requesfs are taken up by the political authorities there is
ususlly a formal consultation between Maji, the politicians and the
villagers in the forn of a ‘public neeting during which people are allo-
wed to bring forword their ideas. But fron then on all decisions are
nade by MAJI, '

In the case of the larger schemes it is difficult to see how
villagers without technical know how'c¢ould nake neaningful contributions.
But in the case‘of smaller schemes there are also instances where
nistakes in the location of water sources and supply sustens could
have been avolded if the opinien of the villagers had been listened
$00. Tt is not know if there are examples of this in the Coast -
Region. '

L.mmber of researchers (Tschannerl 1975, Mujwahuzi 1977) have
pointed out that the bureaucratic orgamization of MAJT results in an
enphasis on techniecal achievenents and design standards which militates
ageinst a closer cooperation between the technicians and the villagers.
While sone of the reasons not to involve the local people in the -
design of schenes nay be quite valid as such, this approach reinforces
the prevalent opinion that the government has the obligntlon to provide
water: for the rural people, and thot water projects are. not the villa-
gers! responsibllity. These ideas have also been relnforced by using
water supply as a political tool in the implenentation of the resgﬁfle—
ment policy (Mujwaluzi 1977). -

S



The basic problem seems to0 be the lack of oommunlc&tlon between
the technical worldview of the MAJI teohnlclans and the down=to~earth
viewpoint of the v1llagers. On the oné hand technloal standards must
be safeguarded, but on the other hand people's sense of involvement
needs to be maintained. Perhape their actual eontrlbutlon to the
gchemes at any stage is less important than the feeling of being
involved which is brought about by frequent commmication. A step
forward would be if people could be explained the how and why of each

phase in the construction of a scheme.

- The elemenb of communication is aluo vital in tne villagers!
contribution to mgintenance. People are generally 1nterested in the
-conditlon of thelr water supply and ere eager to report defects end
breakdowns. But there do not seem to be proper channele for these
reports to reach the appropriate office within the mlnlstry. When
action on such reports is delayed indeflnltely pe0ple fzrelly lose

interest.

:., Apart from this problem of communloetion there 1s no doubt that
the ma;ntenance seotlon does not have the capacmty to keep all schemes
in optlmum eonditlon. One can see three approaches bo this problem
of malntenence- h
B. _Pump attendants oould be given a greater reeponsmbillty for the

regular 1nspectlon of the eehomee. They mi.ght be given some’

further tran.ni.ng (me.ny have exPressed ‘their interest in this

possiblllty) and be given simple tools and spare parts so ne
. to carry out eimple repaira. Their activ1t1ee may be checked
by a village water oommittee. | ' : -

{b@zr_uMAJI should encourage the establlshment of village committees,
fr‘conslstlng of the _pump attendent the villego secretary and
& few v1llagers, and appoint somebody within the maintenance‘
eeotion with the epec1al duty o keep up a regular communlca-
tion with these commlttees. He should collect their reporte
and make sure that ectinn is taken on them.

C. A strengthening of the maintenance scction iteelf is very
necessary end this will be even more true when more and more
schenes are going to be built. As we have pointed out in
the preceding paragraphs it happens frequently that schemes



are not functioning 48 they should., Maintensnce temas should

' be provided with suffiéient’transport, equipment,  spareparts
and petrol tocarry out thelr functions adequateély. These teams
should have & schedule 0f routine inspection visits to all
schemes; including consultation with the village water
committeesf~*—~

... If the water master plan is 1mplementec, adequate prov1ulons
should be made to cover the recurrent costs of naintaining all the”
schenes that will then be in existence in the project area. Thls nunber
wi%i‘ﬁe such thdt if Will be impractical to direct all naintenance acti-
vi%iesffrom Dor es Saladm,” Maintenance unilts will have to be based at
the Distrlct or sub-district level, That wili also help to reduce

transport oosts.

6.  Water Supply System and Population:

Theoretically, in the ideal situation, one has a village popu~
‘1ation which is served by a oonxinuously working supply systen with
'an adequate muber of taps not too far away from the hone. . In sctual
fact such a situation 1s found alnost nowhere. Alriost every supply -
systen has ccrt&in,imperfectiona which force the people to. make
'adaptatlonu in“theit pattertis of water use. These adaptations are
dletated by the size and place of residence of the population in
relatlon to the size and location of the supply system, by the condi-
tion of the supply system, and by the water availability in and oute
side the piped schene. All these factors are stsceptible to change
and the relationship is therefore complex and dynamic..

Pirst we shall look at the population distribution and changes
in the settlenent pattern, secondly at the capacity of the supply
systéﬁs.; The third point to examine is people's adaptations to
inadéquaté supply systems, and lastly we shall try to analyse the
dynamlc interplay between population, water availability and supply

systens.,



Population distribution

Ag can be seen fronm Table 12 the najority of watcer supply
systens: in the region have beepconstructed before the villagisation
novenent,  During this nmovenent more than half of the villages with
improved water supply systens hawve expanded very much, often to
gevernl tines their original size, All villages in Bagamnoyo and
Kisgrawe with water supply systems and 40 per cent of those in Rufiji-
.wéro thus affected, It should be borne in'mind-that the villages
u@stream fron Nkongo 1n Rufiji were resettled in an earlier stage

were not affected by the lmter villagisation, although important
changeg-in-population'bcve taken place also in those villages,

N,

~ The result of this preat incresse in village sizc was that _
water sohemes thut were sufficient for the original village population
'now su@d°nly became totally inadequate ‘for the new population.

Eded with good water supply systens. These -

Appropriate extenaions to the schemes have not so far been made.
Because of the limited capacity of sources it would in many cases
not be possible to mnke simple extensions to the supply system, Whole

new ‘schenes- would have to be constructed, instead.

| The water problem in nany villanes is thercfore largely KAt
:made. Far from improvmng tHe" wuter supply, the ‘eoncentration of.
.population has nade it worse in the first instance and it will take:
tine and effort t0 reach the old 1eve1 awain. |

In sone cases the new seotions of the Villagos arc too far
renoved from the water supply system to make regular use of it Yot,
in the .dry season there may be no convenlent olternative. Then even
neighbouring v111ages without ahy water surply at all nay‘have to '
cone in and depend onthn amnesmall water schemo. All people W1thin
walking disfance fron a schere belong to the potentlal "population"
of a schene if there are. no. other water souroes around.

In 17 villages out of “the 48 surveyed i1t was found that a mmber
of households is not served &t -any ore time because they live too
far awoy from the taps. They use other, unimproved sources, In
the dry seagon the amount of water from the scheme deoreases, and
often the quallty as well; the walting times at the standpipes



increase, Therefore more households will furn to alternative sources
as long as they are available. In 4 villages it was found thet all
households are served in ‘the Wét seasony but that some arve not served

in the dry season when the chpacity of the scheme is reduced.

Thehsupply syatems

How large should a supply systen be to serve a given pobﬁlatioh
edequately? . There are two aspects to this question, (A} the number
of taps to serve that population, and (B).the locatlon of the taps*in

relation to the houses, AL ST

" According to Demnis Warﬁef'(ﬁééign criteria for water supply ..
systens' in Bast:Africs, BRAIUP 1973) the normal standpipe discharges
approximately 250 gallons pex hour. It can sexve 200 peopie (40 nousew
holds) conveniently if they use their allowance of 10 ¢ ls/cap/day. In
actual fact rural populations use less than that S50 tnnt the number .

of households can be increased. to about 60 per standpipe.

However, this is a theoretical approsch based on the assunption
thet all standpipes discharge the optimun amount of water. We found
in Mbezl village that the pressuxe -in water schenes may very greatly
and with it the mmownt of water discharged from the stondpipes. Bven
when the. pressure was high it took about one minute to fill a_15 liter
bucket, which puts the hourly discharge at 900 liters. But often'it
took L-3 mlnutes to fill a bucket, giving a discharge of only about
300 1iters per hour,‘ Dven when allowing for as low a consumption rate
as 15 liters/cap/ddy this means that o standpipe ot riost can serve
between 120 and 300 people (25 - 60 households), taking into considew
ration that most of the water is fetched either in the¢ early morning
or ip be late afternoon. ook

The Table below shows that ratlo of ‘households tostandpipes in
our 48 villabes. In 35 villages the ratio is lower than the theoretical
naximn, but in 13 villages (27%) it is much higher, indicating. that
the size of -the supply systen is very inadequatc. .

S T
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Table .6

Ratio of Households/Standpipes

17 |Betow 40| 40=60-{-gom100 |-1a0=200-{ Over 200.. |
Kisarawe | 4 2 4 . 3 f
Rapiji | 22 | 4 | | e 1 ‘
T o m— o _ f
Region 29 6 .4 | 6 ‘

— ™ o . L

Adaptationg to stress

“When supply systems are inadequate or not emough woter is coming

i

oUtUBE the taps ‘the anount of time and energy needed. to obtain a . -
miﬂigal quantity of water for the household beccnes disproportionate.
HGW " do people solve this problem? We have distinguished £ive possible
solutions. These are: extending the period.over which water is fetiched;
queveing”at the standpipes; buying water from professional carriers:
using alternative sources; ant reducing the. gmount of water used in the
hone, '

Normally water is fetched between 6 and 9 in the ﬁornin@ and
between 4 and 7 in the afternoon. During the middle of the day it is
hot and most people have gone to the fields. A few people Fetch the
08a bucket and children fetch water in srall containers., When water
is difficult to obtain people find-ways to organize themselves in.
such a way that water is fetched throughout the day. T+t has not been
reported from the Coast Region but-observed in other parts of the
country, that people nmay also proceed to draw water at- night.

_ dﬁeuéigg;ia.a dqgmon phéncoenon. When the waiting period
exceeds half an hour'ﬁéopié'lééﬁe”théif'conxainers'ﬁo queue up for
them and leave a child behind to keep'aﬁ eye on the progréss, Iater
tkey come back to collect the' full containers. It is not easy to
obtain accurate information:on waiting tines, for people’ are apt

to exaggerate so as to give expression to their discontent., In
Mbezi village very little erowding was. observed, although nost

" people said it was a common thing to happen. The table below is
baged on stotements and therefore very approximate,



Table. ...7.
Waibing Tile.at. Standpipes’ -

i ' \, ;.‘ e e e e s e

- 40 pin _0415mia,.fqé"3bmi£‘ §50~45ﬁiﬁ;'45750mih._ More| Unknows

; 1 ! i : A IR
Bagam&yo 1 ; : 1 % 3 N | -

, : i ! :
Fisarawel 3 3 -4 ; 2 - SREE B
Rufiji | .13 | 3 U { - 2. | 6

! ‘ i ; Ze. - :
Region | 17 | & [ 6 i 8 2 2 LT

In mony villages one finds somebody who earns, & few shillings by
fetohlng water for other people. . When water is scarce and the distance
to the source far, professional water carriers become alrost indispe-
nsable. They wre usually boys or men, operating with a number of debes
on a little eart. Bub in the real problen arees like Chalinze, Msata
or Kiwangwa, where water is completely 1aokihé in the dry season,.local
businessmen with lorries are monopolising this trade and provide.water
at high cost., ZPrices rarge from ag little as Q/1O per debe in placeé
where water is plentiful to as much as 4/= per debe when it has to be
brought in by lorry.

The uge of alternative sources is a widespread phenomenon and

can be due to a varliety of factors. As we hnve already discussed the
supply systen.may sinply be too small for. fhe populatioﬁ.: Or it nay
yield insufficient water, either seasonally. or permanently._ In .case .
of a breakdown of.the pump, or when the operator has gone away to._
collect his .salary, people algo -have to revert to other sources. In
only one.villgge the baste of the watgr as such was nentioned as.a
reason to use water from unimproved sources, espe01a11y for drinking.
In total 6O per cent of, the v1llages reported that umiuproved sources

are. used more or 1ess rodularly.

Not enough .dato are available on the patterns of_domestié WQFQF
use to say with any degree. of confidence how_people?s water,consuﬁ@tion
is affected by shortages. There is no doubt that under gré@t_shortage
people are foreced.to use less water than when it is plentiful. XYet, o
plentiful ‘supply does not necessarily -imply a high xgte;of_éonsﬁﬁption.



Inpact studies of improved water supply systems suggest that the rate

of consumption usually rises a little, but not very much, when an
improved schene ig installed., In any case the variation within villages
always proves to be great. The reactions to stress may differ from
household to household, depending on the manpower avallable in the

hone and the nature of the relationship bebween husband and w1fe.,.0ne
hypothesis is that urban cultural potterns make women more sophistlcated
and -independent, and therefore less willing to spend a great anount of
energy on fetehing roter,

7. Conclusions

In this poper we have pninted out.that the presuned benefits _ ..
fron improved water supply systens are often reduced, if not annlhl
lated, by the inadeguacy of such schemes as they are at present. o
The probleus are nainly of three kinds‘

1. Water availability. Meny schemee yleld 1nsuffic1ont wqter or‘
run completely dry in the dry season. In Baganoyo this problen
is so scrious that it prevents the constructlon of supply

sohemes based on groundwater.

2. Operation and nmaintenance, The level of naintenance is very
‘inadequate ond the tine needed for repalrs fer too long.

W3. " Population concentration. Because people have been concentrated
' in large eettlements ‘the existing eupply systens have become too
amall, '

People can only benefit from a weter schere if they are actually
eble to use it. If abundant clear water 1s evellable from a standplpe
reagonably close to the home end one does not have %o wait to £111
a bucket, then people are not likely to uge alternatlve sources. 'If
one or more of these oondltlons are not fulfilled “the poopie ney well
use other sources. Depending oﬁ the local situation end ‘the needs
of the household there is a trede—off point beyond which people find
is more advantegeous to use othexr Weter sources. One must assune
this to be a rational decision w1thin the framework of the percelvee
needs. ZExpenditure of tine and labour no doubt is o more 1mportant
factor than water quality, and the latter is evaluated in terms of
taste and appearance rather than in terms of health risks,



In the previous paragrdphs the various. problems that may occur
hﬁve‘beeﬁ'ekamined one by one,  Each problen by itgelf may seem to
cause & certain mmount of incénvenience without being unsurnountable.
But in practice a mmber of ‘these probléms tend.to occur together, -

_ maklnp some of the supply systens completely useless nost of the time.
One does not have to- dramatize to realise the wery severc stress. -
that is imposed on people when they have to spend nany, hours:.of each
day to satisfy the minimum water requirements of their households.

Appendix: A Note on Priority Ranking

Problems of priority renking:

The construction of inproved water supply syétené for 8,000
villages in Tanzania, or even for some 400 villages in the Coast
Region, is a huge and costly task that will take many years to complete.
Until now the comstruction of new piped schenes has barcly kept up with
the natural inerease of the population. Mofeover, the cases of piped
schenes which are not functioning propérly are milerous. Therefore,
even thoﬁgh the ultimate goal is to service all villages, it would be
good to'establish gone priorities for the construction of new schemes.
The problen is: what criteria should be sued to decide on such priori-
ties. Should those villages be served first that have the nost serious
water shortage? Those aré often in remote_and dry axreas wheré a good
water supply systen will be very costly to build., TFor thaﬁ'mohey nany
nore people could be provided with water in a nore nanagenble area.
Then should thc f&:st priority go to ‘arens where the : greatest nunber
of peoplo can be, served at the lowest cost? That would be areas where
Water is already ea31ly available, so that the difference between
well—servod and deprived areas wowld become greater., The sane would
apply if prlority is given to areas with the greatest developnent
potentlal._ Those are also aready better off in other respects, S0
that the dlfference between privileged and underhnriv1led areas

would become greater.



A*phoiee of criteria°

We want to suggest an approach to the problem of prioritles whlch

? 13 both egalltarman anp efficient, because 1t i8 not based on oyternal;

h..-.-

:(polltiodl) cr1$¢fia, qu on crmtebia that émerge frou the mochanlmn o
of waterisupply COnstructlon itSelf.; The . tollOW1n¢ factors are taken;

,into account: i _
P P . . i !
A, v Ecqnomy of scale. The more pebple are served by a single water |

‘ supply system, ﬁhe cheaper it works out per head of p0pulatlon

L l
B, The urrenoy of qgtor supg ¥ fox large Populaﬂlon concentrations.

. Th7 nore pFoPlo‘arL togather Qn one v111age,xthe nore difflCU1t
| B becones to mqke do with uninproved Watersqurces, and the

|

more essenmlal #o prov1de safe water, : S ~-f"V¢
- - i B '

i

I

-Mct“*"Hgggth hazards.1 The rlskS‘UI*conmami — qt- warter sourcesy
i and of epi?emlcs when sqch contamlnaﬁibn tak@s place, becones

; greater as | the population concentration increaseo.
LU | i ; bt e -
These three factors provide strong argunen%s %o @1ve the flrst

priority to the largest population concentrations. There the greatest
mmnber of people can be served at the lowest cost, the‘reductlon of
health hazards is greatest, and the reductlon of inconvenienco to
people is aleo m'eatest. l R

The larpe setj;gmentsz

% Twenty five percent of the population of the Coast Region lives:
in settlenents with riore than 3,000 inhabitants. For Rufiji the ‘Figure
is as high as 50 percent. In the whole area there are 2T settlcenents
with nore than B,OOO people. Providing water for thesc 27 settlenents
would already take care of 25 percent of the population. As some of
these 27 settlenents already have good water supply systens, the mmber

to be comstructed would be even smaller.

Fron the table it nay be seen that 11 of the large settlenents
have an adequate watersupply, which is supplied fron stdndpipes in 7
villages, PFour villages (3 piped) have an adequate water supply
only in the wet sensor. ' Four villages have enough water but inade~
quate supply systens. In 5 villages (3 piped) the water source is
permianently inadequate.



Table 8

Water Supply Situntion in Settlements With More Than 3000 Inhabitants.

et | Preep . - | NOT PIPED TOTAL |
‘Situatlon _ vill. | people |vill.|people [vill.|people Per§ent
Adequate 7 136,799 | 4 | 16,262] 11 [53,061] 38.8
Wet season only | 3 9,250 | 17} 5,665] 4 14,915} 10.9
Sﬁpply systen | e Lo SR S Lo
inadequate & 19,376 tmwnf = {1 .4 194376 1441
Source ‘pernanently ”1” N B ‘.ﬁgﬁw_;,;. Y | .{w
fnadequate: - 3 28,334' 2 ”‘6,587 5 134,921 25.5
No infornation/ ,
under construetion] 1 . 44250 2 10 4441 3 14,694 10.7
IRREREEAN R | \ -
TOTAL, 8 losy000 | o | 38,958 27 hs, 967 | 100
71.5% 28,5%

”he probleu aress:

But the criteria. that have been proposed do not take eare of the
real problen arcas and .one feels uncorfortable about areas like the
centre of Baganoyo district where water is éo scarce that it has to be
bought at a high cost or carried over very long distances (up to 12 km)
It is indispensable to add another criteriun for Dridrity rankiﬂg, “Wiich
is: to remediate acute problen situations. This will be very rmch nore
expensive per head of population, butthe benefits in terns of hyglene

and econonic viability are likely to be considerable.

Regsettlenents:

In soue cases one night wonder if it would not be easier to bring
the people to the water rather than bringing the water to the people.
This:possibility should have been considered before the villagisation
took place. In sone parts of thé cbuntry subsequeht recettlenents have
been nade becau»e villages were located in the wrong places. But this
is always a painful process that causes ruch 1ll-feelinb with the
population. . In any case when such solutions are eonsmdered, attention
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