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1. Background 

1.1 The very word rapld urbanization lndxcates a community in which 

the migration from rura l  areas has already commenced in the search fo r  jobs 

i n  the mdustrxalxzed areas of the towns and c i t i e s .  

1.2 We are not considering communitxes of basically rura l  people l iving i n  

rura l  surroundmgs but the same people transported t o  the crowded conditions 

which may be seen outsrde nearly any town throughout the world. 

1.3 Conditions m a y  be s o  bad tha t  those l iving m hlgh class  resident ial  

areas may be shocked on exposure t o  the conditions prevailing. The l i f e  

pattern of the community 1s not changed very much from those fomer ly  

practised i n  tke relat ively spacious surroundings of a rura l  c o m i t y .  

Houses are constructed of any material t o  hand, on the limited space 

available. Streets  are narrow and mnding, the dranage is i n  the middle 

of the s t r ee t ,  and low places become quagmires of mud and f i l t h .  Often 

there are no l a t r ines  m the houses, and any vacant land is l ike ly  t o  

become fouled with hman wastes, and the breeding ground of hookworm, 

dysentek and diarrhoea. There are often no schools, o r  those available 

are overcrowded and insanitary. Medical f a o i l l t i e s  are  likewise e i ther  

lacking within the new community, or  inadequate. Consequently the new 

ar r iva ls  go t o  and throw great burdens on the main hospitals. 



1.4 Conditions wlthln the newly constructed houses are similarly appalling. 

Often, up t o  seven persons share a house whlch may consist  of only one 

roorn. Ventilation 1s Inadequate and sanitary f a c i l i t i e s  limited. Live- 

stock is  often kept i n  the area and may even be brought i n t o  the house 

during the night. 

1.5 It 1s t o  these conht ions  tha t  we are  requested t o  bring sanltatlon 

measures, water supply, drainage or  a system of p i t  l a t r ines .  

1.6 The alternative i s  the complete demolltlon of these areas and the 

bullding of new well planned res ldent la l  accommodation. However t h l s  

measure is not often possible due t o  the great cost  involved and often 

where new accommodation i s  provided and people move from the slum areas, 

the population of the slum 1s not decreased due t o  the ingress of more 

immigrants and the excess of b l r ths  over deaths. 

1.7 In some countries a serious efforr. has been rnade t o  prevent these 

m~grat lons by providing be t te r  facilities i n  the ru ra l  food producing areas. 

Such amenities as s t r e e t  1lghtmg, sanl ta t lon works, water supplies, etc . ,  

together with adequate road network t o  enable the v i l lagers  t o  obtain qulck 

marketing of t h e m  produce. Rural Health Centres ca te r  f o r  medical 

requirements and v i s i t i ng  doctors attend c l in i c s  t o  asslst local  s t a f f .  

1.8 These and other f a c l l l t l e s  no doubt slow down the rnlgratlon t o  the 

town, but wlth the lncentlve of high wages whlch come wlth indus t r~dt lza t ion ,  

the flow cannot be stopped. 

1.9 The requirements f o r  a pure and wholesome water supply are  abundantly 

c lear  i n  the above circumstances and follomng the water supply the second 

aost  important function of the public health englneer 1s the provlslon of 

adequate sewage d~sposa l .  These f a c l l l t l e s  can improve nob only the health 

but the well-being and wealth of a commun~ty. 

2. Preamble 

2.1 It IS assumed f o r  the purpose of this paper t h a t  the Government have 

decided t o  embark on a water supply programme t o  provlde a pure and whole- 

some supply of water f ree  from contamination f o r  the health, well-being and 

wealth of these ~ e o o l e .  



2.2 This may be part of a general policy covering the 

broader aspects of improving health conditions in the 

oommunxty or more related to particular on-going requirements 

for a developing community. 

3. Government Overall Planning 

3.1 Before any Government embarks on a water supply 

programme it is necessary to consider the operation and main- 

tenance of the schemes and to make provxsion for futwe 

recurrent costs to be incurred. Also to ensure the greatest 

benefit to the community is derived from the heavy investment 

to be made in the project. 

3.2 Government planning should not only cover such items 

of pollcy relating to the construction of schemes but should 

also consxder and lay down the pollcy for operat~on and 

mantenance of the works. 

3.3 Government planning should lnclude : 

a. Long range plannxng covering 10 to 15 years and 

including total investment to be made over the perlod 

of development. A period usually consists of a 5-year 

plan. 

b. Dlvislon of capltal costs between the local populatxon 

and the Government. How the Government funds are to be 

provided is by grant or loan. 

c. How schemes are to be operated, by local authorltles 

or by Government, or partly by both. 

d. How operation and maxntenanoe is to be financed and 

if operatxon is to be subsidized frcm Government funds. 

To enact the necessary leglslatlon covering the nalung 

of by-laws for collection of rates. 



e. Preparation of leglslatxon to deflne the responslblllty 

for operat~ng the supply and for the protecting of the 

source from pollution and depletion, also to prevent 

contamination and waste of water. 

f. If necessary a recommended ratlng structure should be 

incorporated In the leaslatlon proposed In sectlon d. 

g. Drlnklng water quallty (often WHO standards are adopted) 

h. For the cont~nuedaeslstance to local authorities by the 

Construct~ng Department In the development, operation, 

maintenance and management of the supply. 

1. How supplles shall be afforded elther by house connection 

or publlc standpost* st he natural development In a 
developing country 1s to provlde a number of stand posts 

for the general use of the populatlon, say 1 per 200 

populatlon, and provlde house connection as and when 

requested by the house owners. The objective 1s to provide 

100 per cent house connectlcns but In an area of random 

low class development dralnage w~uld cause too much of a 

problem, and controlled standposts provlded with adequate 

drainage are all that can be provlded. These facts must 

be fully consldered and provzslon made accordingly. ) 

4. Plannlng by Executive Department 

4.1 Sociological Problems 

4.1.1 The executing department would be responsible for 

detailed plannlng and at thls stage it 1s necessary not 

only to take ~ n t o  consideraticn the pure engrneerlng 

requirements but several sociological problems must 

also be consldered. 

4.1.2 Instances have occurred In the past where ~t has 

been the hopeful pollcy of the G~verment to assume that 

the publ~c wlll gladly welcome the completion of the 



works they have so labourously planned, designed, 

and constructed. Thls 1s often not the case and the 

pride of some engineers has no doubt been somewhat hurt 

when they dlscover that the local population reject the 

scheme as being unnecessary, extravagant, and a burden 

on their already overstrained resources. 

4.1.3 The tendency IS to treat those whl have rejected 

the schemes as people wlth lnsufflclent foresight to 

see the value of a pure and wholesome water supply, whereas 

the fault lies wlth the administratxon, for not having 

carried out some pre-construction motivation of the 

pupulatlon to bc benefitted. 

4.1.4 It 1s necessary to realize that there are two 

reasons for provldlng a water supply to a community : 

a. to quench a thirst 

b. to provlde a pure and wholesome health 

glving supply 

4.1.5 A polluted water contalning the vlrus of lnfecti~ 

hepatitis and bacterla of intestlnal groups wlll effecti- 

vely satlsfy the first requirement and that 1s as much as 

many consumers may require. As a consequence any old 

and tradl*jonal source of supply will appear to suffice. 

Also open wells, streams, springs, rlvcrs, canals, etc.. 

may be used. 

4.1.6 It IS necessary at the planning stage of any scheme 

to consider these fundamental problems. A motivation 

prog-ramme for those to benefit from the scheme, wlll be 

necessary m tho case of communities of these educational 

standards. 



4.2 Objectives of motlvatlon programme 

4.2.1 The objectives of the motlvatlonal programme 

should be directed at the requirements for good health 

to be obtalned frtm a pure and wholesome supplyr, Qpical 

subjects for thls programme are as follows : 

a. the traditional sources of water are polluted; 

b. polluted water contains the germs of water-borne 

disease; 

c. by consmlng polluted water man becomes sick 

and remains unhealthy; 

d, unhealthy persons are less productive and even 

rely on others for food; 

e. low productivity 1s an ~mpedlment to the gainlng 

of wealth by individuals, towns and whole countries; 

f. good pure and wholesome water is therefore worth 

paying for; 

4.2.2 If these propositions are fully accepted then the 

population of a communxty wxll accept any new water 

supply scheme and w111 be ma'ang repeated requests to 

the Directorate tf the Water Authority to implement the~r 

scheme at the very earhest. If not, the population wlll 

remain adamant xn using old traditional sources and the 

englneer had best pass on to the next vlllage or town 

leavlng some health educators to contlnue their 

motivational work. 

4.3.1 As soon as the necessary technical data is 

collected to enable the planning of the scheme to be 

commenced, lt 1s necessary to prepare detalled costs of 

operation and maintenance of the scheme. It wlll be 

nccessary to prepare detailed estxmates of runnrng costs 

and to investigate the cheapest method of supplying power 

to run the works. 



4.3.2 At this stage considerable thought should be given 

to any measures likely to reduce the operating costs of the 

scheme. The cheapest in capltal cost is by no means the 

cheapest In the long run and good quality plant and equip- 

ment are a sound investment requxring little upkeep 

maintenance and requiring little attentLon from mechanical 

specialists. 

4.3.3 Think of the water supply as a commercial enterprise 

and consider that to build the works money has to be 

obtained by borrowing at the rate of interest applicable 

in the country at that tlme. The pr~blem then becomes 

simplified and .:e may think of the purchase and installat~on 

of any piece of equlpment to be made up of two components : 

a. the capital costs, and 

b. the operating ccsts 

Funds are requlred for both these two cost components and 

the second may be oonverted to a capital sum by consxdering 

what amount of capital would be requred to pr~vide the 

operating costs on an annual basis at the rate of interest 

applicable at the time of borrowing. This is called 

capitallzing operating costs. 

4.3.4 On ths basis it is often found that it will pay 

the utility manager to make a greater capital outlay Gn. 

pumping equipment m order to obtain a better efficiency 

pump with much lower running and maintenance costs. 

4.4 Standardization 

4.4.1 At thxs stage it 1s also necessary to consider how 

plant component can be reduced to the very minimum to avoid 

maintenance costs bearing in mind the difficulty of 

obtaining spares for dellcate imported equlpment. For 

instance t 



a. mlxers and floculators can at times be eliminated 

by uslng the water power readlly available on any 

water works FOB THIS DUTY. 

b. 'herever possible, chemlcal dosers should be gravlty 

fed, and not pumped. 

c. Pumps and plant can be standardized ~f a number of 

schemes are taken In hand at one time. 

4.4.2 When capital and runnlng costs have been prepared lt 

w111 be necessary to approach the local authority wlth a n e w  to 

then decldlng how the operatlng costs are to be ralsed and pass 

through then councll the necossaryby-laws enabllng them to 

collect rates. Considerable guldance by the water authority 

may be necessary. 

4.5 Operation and Maintenance Policy 

4.5.1 It 1s Important at thls stage to determxne who should 

take the responslbllity for the operation , day to day running 
and maintenance of works, pump and other equipment. Though 

lt is good pollcy to hand over completed works to the local 

council who then feel ~t thelr responszbility to malntaln the 

works, ~t may be beyond their abillty to malntaln these in 

good order. 

4.5.2 It 1s the duty of the constructing department to satlsfy 

themselves that the local council, who are to take over, are 

employing the ncccssary quallflcd engineers or technlclans to 

maintaln the plant In good order. It 1s also important to 

ensure that those to be put In charge understand the requirements 

to malntaln a pure and wholesome supply. 

4.5.3 If the councll are not able to carry out thcse functions 

it IS bettcr that the Government contlnue to malntaxn the 

supply bpt the councll provlde the operatlng costs. 



4.5.4 However, there 1s no doubt that the best method to be 

adopted is for the councll to take over the operation and 

maintenance together w ~ t h  the flnanclng of such, wherever this 

is possible. 

4.5.5 If the motivation programme has been effective it 

should be apparent that the new scheme can only bring health, 

prosporlty and happiness and the cost of operation and 

maintonanco will be wllllngly accepted. 

5. Construction Phase 

Durlng the construction of the water supply scheme it is 

necessary to commence planning for the taking over by the operati~ns 

section. 

It is necessary to conslder I 

a. Trainlng and selectLon crf cperators 

b. Method of supplying consumable stores. 

- fuels 
- ozls 
- chemicals 
- electricity 

c. Method of routlne inspeot~on of plant and equipment 

and the carrying out of preventatxve maintenance and 

repair of plant, 

d. To ascertain if the local body have completed the 

nocessaryQy-laws procedure for collection of rates. 

e. to assist local bodies to set up a satisfactory 

accountxng system for cullectlon of rates 

f. To contlnue with motivation. 

It will be necessary to develop local interest in the scheme 

and induce in the people a growing sense of possession of a 

desirable asset. The importanoe of visits to the works should 

not be under-rated, and school children are particularly receptive 

subjects for motivation. 
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5.1 Tralnzng and selection of Operators 

5.1.1 Operators are required to take the responslbillty 

for keeping the town reservoirs full of water and arranging 

pumplng houre so that water 1s always available at times 

of maximum demand. It 1s not thought desirable that unskilled 

operators be allowed to start dlsmantlxng plant Gr meddling 

n t h  dellcdte chenlcals doslng equipment. This is the duty 

of the maintenance gang whlch nay be resldent or touring 

from a central headquarters. 

5.1.2 The maln tralnzng of operators should then be 

directed, In addltlon to technical sabjects, at indoctrlnatlun 

towards their duty and responslbillty in servlng the publxc. 

The xmportance of a 24-hour supply must be stressed and it 

is necessary to educate these men In the slmple elements 

of health and the prevention of dlsease. Particularly, 

attention should be pald to the teachlng of the particular 

,spects of water borne dlsease. 

5.1.3 It 1s all too often found that operators consider 

themselves to be some klnd of polxce who allow the publlc 

to take the water at sone closely contralled hours and 

conslder a pumped water supply as merely a convenient method 

of quenching a thlrst. 

5.2 Supply of Consumable Stores 

5.2.1 Consumable stor~s such as fuels, oils, and chenlcals 

should be supplled on an annual bulk agreement coverzng a 

number of schemes or p~rhaps the whole country. In thxs 

way, a supplier is assured of a long-term market for hls 

products and the most advantageous terms can be obtained. 

Thls is of great importance to keep op~ratlng costs to the 

minimum. 

5,2.2 A satlsfactary bulk supply agreement may obtain 

reductxons In prlces of up to 25 per cent. 
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5.2 .3  In reglons where access ii dlff~cult for motor 

transport in monsoon perlod lt may be necessary to store 

up to slx months supply of consumable stores etc.. In 

this case sufflcxent accommodatxon must be made to house 

the chemlcals In the dry to prevent deterxoratlon or if 

llquxd storage of chemxcals is used tanks should be made 

proportionately larger. 

5.2.4 Indentxng and stores procurement procedure must 

be made as sxmple as posslble to avold undue delay in 

obtaxnlng replacements. On no account should works be 

closed down due to admlnlstrative dxffxcultxes m obta~nxng 

stores. Health comes flrst and the administrative procedure 

must be drafted wlth thls in mlnd. 

5.2.5 It should be sufflclent for a purification works 

manager to obtaxn stores of chemlcals by presentatxon of 

a funded requlsxtlon to the bulk stores depot. If on the 

other hand a contractor has been employed to supply 

chemlcals in detaxl to each works it should then be necessary 

for the manager at any works to request supplles by 

telephone, the recexpt obtaxned formxng sufficient justxfi- 

cation for payment. 

5.2.6 These remarks apply equally to the supply of fuels, 

oils and chemlcals requxred to run a works. 

5.3 Supply of electrxclty 

5.3.1 As regards electrxclty supplxes, very favourable 

terms can be negotiated on a bulk supply agreement for 

the supply of electricity to a number of pumping stations. 

Under these terms the cost of electricity may be so low 

as to encourage the extensxve use of electric power through- 

out the provxnce or area. 
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5.3.2 In addxtlon ~f lt 1s posslble to co-operate wlth 

the electrlclty department and utllxze power when other 

consumers shut down or at "off peak" tlmes as 1% 1s called, 

lt may be posslble to obtaln even more advantageous rates 

for electricity. Any clectrlclty authority whlch is aware 

of comrnerclal factors governing its supply would welcome 

any consumer of electrlczty who wlll asslst In stabillzlng 

its load factor. Any water authnrlty wlth better water 

utility management and servxce to the public In mlnd should 

take any advantageous terms offered to reduce the cost of 

its supply. 

5.4.1 It 1s most important that a system of routlne 

inspectlon be carrled out regularly on all plant and equip. 

ment. Thls can also become a check on the operatlon of the 

whole supply system. The actual mechanical plant should be 

inspected for signs of defccts and for this purpose xt is 

necessary to keep log books of hours of operatlon of each 

item of plant wlth quantltles pumped consumption of 011 

or voltages and amperes consumed. With these figures ~t w111 

be posslble for vlsltzng inspectors to xdentify any plant 

defects whlch are developing. 

5.4.2 However large the works, it 1s unllkely that 

speclalist technlclans are read~ly available for maxntenance 

of every ltem of plant. It IS usual therefore to set up 

moblle repaxr teams w ~ t h  moblle workshops who are capable 

of deallng wlth any emergency. 

5.5 Routine Maintenance 

5.5.1 If tubewells are the source of supply ~t 1s desirable to 

employ a moblle rig mounted on a lorry to effect qulck with- 

drawal and re-lnsertlon for both shaft and submersible 

pumps. In thls znstance the wrlter has found pump houses 



over tubewells such a nulsance that In several countries 

he has abandoned these, leaving the tubewell acoess free for 

emergency repairs. 

5.5.2 Routlna inspeotlon should therefore precede routlne 

malntenance and the two should go together. It 1s important 

however that the p c ~ p  operator be iralned to ldentxfy the 

signs of lmpendlng plant fallwe and to take action to call 

the repam team before serlous damage occurs. Cases have 

occurred where an operator of a 300 horsepower dlesel en-ne 

carefully recordec? a scr -+us d r ~ > ~ ? i  xg 011 presm e  on the main 

bearlngs untxl the engxr_e fznally stopped, doxng considerable 

damage. On enqury of t h e  operator why he had not taken 

any actlon he statcd he hzd been vorrled about xt but had no 

lnstructxons as to what to do An the case of a drop in oil 

pressure. 

5.5.3 It should be;=aenbered thsrefore that sueh Items 

as faxlxng 011 pressure on enenes and Increase m amperage 

on electrzcal pumps mean serlous consequences to a skilled 

engineer but may mean nothlng to a pump operator. Operating 

instructions should be drafted accordrngly. 

5.6 Operating Instlvct~cn~ 

Operatzng lnpfiructlons and the proforma of records and logs 

to be maintamed should be prepared durlng the perlod of cons- 

truct~on and not left untll the works are ready to be commissioned. 

These lngtructlons should be In the slmplest form bearing in 

mind the educatlanal standard of the opsrators and should cover 

such items as clean>.ng, greaslng and enone 0x1 checking and 

fllling, It 1s xmportant to give clear ~nstruot~ons how to contact 

the malntenance Superlntendont, should certaln signs of break-down 

occur. On larger works wx:h resldent mechanics or electricians, 

more authorxty may be gi.vs.1 to the works staff. Log books should 

be prepared so that they glvc a clear pxcture of the situation with 

regard to any plece of equ~.pmenk. Most plant suppliers include a 

proforma log book wxth thexr eqwipment. 
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5.7 Adoptlon of By-laws 

5.7.1 Before the works are comnlssloned ~t IS necessary 

for some responsible offlcer from the Government to ensure 

that the local body has adopted by-laws for the use, 

financing, and operation of the works to be taken over by them 

at some stage after the commissioning as may be agreed. 

5.7.2 By-laws should cover the authorlty to collect 

rates from the consumers, ~t should lay down In detall how 

varlous consumers are to bc rated elther by meter or on a 

charge based upon rotable value, or, xn the case of a 

standpost supply, the rate to be paxd per property supplied. 

It 1s usual to lay down In these by-laws a system of penalitles 

for the non-payment of rates, but in the writer's oplnxon 

it 1s better to set up a system of marnlng the customer for 

non-payment of rates, followed by the cuttxng of the supply 

In the case of house connections. In the case of a general 

rate for standpost supplles a llst of defaulters can be put 

up at the councll offxces and thls 1s nore effective than 

serving notlces. 

5.7.3 The by-laws enabllng the authorlty to collect 

rates are somewhat dlfftrent from by-laws framed for the 

preventlon of contamlnatlon, rnlsuso and waste of water. 

These lattrr deal rnalnly wlth plumblngxeq~ements and may 

not be as sophisticated as those adopted in more developed 

countries. It is necessary, however, to cover the preventlon 

of pollution of the source particularly where this is a 

sprlng, well or stream. With deep tubewells the question 

of pollution does not usually arise, even where this is 

situated in a built-up area. 

5.7.4 Whmc trunk supply malns pass through scattered villages 

to rcach larger towns ~t 1s dlfflcult ~f not lmposslble to 

prevent tampering wlth plpellncs by vxllagcrs to get water 



and no legislation can be effective. In thls case it is 

better to provide these villages wlth a water supply and 

pass by-laws accordingly. 

5.8 Fiscal management 

5.8.1 The local authority wall probably have an accountant 

responsible for k~eping the councilrs books, however it 1s 

desirable that an accountant from the Government vlslt the 

local authority and advise on the setting up of an accounting 

system. 

5.8.2 From the books xt should be posslble to ascertain 

the cost of water produced so that monthly totals may be 

compared and variations recorded, and if necessary, inves- 

tigated. 

5.9 Ongoing Motivation 

5.9.1 It is important that at thls stage the motivation 

programme be contlnued sznce construction may well take 

over a year to complete and the memories of the public are 

particularly short. 

5.9.2 Motlvatlcln at this stage should take the form of 

teaching m schools, and the contlnued display of posters 

in clinics, health centres, hospitalsl and also at the 

Councilts offices. 

5.9.3 Vlsits to the works by various bodles are very 

helpful when the lay-out of the scheme, technical details, 

rating charges, etc.. can be discussed and explained. 

5.9.4 The peak of the motivation programme should be 

reached at the time of the commissioning of the work. 

It is important that the most senior authority available 

be lnduced to open the works. An exhibition showlng the 

wholesome quality of the new-water compared to the old 

polluted sources wlll asslst the Councll In collection of 

rates later, by convincing the pfipulation that "the water is 

worth paying for". 



6. Operation and Yalntcnance after Commissioning 

6.1 Smooth transitlon from constructlon to operation 

6.1.1 If all the actions speclfred above have been 

satlsfactorily carrled out, the transitlon period from 

the constructlon period to the operatlon stage should 

proceed smoothly from the very beglnnlng. Personnel 

should bc aware of their dutles and responslbllity. 

Supplies should be adequate and readily available. The 

pub110 who are the customers who will buy your 

aommodrty are aware of the value of a water supply and 

wrll require connections and be wllling to pay the charges. 

6.1.2 However thlngs seldom work out that way. Collection 

of rates zs nost dlfflcult and thls rn most cases can be 

accounted for by lack of dctermlnation on the part of 

the management and staff. If the c~mmunlty find that 

the water authority 1s determined to collect rates or 

dlscontlnue the supply, then the rates are gemrally 

f orth-comlng. 

6.2 Twenty-four hours supply 

It 1s most important during the carly month of operatlon 

to provlde a satisfactory supply. Supply can only be considered 

satlsfactory if it is avarlable 24 hours per day, i.e. whcncver 

required. One oftbm hears the old cry "we cannot afford to 

operate the supply for 24 hours per daytt. Nedical hlstory 

and plaln facts prove that s community cannot afford to 

operate a scheme for anythlng less. If the reservoirs have 

been designed to provide for the peak perlods of maximum demand 

and mains have boen deslgned accordingly, a 24-hours per day 

supply should not cost much more than a restricted supply, say 

of 8 hours per day. The health hazards of an intermittent 

supply wlth the rzsk of waste-water enterlng the supply mains 

during perzods of low or no pressure far outwlpighs the small 



addltlonal cost of supplying water for the full 24 hours 

with malns under pressure. The cost of one course of 

antibiotics may cost up to flve tlmes the monthly rate 

for a plped water supply. 

6.3  Constant vqplance durlng early operation 

Durlng the transition period, the construction unit 

must still be in charge of the operatxon of the plant and 

must ensure that everything is operating as planned. Water 

must bechecked for bacteriological and chemlcal purity 

frequently, say, every three days, and possibly, every day 

during the first month of service. Pumps engxne and electrical 

equipment must be constantly checked over for efficient 

operation and any fault brought to the notice of the manufac- 

turer s . 
6.4 High Degree of Clvic responsibility requlred from 

Operators 

If the ~perators or, in large works, the station manager 

have learned the hlgh degree of responsibility they have 

assumed, as m~ntioned In section 5.1.1 , it will be possible 
to malntazn the hlgh quality of service required to the public. 

The health of the community should rapldly improve and the 

risk of epidemics and outbreaks of serious water-borne diseases 

should be rem~ved. However, it xs dzfflcult in many developing 

countries to malntain the constant degree of responsibllity 

required, and any lowering of vigilance, or negligence, may 

easlly turn the water dlstrlbutlon system into a d~sease- 

distributing system to the detriment of all concerned. Though 

works may be designed to be fool-proof, in operatxon, it is 

ultimately the water works staff who are responsible for the 

quality of water supplxod. Thelr responsibility therefore 

goes much further than that of keeping the reservoirs full. 
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6.5 Measurement of Success 

It 1s not generally posslble to measure system 

performance In monetary values as a cost : beneflt ratlo, 

although In developing countries, ~t may be noted that a 

reduction In Government spendlng In hospitals, cllnics, 

rnediclnes and doctors may be expected wlth the advert of 

a water supply to a rapzdly developing urban or rural 

community. However, 1% 1s p~sslble to assess the success of 

a supply scheme by expresszng the utllxzatlon of the scheme 

as a percentage of the faczllty it was deslgned to provlde. 

The faclllty may be assessed in terms of benefits pravlded 

to the consumer, such as standposts, house connections, 

and gallons of water supplied., also supplles to hospitals, 

schools and clinlcs may be ~ncluded. Thls percentage may be 

considered a factor to lndicate how the investment In the 

supply 1s belng utlllzed. If the motlvatlon programme has 

been satisfactory, the utlllzation should rlse to about 

f~fty pcr cent of the facillty prov~ded wlthln a year of 

~nceptlon. If there are other factors such as water scarcity 

or dlseases wh~ch the motlvatlcn programme has made abundantly 

clear, the factor may rlse to ninety per cent within the year. 

Thls may be consldcred a great success with a large measure 

of reduction In dlsease, poverty and hunger. 


