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FOREWORD I --

SouthernAfrica is a waterscarceregion wherewater is distributedunevenlym
timeandspace.With increasingpopulationandits legitimatedemandforanimproved

standardof living, entailing expansionof industrial developmentand agricultural
production,theregion facesanenormouschallengeinhowto allocate,useandprotect
this limited resource.In addition, the region is affectedby recurrentdroughtsand
occasionalfloodswhich furtheraggravatesthesituation.Thesecircumstancesdemand
novelapproachesto solvetheaccessibilityandsustainableuseofwaterfor thebenefit
ofthepopulationandthe environmentin the region.

Within 20-25 years from now, it is expectedthat mostof the cities and towns in the
regionwill atleastdoubletheirpopulation.At thesametimethecostofdevelopingnew
water sourcesand suppliesis increasingrapidly. Conventionalwater management
practicesoftenconcentrateon increasingthevolumeofwaterwithoutpaymgadequate
attentionto demandmanagement,preventionof waterpollutionandtheneedfor water
for life-sustainingecosystems.It is obviousthat thereis a needto raisethe statusof
waterdemandmanagementanda needfor new approachesandtechniques.

RecognisingtheimportanceofwaterforthedevelopmentofsouthernAfrica,theSwedish
InternationalDevelopmentCooperationAgency (Sida) mitiatedin 1996an initiative
with the overallobjectiveto supportintegratedmanagementofsharedwaterresources
in southernAfrica. The initiative is focusmgon supportto activities thatstrengthen
awarenessandbuild capacityto attain sustainablemanagementofwaterresources.

WaterDemandManagement(WDM) is an essentialandimportantpart of the Sida
initiative thatemphasisesmoreefficientuseandconservationofavailablewaterresources.
This reportssetsoutto explainthe conceptandbenefitsofintroducingWDM practices
in anurbancontext. However,thereis alsoagreatneedto furtherexplorethisconcept
looking into differentaspectsofWDM suchasits applicationin relationto ruralsettings,
genderissues,ecology,economy,managementof sharedwaterresources,etc.

Sidais gratefulto Mr PeterMacy for presentinganinformative introductionto WDM
in an urbancontextandto theIndiaMusokotwaneEnvironmentResourceCentrefor
SouthernAfrica for editingthe report.

Stockholmin February,1999

BengtJohansson
HeadAfrica Division
DepartmentforNaturalResourcesandtheEnvironment
SwedishInternationalDevelopmentCooperationAgency
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ecause
of recent increasedinterestin waterconsen’ation,

asit relalestowaterdemandprojections,astudyonthetopic
ZiTh~isthquestddby theSwedishEmbassyin Harare.Thetime and

scopelimitationstothis studypreventedintensivedatacollection
S’~tdanalysis.However,all thedatausedin this reportwasprovided
~i by whatwas~çonsideredreliablesourcesthatwerecarçfiijly refer-
~tienced rn thereport.Whereextrapolationsor assumptionswere
~I~-1made,theseweresonotecLIn the eventthatsometaketheexcep-
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culationswithdifferentvaluestoreflectmoreaccurateand/orchang-
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-- editingby expertsworkmgin governmentandtheuniversityin the
~SADC regionTheIndiaMusokotwaneEnvironmentResourQeCen-

- tre for SouthernAfrica (IMERCSA) editedthe manuscript.
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EXECUTIVE SUMMARY 2t~TEUflI±F

T he SouthernAfrican DevelopmentCommunity (SADC) facesnuirrerouschallengesand
opportunities. One such challenge is the provisionof water for its urbanand pen-urban

populations. The existing water resources infrastructure is alreadyoverstretchedandthe expected
meteonc urban population growthwill put even more strain on them.

In the past, the resulting increase in water demand was partially addressed by infrastructure im-
provements to increase supply, which were paid for by government budgets and donor funding.
However, this solution, as the onlyoption, is no longersustainable.

Fortunately there is a cost-effective alternative that has been gaining prominence: the
more efficient use of water resources. Rather than increasing supply, unreasonable
demandcanbe decreased,relieving thesupply/demandstrainfacedbywaterutilities
andgovernmentagencies.Efficient useof water is madepossible by implementing
the elements of water conservation and drought management.

Water conservation focuses on long-term water savings and droughtmanagementfocusesonshort-
termwatersavingstomitigateacuteshortages.

Introduction
This report addresses water conservation and drought management in the SADC’s urban areas.
SADCmcludesAngola,Botswana,DemocraticRepublicofCongo(DRC),Lesotho,Malawi, Mau-
ritius, Mozambique, Namibia, Seychelles, Swaziland,SouthAfrica, Tanzania,ZambiaandZimba-
bwe.

The primaryobjectiveof the report is to help the reader determine what is the waterconservation
potentialfor waterutilities within his or hercountry,provinceor town.The reportalsocoversthe
followmg topics: -

fl Understanding urban water demand and how to calculate demand
~ Samplewater demand data in the SADCregion

D How waterconservationpotentfalcanbecalculated
~ Variouswater conservation methods
~ Water conservation practised by some SADCutilities

C Roadblocksandnegativeimpactsregardingwaterconservation
C A suggested“stepforward” regardingwaterconservation

WaterConservationandDrought Management
This report is meantto bereadby awideaudienceinvolved in waterresourcesmanagement.The
audienceincludesplanners,engineers,economists,governmentministries,donors,non-governinen-
tal organisations andothers.Thereportwill beusefultodecision-makersin the field ofwatersupply
andsystemsinfrastructuredevelopment.It providesanunderstandingofwaterdemandpatternsin the
SADC region.It demonstrateshowtoestablishthewaterconservationpotentialforurbanmumcipali-
ties and offers some examples to serve as areferencefor futureprojects.It will also enable decision-
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makersto assessfuturewaterdemandandinfrastructureneeds.Becauseto many,walerconservation
anddroughtmanagementarenewconcepts,thesetwo are describedbelow:

Backgroundof waterconservation
Earlyformsof waterconservation,practisedinSADCcountries,includedwaterrationing,metering
of usage,reuse,lining of conveyanceandstoragesystems.Thesepracticesdatebackto theearliest
installationsof public watersystemsin theregion.After the 1 930s,particularlyinSouthAfrica and
Namibia,reuseandrecyclingof waterwasintroduced.At thetime, theneedforfurtherconservation
wasnotnecessaryduetomuchsmallerpopulationsandmoreabundantnaturalresources.However,
today’ssituationis verydifferent.

Water conservation (also known as demand management) is not a novel concept. Thor-
ough implementation, to achieve conservation’s full potential is novel. The situation of
insufficient implementationwill needto changerapidly in theSouthernAfrican Devel-
opmentCommunity.

Waterresourcesmanagementrequiresthe continuedbalanceof supplyanddemand.Advancesin
waterconservation,asawaterresourcesmanagementtool,emergedin theUnitedStatesin themid-
to late 1970s. Insteadof building newdamsandpipelinesto increasesupply,conservationwas
introducedto curb demandanddelaytheneedfor implementingthe nextwaterscheme.Thiswas
partlydueto severedroughts,economicandpoliticalpressures.Conservationwasnormallyfoundto
bemorecost-effectivethansupplyaugmentation.Innovative,low-flow plumbingequipment,devel-
opedandusedin the Scandinaviancountriesandpartsof Europe,was copiedor incorporatedinto
the waterconservationprogrammes.Long-term watersavingsof between20-30percent,were
achievedandshort-termsavingsof 40-60percent,were documentedduringdroughts.However,
theseprogrammeswerelargely concentratedin the industrialisedworld. While countriesin the
SADCregionhavebegunto applywaterconservationandthetechnologyisavailable,thepracticeis
still in its infancy.Thosewhoareandwill bepractisingwaterconservationarepioneersin this field.

Why waterconservationanddrought management

Urban centresin the SADCregionareexploding,with populations doublingwithin 20-30
years.

Future populations will equally exert additional demands on water resources. With the existing
populations,manyareunservedby accessibleandpotablewater.Millions of dollarscouldbe and
probablywill be invested towards supply options; but thiswill notbeenough,especiallyin thiseraof
shrinking developmentaid andnationalbudgets.The demand,bothpresentandfuture mustbe
reducedto copewith thesupply/demandimbalances.This is wherewaterconservationwill play a
majorrole.
Waterconservationreducesunreasonabledemand,thushelps in coping with ordinary supply/de-
mandimbalances.Droughtmanagementsignificantly reducesshort-termdemand,thus helps in
copingwith drasticsupplyshortfalls.Both of thesewatermanagementtools arevery inexpensive
comparedto supplyaugmentation.

Urban Water DemandManagementin SouthernAfrica
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Water conservation and drought managementnomenclature
Water conservation
In thepast,waterconservationreferredto supplyoptionssuchas (conservingwaterbehind)adam.
This terminologyis commonin manyofthe earliertexthookson waterresourcesmanagementand
engineermg.

Today,thetermwaterconservationis usedinter-changeablywith waterdemandmanage-
ment.It refersto long-termwateruseefficiencythroughbothwiseuseandreductionin
usage.Resultstakeawhile tomateriahse,butareusuallysustainable.

Plansandprogrammes -

Water conservation programmes and drought managementplans are the frameworkor guiding
strategyby which conservationand droughtmanagementmeasuresare implemented.A plan is
comprisedby numerousprogrammes.The distinction between a plan and a programme is very
subtle. A plan is described or formulated in a documentandthe programmeis the executionor
implementationofthe strategiesormeasuresdescribedin thatdocument.

Methodsand measures
Typically, thereis a distinctionbetween conservation methods and measures. A method is the larger,
umbrellatermunderwhich fallsmorespecificmeasures.Forexample,a campaignto reduceunac-
counted-forwaterwouldbea conservationmethod.Supportingthismethodwouldbeanumberof
measuressuchasleakdetectionandrepair, increasedmetering,meterrepair,andreductionin theft.

80/20Principle
In the SADC region,thereare numerous conservation methods (and measures) that can be used to
reduce water demand. This report, however, advocates the “80/20principle” to waterconservation.
That is, effort should beappliedfor 20 percentof the possible conservation methods to obtain 80
percentoftheresults.Thisassuresthatthereis apriontisationofefforts andanorganisedapproach
aimed at maximising impact while minimising effort and costs.

Stateof the art
While this report advocates the 80/20 principle towards the selection of water conservation meth-
ods, planners should keep an open mind towards whatever might be most effective. The objective is
to reducedemandatareasonablecostwithoutundueinconvenienceto the consumers.An example
of “stateof the art” thinking with waterconservationis to changefrom water-basedsanitarydis-
posalto dry-basedIf healthproblemscan bemitigated, thiswouldbevery effectivein largeurban
andpen-urbanareasthat are not yet “attached”to the conventionalseweragesystem.Dry-based
sanitarydisposalwould obviate the needfor largevolumesof waterandwastewatertreatment.
Anotherideais “dualpipedsystems”usingreclaimedwater:onepipeforexteriorirrigationandnon-
drinking waterdemandsand the second for potablewaterfor interiorwaterusessuchastapsand
showers or baths. -

Whereverwatersystemsare not yet fully developedandpopulationsgrowing, there
existsopportunitiesfor innovativeconceptsto beimplemented.Hereis wherecountries
in the SADC region could have a distinct advantage over countriesin the developed
world that arealieadycommittedto theirsystemsevenif theyarenot efficientandare
outdated.
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Drought management
Urbandroughtmanagementis almostalwaysappliedduring droughts,but canalsobe useddurmg
emergencyperiodssuchaswhenalargepipeburstsor asupplysourcebecomescontaminated.

Droughtmanagementareactions,overandabove‘water conservation’thatare aimed
at short-termaggressivedemandreductionsandsupplyaugmentation.Results from
drought management are achievedrapidlyandfaderapidly after thedrought.

When a city or waterutility is faced with drought conditions and has to ration water, this is an
elementof droughtmanagementWhenthesamecity or utility hastobring m bowsersof waterto
fill emptytanksduringa drought,this is anotherform of drought management.The actionsare
severe and have to achievesubstantialresultsm ashortperiod.

If thoughtmanagementhasto bepractisedannually,thenit is no longer a response to a drought but
simplypoormanagement.In thiscase,longer-termsolutionsarecrucial.Theseincludewatercon-
servationandperhapssupplyalternativesoncethewaterconservationpotentialhasbeenachieved.

Impacts of water conservationand drought management
Waterconservationhasbeenpractised,as a waterresourcesmanagementtool for over 20 years
becauseit reducesdemand,is cost-effectiveandenvironmentallysound.Therearesomedisadvan-
tages,suchas reducedrevenue.However,thesepale in comparisonto the benefitswhichmclude
watersavings,wastewaterandenergy(demand)reductionsaswell asbenefitsto the environment.
All of thesebenefitsarealsoassociatedwith favourablefinancialconsequences.

Water savings
Numerousstudieshavebeenconductedin developedanddevelopingcountriesthatcleanlydemon-
stratetheefficacyofwaterconservationanddroughtmanagement.Dependmgon themix andtype
of conservationmethods,long-term(annualavenge)savingscan beup to 30 percent.Short-term
savings,for example,to mitigatedroughtimpacts,showmuchhighersavingsofupto 60 percentof
annualaveragedemands.

Wastewater and energysavings
An added advantageofwater conservationis that lesswastewaterhasto be treated and lessenergy
(electrical)is used.Whenahouseholduseslesswater in theshowerandkitchenor whenafactory
recyclesmoreof its processwater, thenit will dischargelessto themunicipal or on-sitetreatment
systems.Smallerconsumptionalsorequirelesselectricityforheatingthewaterin ageyser,pumping
or treatment.Often, the wastewiterreductionsandenergysavingsgeneratea largerfinancialre-
wardthanwatersavingsalone.The reasonfor this is thattheunit costof wastewaterdisposaland
powergenerationis moreexpensivethanwatertreatmentanddistribution.

Environmental implications -

Waterconservationanddroughtmanagementcanbeusedtodownsize,delayor reducetheneedfor
new pipelines,dams,andtreatmentworks. The constructionof theseworks, alterationof flow
patternsanddisturbancesto breeding/migratoryareasnormallydamagesthe environmentThere-
fore, waterconservationhasapositiveenvironmentalimpactjustby minimisingtheneedfor these
facilities. --
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Our environment can be considered the greatest benefactor from water conservation
anddroughtmanagement.

Themorewateris usedefficiently, thelessis requiredfrom naturalsources.If morewateris left in
primary sourcessuch as rivers and lakes,then moreis availablefor aquatic,mammalandbird
speciesas well as riverine plants,microbial andcrustaceousspecies.Otherbenefitsincludeim-
provedaestheticquality andvalueof watersources(raw andreceiving)andinstilling asenseof
responsibilityon thepart ofthe consumers.

Financialsavings
The financial savingsfrom water conservationare significant. Theseincludeutility savings for
capitalcosts(e g.,pipelines)andsavingsfor operatingcost(e.g.,chemicalsandpumping).Thereare
alsosavingsto the consumerin reducedbills when the savingsare passedon to the consumer,
althoughthis is rare.Figure E.1 illustratescost savingsfrom delayed5onstruction.In this case,
constructionofadditionalsupplyhasbeendelayedby fouryears.Thisresultsin fmancialsavmgs,from
the initial capital investment, due to the time value of money. This also results in savings (from four
yearswithoutoperatingcosts)forsuchitemsaschemicals,pumpingor labour.

Costimplications
The design, implementation and maintenance of water conservation measures are not free. For
example,leakdetectionlreductionrequiresfield investigationsandusuallythepurchaseof leakde-
tection devices,the capital cost of new fittings or pipes as well as the costof labour Another
exampleis industrialrecycling.Therecyclingdoesnot necessarilyrequireexternaltreatmentof the
polluted waterbecauseit canbe recycledin the industrialprocess.But,a recyclmgsystemmustbe
built in order to usetheeffluent.Thereuseofwaterrequiressomeform oftreatmentto improvethe
quality of the effluent for reuse(for example,wheredomesticsewageis treatedfor reuseas irriga-
tion water for a golfcourse).This mayrequireconveyancemodifications,additionalpumpingand
chemicalcosts. -- -

The advantage that conservation measures have however is that in most cases it is less expensive
thanwatersupplyoptions.The costpervolume savedby waterconservationis lessthanthe cost
pervolume gainedby watersupply. In fact,waterconservationis usuallysignificantly lessexpen-
sivethanwatersupply.Wheneverdecidingupon eithersupplyorwaterconservationoptions,it is
importantto calculatethe benefitsand costsof eachoption to justify the expenditureandgain
confidencem theseassertions.

Presentsituation in the SADC region
Most utilities in the SADCregionhavenotseriouslyembracedtheadvantagesandbenefitsof water
conservation.This situationcannotbeallowedto continue.

Implementation Obstacles
If waterconservationis sucha goodidea,why isn’t it bemguniversallyimplementedin theSADC
region?The answeris not becauseit is a badidea, but dueto existingobstaclesfacedby this
relativelynewconcept.

Understanding
Clearlythemostseriousobstaclein achievinganysuccesswithawaterconservationstrategyis the
low level ofunderstandingby the decision-makersandthe usersaboutthetechnicalandfinancial

r ‘~a
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Figure E.1: Cost Savingsfrom DelayedConstruction
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benefitsof conservingwater. Without this understanding,decision-makerswon’t approveand
facilitatetheuseofwaterconservation.Without this understanding,thestakeholderswon’t beable
to accept and assist with approved and then implemented waterconservationmethods.

Policy
Until a strongerlegislativebackbonesupportstheconcept,waterconservationsuccesseswill be
smallandmostlyin droughtproneareas.However,evenwith theestablishmentofeffectivepolicies,
successwill beelusiveunlessthereis acommitmentto enforcement.Policiesor regulationsnotonly
haveto beestablished,butsupportedfrom thehighestlevelsandwith realisticbudgetsallocatedfor
their enforcement.

Resources
Oncethe needfor waterconservationis acceptedandpolicy commitmentshavebeenmade,the
financialresourcesmustbemadeavailableandpeopletrainedor educatedfor significantprogressto
occur.Water conservationmeasuresrequire initial capital investments,as well as operationand
maintenance(O&M) budgetsdependingon thetechnologyused.This canbe comparedto the cost
of anew damor pumpingstationwhenno conservationis practised.Theyalsorequiretramedand
committedstafftorun them (similarto apumpingstation).

NegativeImpacts
Bothdroughtmanagementandwaterconservationmeasureshavebeencnticisedfor thefollowing
reasons:

Reducedrevenue
Whenthe demandfor waterdecreases,therevenuefrom the saleof wateralso decreases.When
lesswateris supplied,thereis only asavmgonthe variableoperatingcostssuchashoursofpumping
andpowercosts,but thefixed operatingcostswhichmcludesalaries,for instance,remamthesame.
Thismeansthatboththefixed capitalandinterestredemptioncostmustberecoveredincludmgthe
operatingcostsandtherefore,conservationmeasuresprovidefor an increasein tariffs tobe ableto
covercapitalandfixed operatingcosts.

Unaccountedflow causesalossin revenueandevenif the unaccountedflow is little, it is still aloss.
Onthepartofthewaterutilities,whatis importantis to improvebilling efficiencywhiletheconsum-
erson their part,mustpayfor the watersuppliedandconsumed.

Reducedcapacityfor droughtsavings
A furtherargumentagainstwaterconservationis thatit removesthe“fat” or thepossibilitytoreduce
waterdemand.Therefore,whena droughtoccurs,thereareno furthersavingsavailablesincethe
consumersarealreadysavingwaterasefficiently aspossible.Paststudieshavefoundthisargument
to beonlymarginallycorrect.Savingsduringawaterconservationprogrammeareachievedthrough
techmcaladjustments(e.g., replacingwaterusingfixtures or increasingreusepotential).Savings
during a thoughtaremoreattitudinaldueto fear of actually “running dry” or fear of payingtoo
much for waterandbemg fined. The savingscan andhavebeensignificantly higher (for short
periodsof time) thantechnicalsavingsachievedduringawaterconservationprogramme.There-
fore,evenif savingsareachievedby virtueof awaterconservationprogramme,additionalsavings
couldbeachievedfrom adroughtmanagementprogramme.

Concentratedflows
Whenthewaterdemandis reduceddueto waterconservationmeasures,theproductionofsewageor
wastewateris less. This can causeblockageof the sewageconveyancesystem.Solutionsmclude
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constructmginterconnectingpipesor interconnectionchamberstoallow forreuseflowstobe“flushed”
throughthe conveyance network. Another method is to requestcontributorsto the sewageconvey-
ancesystemto simultaneouslymakealargecontributionto thenetwork(e.g.,flushatthe sametime).

Negativepublicity
Often water suppliers arereluctantto initiateandadvertisewaterconservationprogrammesparticu-
larly thoughtmanagementprogrammesduetothenegativepublicity.Theinferenceisthatthewater
suppliers are implementingtheseprogrammesdueto poorwatersupplymanagement.This could
not befurther fromthetruth if waterconservationmeasuresandthoughtmanagementwereimple-
mentedsystematicallyover time undernormal conditions.The watersupplymanagersandtheir
organisationscouldactuallydemonstratearesolvetowardsefficiencyandloweringlong-termwater
rates.Theycoulddemonstratetheir ability to managenaturaldisasters(i.e. thoughts).They could
showthat the organisationis well managedandoperatesin a proactive rather than reactive mode.
Mostnewbusinessesandindustrieswouldgainconfidencein movingto aparticularcity if theyfelt
thewatersupplierwasprogressiveandproactivein its controlof demandandadministrationof its
water supplysystem.The public mustalsobe educatedandbe madeawareofthe advantagesof
waterconservation.

Proposedway forward
Giventhelimitedfinancialresourcesoftheregion,donorfundingnotwfthstandmg,it is importantby
governmentsandotherssuchasthemediato prioritiseandto providesupporttowatersuppliersfor
sustainableinitiativesthatwill bring aboutmajorreductionsinwaterdemand.Within thiscontextthe
following actionitemsaresuggestedto achievethisgoal:

o Requirementthatall futurewaterandwastewaterinfrastructureprojectsincludetheanalysis
of theimpactof waterconservationanddroughtmanagementas theyrelateto theprojects.

0 Requirementthat all municipalitiesof over 100,000consumershavedetailedand imple-
mentedwaterconservationprogrammeswith clearly identifiedtargetedwatersavmggoals
andacostlbenefltanalysisof thedifferentoptions.

o Requirementthatall municipalitiesofoverl00,000~consumershavedetailedandcompletely
approvedthoughtmanagementprogrammes,which are fully supportedby, impactedcon-
sumergrouprepresentativesandkeydecision-makers.

o Watersuppliersconductwhenappropriate,asupplyareastudyofthefollowing keyelements:

• Unaccounted-forwater.

• Metercoverage.

• Accountsreceivablesuccess.

0 Watersuppliersundertakeassessmentson theachievementsmadethroughwaterconserva-

tion andhow thesecan beimprovedfurtherin theeventof increaseddemand.

A Tale of Three Cities
Of the 11 SADCcitiesstudied,threewereselectedfor detailedstudyregardingwaterconservation.
TheseareBulawayoin Zimbabwe,Hermanusin SouthAfrica, andWmdhoekinNamibia.

Water managementin Bnlawayo
Bulawayowasselectedasagoodrepresentationofmanycitiesin theSADCregion.It isprogressive
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towardscommercualleconomicgrowth,but hasbeenstymiedby lack ofsufficientwaterresources.
In 1991-92,it hadtobattlewith theeffectsof acrippling drought.

Water situation
The evaluationof pastandfuturewaterconservationfor any city requiresan understandmgof the
customerbase(past,presentandfuture)andhowit useswater.Duringthe 1991-92drought,Bulawayo’s
domesticdemandaveraged80litres percapitaperday(lcd)in thehugh-densityareasand220lcdin the
low-densityareas.1Waterdemandis expectedto grow by threepercentannually.2

Water conservation
Bulawayois arelativelyprogressivecity in theSADCregionwhenit comesto waterconservation
andthisis reflectedin alow percapitawaterdemand.Duringthe 1991-92drought,thepenaltiesfor
overusewerequitestiff, amountingto Z$10/Id (ZWD 10/rn3)forhouseholdsup to 10 m3 permonth
abovetherationedamount.Any additionaldemandwas chargedatZ$ 100/rn3

However,the city hassincerevertedto morebasicissuesof watersystemmaintenance,long-term
supply/conservationandbill collection.Maintenanceandevensomecapitalprojectssufferfor lack
of successm bill collection.Forexample,in 1997 residentsof Bulawayowere in arrearsby Z$20
million for paymentof outstandingwaterbills.3

Unaccounted-forWater
Estimatesfor Bulawayo’sunaccounted-forwater(UfW) haverangedfrom 17.5-40percentof total
producedwater. Oneof thereasonsfor highunaccounted-forwateris possiblydueto meterregis-
trationandmeterreadingerrors.For example,in 1996,aboutthreepercentof thebills werebased
on estimates.Leakagecontrol was theresponsibilityof one-personpatrols,on a bicycle, for the
2,100-kmofpipeline.Bulk metres,whetherfunctioningornot,arebeingreadalthoughit appearsas
if dataisnot beinganalysedtospotirregularities.Thecity isalsotrying to controlpressuresthrough
thestrategicplacementofpressurereducingvalves.Thecitywantsto achievefull meteringofall its

consumers. - -

Water Rates
Bulawayohasanaggressivemcreasingblockratestructurefor domesticconsumersandfixedrates
for industrialconsumersaimedatreducingwaterdemand.

Bulawayo’s block rate structure

Range Domestic cost/rn3 as of 1/10/97 Industrial cost/rn3 as of 1/10/97

Monthly
Use(m3)

Inside
City (Z$)

Outside
City (Z$)

Inside
City (Z$)

Outside
City (Z$)

0-18 2.40 2.64 NA NA

18-30 5.00 6.00 NA NA

30+ 7.80 9 30 6.25 7.00

Fixedcharges 18.00 42.00 65.00 120.00

(When these figures were given, US$1 was equivalent to Z$14)
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Bulawayo’s tanffsas shownin theTable are in line with thelocallyproducedWaterConservation
Study,areportthatrecommendedthetariffs tobegraduallyincreaseduntil theyreachthelong-term
marginalcostof water.4

Capitalfacilities are typically sizedfor the largerwateruserssuchas industrialconsumersand
largewater-usingcommercialandinstitutional consumers.If they weresizedfor residentialor
smaller commercialconsumers,theycould bemuchsmallerandthe resultingwaterrateslower.
Thevarying costsusedin increasmgblock ratestructures,therefore,are considereda fair method
of payment.That is, if facilities suchas apumping stationaresizedto accommodatehigh peak
demandof a soapmanufacturer,thenthe soapmanufacturerwill be paying ratesin the highest
blockrate Theresidentialuser,who doesnotneedthis level of service,will bein thelower block
andpaying the lower block rates.Increasingblock ratesare not only fair, but also encourage
consumers to be more efficient.

In addition, Bulawayo useswhat are called OwnersRatesthat includepaymentfor disposalof
wastewaterandrubbishas well aspaymentfor landuse.It is theelementof wastewaterratesthat
hasanimpacton reducingdemandsinceit is tied tothenumberoftoiletsfor domesticandeffluent
dischargefor industrialconsumers.

Demandsare furtherreducedby the continuationof(a form of) theWaterRationingAct instituted
during the 1991/92 drought.The UrbanCouncilsActNo. 24 (datedMay 8, 1996)is paraphrased
below:

o 800litres/dallowedfor individually meteredhousesandflatsandresidentialbuildingoperations
on vacantstands(if developmentis takingplace).

o 400litres/dallowedforbulk meteredcottagesandresidentialflats
o 100 percentof averagewateruse(basedon Juneto November1994 use)allowedfor multi

purposebuildingswithbulkmeters. --

o 100 percentof averagewateruse(basedon Juneto November1994use)allowedfor hotels,
hospitals,clinics, industrialandcommercialconsumers,restaurantsandEsigodini.

o 100percentofentitlementallowedfor theMzinyathini Irrigation Scheme.
o No allowancesgivenfor swimmingpools,weddingsand othergatherings.
o No use of hosepipes for industrial/commercial users (unless part of mdustrialprocessor from

borehole/well).
o Leakage(1stoffense)quantitiesmustbepaidplus50 percentin penaltyfees.
o Leakage(2ndoffense)quantitiesmustbepaidplus75 percentinpenaltyfees.
o Leakage(3rd offense)quantitiesmustbepaidplus100 percentin penaltyfees.
o If customerexceedsallocation on 3 successiveoccasions,serviceis cutoff
(Thesurcharge,for excessusediscussedabove,is ZZ J5/,n3)

Recycling
Currently,theseweragesystemandtheremainderserveabout90 percentofthecity’s populationby
septictanks.An averageof 8 MIld (8,000 m3/d) is reclaimedandusedto irrigateparks,playing
fields, roadmargins,centralreservationsandsportsfields.The city’s goal is toreuse20 percentof
domesticwastewater.5Onehundredpercentrecyclingofindustrialeffluent is alsopossible.6

Future conservation
Additional suggestedconservationmeasuresinclude:

o Achievingthesavmgspotentialforbreweries(clearandtraditionalbeer)andbottlingcompanies
to reducewaterdemandandeffluentdischarge.The“once-through”flows couldbetreatedand
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recycled.Specificonce-throughflows include:

n Cleanup operations
fl Cleanup of holdingtanks(e.g.,malt tanksor syruptanks)
fl Containerwashingoperations
Initial capitalcoststo setup treatment,monitoringandreticulationsystemsforrecyclingwouldbe
high. It is recommendedthat manufacturers and distributors of recycling equipment/servicesbe
contactedfor freeauditsofrecyclingpotentialandpaybackcalculations.It mightbepossibleto have
the manufacturersand servicecompaniespaythe initial capital costswith guarantees-for cost-
recoveryfromsavings(water/wastewater/energy).Thisholdstruefor otherhighwaterusingindus-
trial consumerssuchasabattoirsandfoundries.
n If applicable,reformthe billing structuresto ensurethat the directwaterusersare the direct

monthlywaterpayers.Theyhavelittle to no incentiveto conserveif theydon’t directlypay.
Also, all consumersshouldpaybasedon an increasingblockratebilling structure.

C Implementagovernment/ institutionalexteriordemandreductionmethodto improveirrigation
equipment,andeducatehomeownersandgroundskeeperson efficient irrigation techniques.
Irrigationdunngthehighevapotranspiration(ET)hoursandexcessiverunoffcanbeprohibited.

C Implementaresidentialandcommercialinterior-demand-reductionmethodtorepairleaksand
replaceexistinginefficientplumbingfixtures. Previousreportsestimate20,000m3/d-savungs
from low waterusefixtures ata costofZW$600 perhouse.7

C If applicable,meteringandbilling ofeffluentfrom industrialconsumerswhodischargeto mu-
nicipal sewersorwaterwayswithoutadequatetreatment.

C Developmentandapprovalofathorough/comprehensive(updated)thoughtmanagementplan.

Reasonableratesof long-termwaterdemandreductions,(e.g.20-30percent)canbemandatedby
the“top down” approachandachievedby Bulawayoor anymunicipality. Larger, short-termreduc-
tions,between40-60percent,canbeachievedby implementingadroughtmanagementprogramme.

Water managementin Hermanus
Herrnanusis a small, tourist town on the south-easterucoastof SouthAfrica, nearCapeTown.
While Hermanusismoreofamiddleincome,vacationsuburbthanalargemetropolis,it hassignifi-
cantandaggressiveinitiatives in waterconservation.Hermanusis alsothe namesakefor South
Africa’sHermanusDeclarationonwaterconservation.

Water situation
In 1996,thepopulationwas22,481. Thereare 70 industrialconsumers,7,357single family resi-
dencesand779multiplefamily residences. -

Herrnanus’ waterdemandpatterns8

Year Cubic Metres

1991-92 2,413,000

1992-93 2,451,000

1993-94 2,896,000 U

1994-95 2,886,000 -

1995-96 3,010,000

1996-97 2,424,000
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Water conservationis focusedon interior and exterior domesticusesfollowed by control of
municipal UfW.

Water conservation
The GreaterHermanusWaterConservationProgrammestartedin October 1996 with the goal of
reducingwaterdemandby 30percentin threeyears.In thefirst year,savingsof 19.5percentwere
achieved.The savingswereenoughto providewaterto an additional 1,395homes(basedon a
householduseof35m3/month).Thesesavingsandtheability to findwaterfor newdwellingswere
necessarydueto the growth in Hermanusfor high-densityresidentialcomplexesandretirement
villages.

Someofthewaterconservationactivitiesinclude:
• Block ratetariffs
• Waterinvasivealienvegetationclearingproject
• Schoolwateraudits
• Waterlossmanagement

Waterwisegardening
Publicinformation

Adoptionofnationalwaterregulationsasmunicipalby-laws
Securitymetersandpre-paidmeters

Block rate tar?ffs
The rate structurewas devisedsuchthat thosewho
margmalprice.

Hermanus’ increasingblock rate structure

drive the marginalcost of waterpay the

Usein
Kilolitres

Cost in
Rand!
kilolitre

0-5 0.3
6-10 0.7
11-15 1.7
16-20 1.8
21-25 2.4
26-30 3.0
31-40 4.0

41-60 5.0
61-80 6.0
81-100 7.5
101+ 10.0

(When these figures were given, US$1 was about5 Rand)

•

•
•
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Water invasiveallen vegetationclearingproject
In 1996,unemployedresidentswerehired to clear the dam catchmentareaof exotic (invasive)
vegetation.Thecatchmentwas 70-100percentinfestedwith theexotics,includingJackson,Hakea,
Blue gum,BlackWattle, ClusterPine,RooikransandMyrtle.

Schoolwater audits
Thismeasurepiggybackedthenationalwaterconservationcampaign’seducationalarmto involve
pupilsin conductingwaterauditsof theirschoolsandhomes.Theaudithelpeddeterminehowmuch
wateris beingused,wherethewateris usedandtheimplementationofwatersavingsideas.

Water lossmanagement
This is amulti-prongedmethodincluding the meteringof all water(evenso far as hydrantsand
standpipesin undevelopedhousingareas).Masterwatermetersare installedateachofthesupply
reservoirs.Monthlywaterbalancesandauditforeachservicezoneis conductedto identify thearea
with the highestUfW. Other measuresincludecheckingfor minimumnight flows, meterunder-
registration,unmeteredconnectionsandfor recordingpipeburstsandscouring.

Water-wisegardening
Thegardenwasatargetforwaterconservationsinceit consumes26percentofall watersupplied.The
public educationcampaignincludedmailingout abrochureon water-wisegardeningto consumers,
andalow-wateruseplantcompetitionfor local nurseries.Therewerealsotwo low-waterusedemon-
strationgardens(showinglow wateruseandhighwateruseplantsforcomparativepurposes).

Securitymetersandpre-paid meters
This pilot project entailedtheinstallationof pre-paymentmetersin somehomes.This gavethe
customertheopportunityto not only pre-payfor waterbutto pre-payfor othermunicipalservices
aswell. Themeteris alsofitted with apanicbuttonforvariousproblemsthatthecustomermayface
suchas abreak-inor fire.

GreaterHermanus’32 percentreductionin waterusehasenormousimplications.For example,
weregreaterCapeTownto achievethis (andthereisno reasonwhy it shouldnot do so), it would
save80,000million cubicmetresofwaterayear.Thiswouldenableit topostponethebuildingofits
nextdamby sevenyears,savingR780million in interest.SuchwatersavingsforGautengwouldrun
intobillions ofRand.SouthAfrica’sMinisterofWaterAffairs andForestry,Prof KaderAsmal,has
calledthisprogramme,“—potentiallythemostimportantwatermanagementinitiative everunder-
takenin SouthAfrica”.9

Water managementin Windhoek
The tablebelowprovidesstartlingdatathattotalwaterdemandhasactuallystartedto decreaseas a
resultofWindhoek’swatersconservationefforts.This is notonly uncommonin theSADCregion,
but in theworld aswell.

Windhoek’s water demandpattern (m3lyr)
.,~~

~=~1995

~~~ü1atioñ

181,696

~~l4en~iaJ

10,057,093

Industrial

1,537,389

Commercial

4,419,996

Total use

16,014,478

Production

17,913,286

191,508 7,828,783 1,413,571 4,094,164 13,336,518 15,172,375
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The 1995 waterdemandperpersonof 241.5litres perdayandof 196 litres perdayin 1996 shows
whatis possiblewhenwaterconservationis givenfull support.’°TheUfW for 1995 of 10.6percent
and12.1 percentfor 1996 is alsorelatively verylow comparedto otherdevelopingcountries.This
successis evenmoreoutstandingin light of thepopulationgrowthrateof 5.1 percentannually.

ThereisareasonbehindWindhoek’ssuccessin waterconservation.In thenext10-15years,Windhoek
will probably needto tap its nearestperennialwatersource,the OkavangoRiver: about800 km
away.” Reportsvarywidely andhavestatedthat if the supply/demandsituationin Windhoekdid
not change,the citywould run short ofwateranytime between1998 and2009.12‘13

Water conservation
Windhoek~salreadyactingtomitigatethepotentialwatershortageproblemwith theimplementation
ofwaterconservationprinciples.An integratedpolicy on WaterDemandManagementwasapproved
by the city council in 1994.The daily percapitaresidential(only) demandwas reducedfrom 210
litres in 1991 to 124 litres in 1996. -

Windhoek’sconservationefforts datebackto theearly 1 950swhenit plannedthe constructionofa
4,500m3/dphysico-chemicalwastewaterreclamationplant,whichwas commissionedin 1969.By
the endof 1999,Windhoekwouldbe ableto reuseall its wastewaterto waterparks,sportsfields or
cemetenesthrougha two-pipesystemandthereclamationto apotablestandard.Onthe domestic
side,about13 percentofwastewateris treatedfor reuse.’4But, about60 percentofall waterusedin
up-marketWindhoekis for gardens.Its infiltration into lawnsandgardensmakesit unavailablefor
reuse.Waterfor gardeningrepresentsalargesectorfor savings.

An importantconservationprogrammeinvolvesappropriateandconjunctivetariffs. Whentanffsare
sufficiently high, theytendto keepexterior irrigation demandsreasonable.Watertariffs werere-
cently raisedby 30 percentandanywaterdemandexceeding60 m3/monthperhouseholdor enter-
pnsewas billed at 5.30ZARIm3. However,it hasbeenreportedthatthe steepincreasesin pnceof
waterhadlittle effect on waterdemandsduringthe 1991-92droughtbecauseresidentswantedto
maintaintheirgreengardens.’5 -

Windhoek’s increasingblock rate structure (effectiveJuly 1, 1997)

- - in(m~)per month
Tariff (N$/m3)

0-8 2.20
8-15 - 3.10
15-36 3.80
36-45 5.00 -~

45+ - 6.50
(When these figures were given, US$1 was about 5 N$)

The existingtariffs for businessesand industrieswith water meterslarger than 25 mm will be
amendedto N$4.00/m3.Industrialconsumerspaya wastewatertariff basedon percentage of their
waterdemandandpollution load.Also, thetariffs for standpipeswill beincreasedfrom N$l .85 to
N$2.00/m3(i.e. N$5.40/family/month).TheWaterDemandManagementprogrammeis fmancedby
a 0.5 percentlevy.

The city is alsotryingtoreduceUfW. Infrastructuremaintenance is expectedto improveaftercommer-
cialisationof thebulkwatersupplysectionofthe NamibianDepartmentofWaterAffaus(DWA).
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As of 1997thespecificwaterconservationactivitiesbeingimplementedinWindhoekinclude:
fl Wateraudits

~ Meterreplacements -

~ Meteringofall connections
~ Public awarenessandeducation -

~ Block ratetariffs
~ No irrigationofgardensbetween10:00 and16:00(mandatory)
~ Use of swimmingpoolscovers(mandatory)
~ Use of low-flush toilets(mandatoryforbuildingplansapprovedafterJanuary1997)
~ Use of low-rateshowerslessthan 10 litres/minute -

~ Reuseofpurifiedeffluentfor irrigation andreclamationto apotablestandard
~ Waterconservationguidelinesfor wetindustries =

~ Directrechargeofgroundwater
~ On-sitereuseof“gray water” (e.g.sink andbathwater)
fl Encouragementof efficientirrigationmeasuresby trainingofgardeners
~ Encouragement of mulchmg(soil conditioning)to reducegardenwateruse
~ Targetpercapitademandto 100 lcd anddemandgrowthto lessthanthreepercentin five years.

Future conservation
If plans for the extensionof the GoreangabWaterReclamationWorks go aheadanda stnctwater
policy on conservationis implemented,thenthe productionsourceswouldbeableto supplywater
until theyear2000/10(basedon a 95 percentreliability from the mainsupplysources).

Clearly, the target group to reducedemandis the residentialusers(including new consumers).
Wmdhoekshouldadddrought mitigationto its conservationprogrammeandupdatethe drought
managementplan.The recentlyachievedwaterdemandreductionscanbe continuedandperhaps
mandatedwithin thePolicy Issues”sectionoftheWindhoekwaterconservationplan Larger,short-
termreductions,between40-60peicentcan beachievedthroughthe implementationof adrought
managementprogramme. -
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INTRODUCTION -

T heWorldBankestimatesthat80percentoffutureeconomicgrowthin thedevelopingworldwill
occurm urbanareas’6.With the SouthernAfrican DevelopmentCommunity(SADC) region’s

urbanpopulationprojectedto growby sixpercentannually’7,watersuppliesareandwill continueto
beseverelystressedin theregion. Forexample,theannualurbanpopulationgrowthrateinMozam-
bique, Botswanaand Tanzamabetween1990-95was 7.77, 7.14 and6.51 percentrespectively’8.
This farexceedstheurbangrowthrateof4.4percentfor thewholeofAfrica. Assumingthepopula-
tiongrowthratemtheSADCregionremainedconstant,newwatersupplieswill notonly berequired
but demandwill alsohaveto be controlledto avertshortfalls.Relianceon the supplyside of the
equationisbecomingincreasinglymoreexpensive.Thecostto developanewwatersource(orwater
scheme)is often two to threetimesthe costofcurrentsources.

Figure I.1:Cost ofWater Supply (asat 1988prices)

The illustration on Costof WaterSupplyfrom the WorldBank Policy Paperon WaterResources
Managementrevealsthatrelianceonthesupplysideoftheequationis becomingmcreasinglymore
expensive.Learningfromthe sampleof municipalitiesfrom developingcountries,the costof the

C B
1.4
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Cost of
Next
Scheme 0.6
S/rn3

0.4

0.2

0.0

Cost of Current Scheme,S/rn3

A: Cost ratio Next to Current x 1; B: Cost ration Next to Current x 2; C: Cost Ratio Next to Current x 3.
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“next” watersource(or scheme)is often2 to 3 timesthecostof currentsources(or schemes).The
costandpnceof watersold will naturally escalate.This is as it shouldbe sincethe leastcostly
sourcesareusuallyexploitedfirst andhavebeenpaidfor with “old money”‘~

This studyfocuseson the demandsideof the watersupply/demandequation.That is, the water
conservation/demandmanagementpotentialfor theurbancentresin the SADC region.Itsobjective
is toprovideaninitial lookinto thepotentialofwaterconservationin theregion.

The study’smamobjectiveswere to:
• Determineurban(i.e. towns,andcities)waterdemandandusepatternsin the SADC region.
• Suggestwaysof urbanwaterconservation,andfactorsinfluencingtheirimplementation.
• Assessthepotentialfordroughtmanagementwith regardto urbanwaterconservationstrategies.

In prepanngthis study,officers in relevantwaterministries,municipalities,thedonorcommunity
andNGOs in 12 of the 14 SADCmemberstateswerecontacted(seeacknowledgements)to facili-
tatetheirinvolvementin datagathering.In additionpersonalcontactsweremadewith expertsin the
field andrelevantliteraturewhichincludedbothpublishedandunpublishedmaterialsuchasbooks,
manuscnpts,conferencepapers,articlesandjournalswereconsulted.

Fieldvisits werealsomadeto citiesin Mozambique,SouthAfrica andZimbabweto gatherrelevant
dataon urbanwaterdemandandsupply.

Two approacheswereemployedtoestimatewaterconservationpotential:the bottom-upapproach,
whichinvolved manycalculationsandestimates;andthe top-downapproach,which involvedthe
mandatingofrequiredwaterdemandreductions.

Themainwaterdemandcategoriesusedin thisstudyweredomestic,industrial, commercial,institu-
tional andotheruses.Theother-usescategoryin thiscase;includedwaterlosssuchasunaccounted
for water(UfW), utility usageandevaporationaswell astransmissionloses.

Thelargerconceptsofintegratedwaterresourcesmanagementandassociatedenvironmentalissues
are not discussedin detail. Similarly, high populationgrowth ratesand lack of attentionto the
balancebetweenenvironmentalrealities andthe necessityfor agriculturaldevelopmentarenot
discussedbutare factorsaffectingurbanwaterscarcity.Without appropnateattentionto deforesta-
tion,desertification,soil erosion,overpopulation,overgrazingandpoorplanningandmanagement
ofboththeagriculturalandurbansectors,therewill beevenlesswateravailablein thewatersheds
servmgconsumers.Theseissuesandthe solutions,howeverimportant,do not form part of this
report.
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CHAPTER 1

Urban Water Demand
in the SADC Region

Water demandand usecategories

Demandforecastingis acritical elementduring projectpreparationas it determinesthe timing,
the size, the phasing,andthe cost of a water supplyproject, as well as the financial and

economicbenefits.2° - -
Themostimportantelementin determiningwaterconservationpotentialis thecollectionofaccurate
waterconsumptiondata Poorknowledgeofwaterconsumptionhasled to inaccuratewaterdemand
projections,usuallyoverestimated,and too costly infrastructureinvestments wheremuchof the
capacityremainsunusedfor anumberof years.

Two majorprojects,the 1971 SecondBogotaWater Supplyproject in Colombiaandthe 1978
GreaterSao Paulo SewageCollection andTreatmentprojectin Brazil’21, provideexamplesof
issuesthatcould arisedueto inaccuratewaterdemandprojections.

In Bogota,population,numberof connections,andper capitademandprojection levelswere all
overestimated,resultingin thevolume of actualdemandfalling well belowinstalledcapacity.The
watercompanywasplacedin seriousfinancial difficulties. -

In SaoPaulo,technologicalchangesandpricefluctuationsreflectedby demandforwaterwerenot
takeninto consideration.Onemajordeficiencyduring thepreparationof theSaoPauloprojectwas
to assumethatindustneswouldalwayschooseto dischargetheir effluent into the municipal waste
treatmentplant, regardlessof price charged.The industriesresortedto water conservationand
discharge reductions,after the establishmentof industrialeffluent dischargefeesas would have
beenexpected Theresult, as in Bogota,was an oversizedsystemthat hasbeenfunctioningwell
below its capacityfor manyyears.22 -‘

Determinationof urbanwaterconservationpotentialrequiresknowledgeofthewaterbudget:how
muchwateris, andwill beusedin differentusecategories.Urbanwaterdemandandusecategones
usuallyconsidered,arepresentedin Box 1.1.

Usually, commercialcategoriesarecombinedwith institutionaldueto similantiesin their water
demandandusepatterns.Waterdemandis, therefore,assessedon anannualbasis,accordingto the
statedgroups.Knowledgeaboutthesecategorieshelpsin calculatingsavingsor effectivelytargeting
conservationprogrammes.Whereapplicable,data on peakperiod consumptionare obtainedto
facilitateaccurateplanning.Suchdatahelpin estimatingstorageandpumpingcapacitiesneededto
satisfyconsumerrequirements,particularlyduringpeakdemandpenods.

During dry periods,waterdemandstendto increaseandsuch variationsneedto beproperly ac-
countedfor dunngplanningstages.Therefore,oneof the reasonswhydetailedwaterconsumption
dataare importantis thatsuchknowledgehelpsthewaterplannertargetkey areaswhentrying to
reducewaterdemand
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Box 1.1: Urbanwaterdemandandusecategories

Domestic/residentiaL normally singleandmultiple family (flat andapartment)consumers

Commercial: store owners, restaurants,andhotel consumers.
Institutional: governmentandpublic facilitiesconsumerssuch as hospitals,office build-

ings, retirementhomes,churches,and parks.
Industrial waterusersincluding bottlers,relmenes,tanneries,abattoirs,foundries,soap

manufacturersand textile manufacturers,
Other demand: demandandusepatternsfalling outsidethosespecifiedabove -

Theidealsituationisto havereadilyavailable,all thedatafor waterconsumptionanduse.Suchdata
are,however,in mostcases(including the scenariopresenteddunngthis study),hardto acquire.
This implies thatanumberof estimationshaveto bemade.

Calculation of water demand
Specificwaterdemanddatacanbeobtainedthroughbottomup calculations;that is, throughtheuse
of waterandwastewatermeterreadings,unit data,field analysisor any otheracceptablemeans.
Unit calculationsrequire datasuchas demandper personandthe total populationserved.Field
analysisrequiresapproachessuchasthe‘bucketandstopwatch’ flow tests,micro-metenngor other
methodsto testdemandassumptionsin the field.

To estimatedomesticor residentialwaterdemand,someimportantfactorsincludeY~family sizeand
mcome,ownershipandageofthehouse;physicalfactorssuchastemperatureandprecipitation;and
waterconservationapproachessuchas waterpriceandconservationprogrammesinplace.Family
size andtemperatureusuallylead to anmcreasein waterdemand,while ownershipandageof the
house,precipitation,increasedwaterpriceandconservationprogrammesin placeall lead to a de-
creasemwaterdemand.
For a reasonablyaccuratebottom-upcomputationof waterdemand,the minimum unit demand

variablesshownin Table 1.1 shouldbe considered.24

Table 1.1: Unit water demandcategories

Category Current/Future Units Unit Water Demand

Domestic!
Residential

Smglefamily units
Single family householdsize
Single family lawn size
Multiple family units
Multiple family householdsize
Multiple family lawn size

Smgle family internalper capitawateruse
Typical externalwaterper squaremetre
Multiple family internalper capitawater use

Typical externalwater per squaremetre

Commercial Type of commercialestablishments
Building areaof establishments
Landscapedareaestablishments

Typical internalwater use per squaremetre
Typicalexternalwateruse per squaremetre

Industrial

Other

Type of industnalestablishments
Units of production (e.g., tones of steel)

Kilometresof pipe!canal
Pipe!canaldimensions

,

Typical wateruseper unit of production

Typical leakageratepertype, diameter
andageofpipeline!canal
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CHAPTER 2

Methods to Estimate Water
Conservation Potential

Duetorising populationandindustnaldevelopment,waterdemandin the SADCregionis equally
boundto increase.Effective waterconservationanddroughtmanagementprovidesopportunities

towardsmeetmgpresentandflitiire waterdemandsin the region.However,this might be hardto
determinebecausewaterconservationis still ayoungsciencein theSADC. Plannerswill wantto see
whathasbeendoneelsewhereandadjustthosescenariosto the localconditions.

Therearetwo generalmethodsusedforcalculatingor describingthesavingspotentialfrom conser-
vationappliedin thesouthernAfrica region.Thesearethebottom-upandthetop-downapproaches.

The Bottom-up approach -

The first andmostcommonmethodis thebottom-upwaterconservationapproach,which canbe
calculatedasfollows:

Sw = (EUD-CUD)xFUxDUSxDUxAMxIMxFM -

Where: Sw = Watersavings;
EUD = Existing(pre-conservation)unitdemand;
CUD = Conservationunit demand;
FU = -Frequencyof useofwater-usingdeviceor equipment;
DUS = Dwellingunit size;
DU = Dwellingunits;
AM = -Applicablemarket;
TM = -Initial marketpenetration;
FM = -Futureor final marketpenetration.

The future or final marketpenetrationrefersto thepercentageof the populationremainingto be
impactedby the conservationmethod.The productof AM, IM and FM is the sustainableor
resultantmarketpenetration.The reducedvalueofthe product (AM x IM x FM) indicatesthata
measuremaynot pertainto all consumers(AM), the waterutility mayonly be able to attracta
percentageof theapplicableconsumers(TM) andthe conservationmeasure’ssavingsmaynot last
indefmitely(FM).

Theproblemwith the bottom-upapproachis thatthis level of detail (the componentsof theequa-
tion) is difficult to determineandmustbe estimated.Another considerationis thereliability of the
elementsm thecalculation,giventheuncertaintiesofthe future.After theestimatesaresuggested,
theyshouldbecheckedfor realism.In realsituations,thecalculateddemandreductionsdon’toccur
automaticallyandtendto deterioratewith timeduetopoormaintenanceor evenremovalofwater-
savingdevices.Thisuncertaintyis no differentfrom thatfacedwhencalculatingthebenefitson the
supplyside(suchas adam).Constructionandfilling taketimeandthen,with yearsofsiltation, the
basinlosessomeof its onginalcapacity.
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Figure2.1: Impacts ofConservation

Key to Figure 2.1

1: Normalyearsupply.
2: Normalyeardemand,whichincreaseswithpopulationincrease. -

3: The yearwhennormalsupplymeetsnormaldemand.
4: The yearwhendroughtyearsupply meetsnormal demandand thus whenconstruction

shouldtake placeto assureftiture supplymeetsdemand.
5: Requireddemandadjustmentin year2 to averta droughtyearsupplyshortfall.
6: Yearwhenconstructioncan be delayeddueto demandadjustments(No.5).
7: Droughtyearsupply. -

8: Augmentedsupply.
9: Requireddroughtmanagementdemandadjustmentto staveoff asupply/demandshortfall

in year 3.
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Box 2.1Simplified ProceduresIn UsingtheBottom-up approach: SampleCalculation

This is just onemeasurefor onecustomercategoryfor onetype of waterdemandsituation.The
waterconservationplannerwould typically conductthisanalysisfor the domestic(singleandmulti-
ple family consumers),industnal,commercial,andinstitutionalandotherwaterusers.This would
includepresentandfuture users,and for normalanddroughtperiods.This further increasesthe
impactof the uncertainties.With theseuncertainties,it is no wonderengineersandplannersare
reluctantto considerorcalculatewaterconservationwhendeterminingwaterdemandsusedto size
future capital facilities. The difficulties facedby the bottomup approachdemonstratewhy it is
uncommonto considerwaterconservationwhencalculatingdemandamongtheprofessionalcom-
munity of waterengineers and planners.Conservation,however,hasbeenproven to work cost-
effectively, as it substantiallyreducesdemand.To get over this obstacle,if insistingon usingthe
bottomup approach,requiresthatoneconductsmall-scalepilot projectsto collectaccurateandup-
to-datedatawithouthaving to investlargesumsofmoney.

The Top-down approach
Another method,consideredto be morereliablein estimatingconservationpotential,is the Top-
down approach.It stateswhat the demandreductionmustbe, for example,40 percent.This has
commonlybeenusedin droughtsituatiousbecausethe local waterutility knowsthe volumeof its
availablewatersupply.It therefore,can easilystatewhatdemandcurtailmentis necessarysoasnot
to run out ofwater.

Assumethat it is desiredto calculatethesavingsfrom replacingtoilets inhomesof largeurban
cities(usingdatafromnormalrainfall periods).Thecalculationthereforefollows:

(15 lpf - 6 lpf) x (3 flushesper personlday)x (365 days/yr)x (5 persons/home)x (20,000
existmghomes)x (0.8 applicability toexistinghomes)x (0.2existingmarketpenetration)x (0.8
longtermmarketpenetration)= 126million litres savedperyearfor this onemeasurefor this
-onecustomerclassificationandfor thisonehydrologicalsituation.In this case,

Perhapsthe 126 million litres savedis enoughto forgo awatersupplyproject.But whatthen if
thetraditionalsupplyprojectis notconstructedandthisconservationsavingof 126million IJyr is
notrealised?Theresultswouldbesevereif not catastrophic.Bottomup calculationsrequirethat
uncertaintiesberemovedwhich includebut arenot limitedto:

(1) Determiningthe realinitial flush volume;How muchhavethe existingtoiletsbeenmodi-
fied? -

(2) Whatis thenewflushvolume?Will it increasewith possiblefuturemodifications?
(3) How manytimesdoesapersonflush perthy?Will this changewith lower flush ratesand

increasedblockages?
(4) How manypersonsarein atypical (existing)home?
(5) How manyhomesare there?What is their occupancyrate?
(6) V/hat is the applicablemarket?
(7) How manypeoplewill initially changeout theirtoilet or toilet flushmechamsm?Thereis

very little dataon this for theSADCregionso rough,extrapolationswill havetobemade
from otherareas.How doesthe marketpenetrationchangein a droughtyearas opposed
to ayearwith normalor aboveaveragerainfall?

(8) What is the long-termsustainabilityof this measure?Will the newtoilet be replacedor
modified?

NB: lpf standsfor litresperflush.

Urban WaterDemandManagementin SouthernAfrica



Figure 2.2:Water supply and demand curve

YEAR

Key to Figure2.2

D. SupplyandDemandVolume D~: ConservationDemand
DN~ NormalDemand SD: Drought-yearSupply SN: Normal-yearSupply
abcd: ExpectedmaximumSavingsfrom awell executeddroughtmanagementprogrammethat

is 40 percentof normaldemandbut can be sustainedfor only oneyear.

Notes:

The figure illustratesthe delayin constructingnewadditionalsupplyreservoirs(dams,lakesetc)
if wateris conserved.

WhenOnginalsupplyequalsdemand,(shownbypointx in thegraph)newreservoirshaveto be
constructedsincedemandwill always increasewith time, due to factorssuch as increasem
populationandindustrialisation.Thewider theanglebetween“normal demand”andconserva-
tion demand,themoreeffectiveconservationis, andhence,thelatertheneedto constructplants
to sustainincreaseddemand.

D
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Theutility informs its consumersaboutaspecific demandreductionrequiredto ensuretheavailable
supplylastsuntil the nextrains.Whateverit takes,this demandreductionis requiredandin most
casesachievedTo achievea fixed andabsolutereduction,thisapproachcanbeusedwhenstating
waterconservationpotentialaswell- An exampledemandreductionof say20 percentcouldbeset
asanobjective.Regardlessof all theuncertainties,acommitmentis neededby thewaterconsumers
to assurethe20 percentis achieved.If the 20 percentis not reached,additionalefforts wouldhave
to beappliedto achievethe 20 percentso as not to upsetthesupply/demandbalance.

In a developingcountrythis approachwill throw up ‘red flags’ since it intimatesmamtenance,
monitonngandadjustmentsto theconservationprogrammeto assurethatthepercentagesavingsdo
not becomesomethingless. -

Fortunately,SADCcountrieshaveshowngreatersuccessatdemandmodificationsthandeveloped
countries.This is borneout perhapsmoreby necessitythanplanning. For example,the consumers
in theCity ofBulawayo,inZimbabwe,realisedsavingsof 62 percentduringthe 1991-92drought

Nomethodis perfect,buttheTop-downapproachis actuallymorereliablebecauseit eliminatesall
the uncertaintiesdescribedin the Bottom-upapproach.Therefore,the formerhasgainedgreater
acceptanceby engineersandplanners.It shouldbeunderstoodthat mandateddemandreductions
arenormallyfar largerfor droughtmanagementthanwaterconservation.Thereasonfor thisis that
thoughtmanagementis for a shortperiod andconsumerscan usuallyacceptlargercutbacksfor a
shortperiod.Also thelevelof cooperationin thefaceof a severethreatis betterandunderstanding
by consumersincreasesduringadrought.

Whatevercalculationmethodis used,implementationwill involve costsandwaterutilities in devel-
oping countrieswill struggleto operateandmaintaincashreservesto assistconsumerswithwater
conservation.Revenueswill atfirst decrease.The burdento recovercostswhenrevenuedecreases
dueto waterconservation,is passedthroughto the consumerswhich resultsin little incentivefor
theconsumerto savewater. Implementingconservationhowever,shouldnot beavoidedbecauseof
the significant long-termcostdifferencebetweenreducingdemandand increasingsupply. In a
global climateof decreasedbudgetsanddonorfunding, it is easierandless expensiveto modifly
waterdemandthanto augmentsupply.
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Box 2.2: Detailed Proceduresin UsingtheTop-Down Approach

Step 1: Required reduction in demand

Establishan initial figure of howmuchdemandis to bereduced.This is usuallydependent
upon theexisting(andexpected)supply/demandsituationboth during droughtandnormal
periods This initial demandreductionis only an estimatedependentupon a cost/benefit
analysis.For example,it is unlikely thatan 80 percentdemandreductionwouldprove to be
cost-effective. A graphicalexplanationof how this is determinedis shown in Figure2.2
whichillustratesthat:

• The expectedmaximumsavings(abcd)from awell-executeddroughtmanagementpro-
grammeis 40 percentofnormaldemand,but canbe sustainedfor only oneyear.This is
becauseintensesavingslike 40 percentaredifficult for cousumersto maintainbeyond
short-termemergenciessuchas athought.

• Drought-yearsupplymeetsdemandtwo yearsfrom “NOW”. Eitheranmcreasem sup-
ply would be requiredor effective drought mitigation and associateddemand(abcd)
realised.

• Normal-yearsupplymeetsdemandsix yearsfrom “NOW”. If no thoughtmanagement
planswereinplace,thensupplyaugmentationwouldbeobligatory.

• Drought-yearsupplymeetsconservationdemandfour yearsfrom “NOW”. This effec-
tively postponestheneedfor anmcreasein supplyor anythoughtmitigationmeasures.

• Normal-yearsupplymeetsconservationdemand12 in yearsfrom “NOW”. If no thought
managementplanswerein placethensupplyaugmentationcouldbedelayedby six years.

• The combinationof a droughtmanagementplanandwaterconservationhaspostponed
thenewsupplysourceby six years.

Step2: Cost/benefitanalysis

Thesecondstepinvolvesestimatingthe costof the long-termdemandmodification(for the
samereasonthat engineersandplannersestimatethe costof damsandotherinfrastructure
improvements).Thecostoflong-termdemandmodificationhelpsdetermineits viability and
acceptanceandis requiredfor normalbudgeting.Themethodofestimatingthecostofwater
conservationincludesone elementof the calculationsusedin the Bottom-upapproach.It
addsthe necessarydollarsto pay for the measuresneededto changedemand.Thesecan
include rebatesor incentivesto the customerto reducewater consumption,improve on
inefficient plumbing fixtures, costs of water, electricity or sewage.Cost/Benefitanalysis
requirescalculationsforbenefitsaccruedfrom reducedwater,electricityusageandreduced
effluentdischargefees.

Step 3: Selectionofdemandmodificationlsupply augmentation

Havingperformedthe cost/benefitcalculation,onewill haveanideaofhowmuchthe water
conservationwill cost; say$0.20/mi saved(Namibia’s 1992 EmergencyDrought Relief
Programmecost50ZAR/mi). Thiswouldbecomparedtoothersupplyaugmentationschemes.
Moststudieshaveshownthatthiswouldcostlessthansupplyaugmentationschemes.While
the demandreductionmust still be consideredfixed (using the top-down approach),the
actual(calculated)costof watermustbequalified.
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CHAPTER 3

Water Conservation Methods
• — -.,———.~- ~

I n order to achievea certainlevel of watersavings,it is importantto determine,first of all, what
conservationmethodsare mostpracticalfor achievingthe desiredsavings.Therearenumerous

waysthat canbeusedto reducewaterdemandin the SADC region.Someof themethodsusedin
reducingwaterdemandcan be importedfrom practicalexperiencesin otherparts of the world.
However,themosteffectivemethodis the onethatapplies thebestm each individual casein this
region andis easilyadaptableandaccepted.

While therearemanyconservationmethodsavailable,astrategythatneedsmentioningisthe ‘80/20
pnnciple’.Thepnnciplestatesthatefforts shouldbeappliedfor 20 percentofthepossibleconserva-
tion methodsto obtain80 percentoflhe results.Five main methodsaresuggestedfor achieving
savingsin theSADCregion:

~ Reducedunaccounted-forwater
~ Reducedindustrialdemand.
~ Reduceddomesticdemand.
~ Reducedcommerciallinstitutionaldemand.
fl Reduceddrought-perioddemand.

Reducedunauthorised unaccounted-forwater method
Unauthorisedunaccounted-forwater(UIW) is asenoirsproblemfacingurbanwatersystems.Sam-
ples of water lossesfrom Mauritius25,Ghana26,Ethiopia27, Sudan28,Egyjt29 andTrinidadand
Tobago3°showlosesrangingbetween25-57percent.Observationsin the 1980sfrom four citiesin
the SADC regionandthreefrom outsidethe African continent,indicatethat UfW has tendedto
worsennot improve3!:

Water lossesthrough leakagesin the distribution systemsare one of the majorproblemsfaced by water
supply institutions in the SADCmeglon
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Table 3.1: Unaccounted-for Water in selectedcities as a percentageof total supply3’

Location 1980 1984

Pretoria,SouthAfrica 10.5 21.8
Johannesburg,SouthAfrica 10.0 12.8
Cape Town, SouthAfrica 11.9 8.3
Bulawayo,Zimbabwe 13.5 NA
Montevideo,Uruguay 40.0 32.2
Oslo,Norway 38.1 46.8
Paris,France 20.6 19.2

The methodof reducingunauthorisedunaccounted-forwater involvesspecificmeasures.These
includeleakdetectionandrepair,blockratebilling andreductionofwatertheft.Forexample,some
utilitiesmayownandoperatesonicleakdetectionequipmentandrepairtheirownleaks.Othersmay
wantto reduceUfW throughsub-contractingor giving concessionsfor servicessuchasleakdetec-
tion ormeteringandtariffsetting.In Argentina,for example,in 1993 BuenosAires gaveaconces-
sionto LyonnaisedesEauxto handlevariousaspectsoftheir operations.After two years,supply
increasedby 28 percent,andtherewereno morewatershortages;billing amountsincreasedby 50
percentafterthreeyearsto reachapaymentratio of95 percentevenwith 27 percentratediscounts
for consumers33.A comprehensiveconservationmethodto reduceUfW is giveninTable 3.2.

Table3.2: Areas to be addressedby the UfW reduction method34

Area Issues Actions

CommercialSystems Inefficientbilling system
Poorconnectionor/and
disconnectionprocedures
High levelofaccountsreceivable
Low incomeconsumersnotbilled
Illegal/unregisteredconnections
Waterpricingpolicies

Databaseofusers

Design/implementationofbetter
commercialsystems
Improvedusers!demanddata
Disconnectpolicies
Controlof highvolumeusers

Metering Unmeteredconnections
Faultymeters
Underregistrationofmeters
Lackofconfidenceon billmgs/
numberof consumers

Meterinstallation
MeterreplacementJrepair
Bulk metering

Leakage Leakageinreservoirs& mains
Poorqualitypipe& installation
Lackofinformationonpipe
network
Lackofmaintenance

—-

Systematicmaintenance,detection,
monitoring& maintenanceofoldpipes
Informationprogramstopublic& other
Standardisationofinstallation,
material& control
Pipedatabase
Replacementconnectionpolicy
Adequatepressureregulation

OperationalControl Deficientoperationalcontrol Monitoringindicators
Waterdistributionsystemautomation
Designingoperationscontrolunits
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Leak detection measure
Oldreticulationsystems,unsuitablepressure,inadequateoperationandmaintenancebudgets,lack
of resolveandmotivationand lackof detectionequipmentleadto frequentandcostly leaks.It is
estimatedthatworldwidedistnbutionsystemefficiencyrangesfrom only40-60percent35,implying
thatup to amaximumof60 percentsavingscouldbeachieved.UsingLagosin Nigeriaas a specific
example,thelossesfrom the systemwereabout50 percentof thetotal amountofwatersupplied36

A studyconductedfor 19 locationsaroundJohannesburg,SouthAfrica37 illustrateslargelosses
typicalof someof the SADC cities.This is presentedin Table 3.3

Table3.3: Leakageamounts from Johannesburg’s suburbs38

Loss description Loss amount Of what amount

Absolute
Relative
Specific

29.5 %
41.9 %

0.7 m3/hr

Total supply
Consumerdemand
PerKm of reticulation
system

Johannesburg’ssuburbsaccountfor 81 percentof leaks,whichare from 2 to over 10 cubicmetres
perhour.Theseare foundpredominantlyin thewatermainsand,to alesserextent,in the serviceor
houseconnections.A summaryof the lossesfrom this studyis presentedin Table 3.4.

Table3.4: Analysisof leak flow rates

Leak Rate <1 1-2 2-5 5-10 >10 Total

Losses(m3/hr)
Percentage

No. of Leaks
Percentage

18.3
6.7

38.0
35.5

33.8
12.3

26.0
24.3

97.2
35.5

32.0
29.9

48.9
17.8

8.0
7 5

76.0
27.7

3.0
2.8

274.2
100.0

107.0
l00~0

LeakLocation Mains
Service
Valves
Hydrants

5.0
9.0

140
10.0

5.0
9.0

11.0
1.0

14.0
13.0
3.0
2.0

7.0
1.0
NA
NA

3.0
NA
NA
NA

34.0
32.0
28.0
13M

Any utility managerwould be concernedwith a leakageand a revenueloss of morethan 29.5
percent(referto Table 3.3).This problemis typical, if not understated,by the Johannesburgexam-
ple. Using the 80/20 pnncipleof applying20 percentof the effort to achieve80 percentof the
results,somewaterengineershavedeterminedthatanacceptablelossof supply from systemleak-
ageis 8-10percent(0.025-0.20m3/hr/km).39’4°This low rateof leakageis almostneverreachedin
the SADC region.Thereis, therefore,significantroom for improvementin mostreticulationsys-
temsin the SADC.

Leakdetectionandrepaircan, apartfrom the local watersupplies,be accomplishedby a private
contractor,or throughmanagementcontractschemesthatbridgethe first two approaches(public or
private).This measureshouldXarget the larger, more cost-effectiveleaks in raw waterdelivery
systems,watermainsandpublic standpipes.It will alsotargetleakson theconsumers’side.
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Thereis hopefor leakdetectionandrepairfor municipalitiesm developingcountries.For example,
in Conakry,Guinea,50 percentof the waterpumpedin 1988wasUIW andonly 10 percentof the
bills werecollected.Todayonly 25 percentofthewateris lostand85 percentofbills arepaid.4’ The
UfW m Jamaicawas estimatedto be 73 percent.42In the first yearalone,theUfW wasreducedto
65 percent.This was accomplishedwith 100 percentmeteringof commercialconsumers(anda
smallerpercentageof domesticconsumers),purchaseof leak detectionequipment,training and
monitoring.In Cotêd’Ivoire the SODECCIhasachieved95percentbill collectionandanUfW rate
ofbetween12to 15 percent.43Canallining is anothersolutionsinceit reducesseepagelosses.In dry
climateslining can reducelossesby 5 to 10 percentsinceseepageandevaporationlossescan be
about30 to 50 percent.

Block rate bffling measure
Achievablesavingsfor thismeasureare20 to40 percentoftotalwaterproducedIn theearly 1 980s,
ananalysisof the tariff policiesof3l African countriesshowedthat28 of them(90 percent)hada
one-tariffpolicy for urbanandruralareas.For theurbanareas,only 18 percentofthe countrieshad
policiesaimedatfull-costrecovery,75 percenthadtariffspartiallycoveringcostsandsevenpercent
did not imposeanytariffs at all. Absenceof cost-recoverymeasuresmeantthat82 percentof the
countries’urbanwatersystemsrelied on the centralgovernmentto subsidisetheir operationand
maintenancecosts~.Oftenthe poordo not benefitfrom systemswith low tariffs; theywill lack
waterconnectionsandmaybe forced to buywaterfrom vendorsatprices 10 timeshigherperunit
thanthosepaidby userswith connections.

Full-costpricing and100percentmeteringareabsolutelyessentialto goodmanagementandwater
conservationfor municipalitiesin SADC. Thisentails thepurchaseandrepairof metersfor large
industrialandinstitutionalconsumers,bulk metenng(whenindividual meteringis not feasible)of
urbanandperi-urbanzonesor individual meteringofsingleandmultiple family residences.In some
cases,forexamplein Côted’Ivoire45, mixedpaymentsystemsarebeingtried wherethestateutility
companyis sellingwaterto about40 percentoftheresidentsof aparticulartown. Theremaining60
percentbuywaterfrom standpipesrun by committeesthat in turnbuy waterfrom thestate utility
company.This measurealso involveschangingthe waterratestructureso thatunit costsmcrease
withgreaterwateruse(increasingblockratestructure)andtheremayalsobeapunitivetariff for the
big waterwasters.

Waterratemodificationsneedto beaddressedcarefullyastheyareoftenpolitically sensitiveto enact
andeconomicallydifficult for thepoorerwaterusers.Finally,explicit billing for wastewatertreat-
mentcostsbasedon volumeof effluentandsewagestrengthis alsoessential.Waterratesshouldbe
calculatedso thattheuserfully paysfor the level of serviceprovided.This wouldmean,for exam-
ple, thatanindustrialconsumerusingmorewaterwouldpayahigh amount.A low-incomeconsum-
erwith expectationsof anintermittentwatersupplyof low volumewould paylittle. Whensucha
structureis designedandimplemented,theninvariablyhigherandmorereliablevolumesprovided
would haveto costmore. The impact on demandis calledprice elasticity. Thereis an inverse
relationshipbetweenthe costandthe demand.The higherthe costthe lower is the consumption.

Previousstudiesshowthatresidentialor domesticpriceelasticity’srangefrom -0.11 to 0.7 with an
averagevalueof -0.45.Thatis a 10 percentincreasein waterpricewill beaccompamedby a 4.5

percentreductionin (residential)demand.~The elasticityfor industrialdemandis purportedto be
between0.43 and-1.32with an averagevalueof -0.77.For commercialdemandthe elasticity is
between-0.17and-1.33 andfor motelsand hotels, specificallyit averages-0.24. The following
tablesprovidepriceelasticitystudies/resultsfrom otherregionsof theworld.
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Table 3.5:Price Elasticity for Industrial Water UserGroupsiZ

Jnvestigator Price Elasticity Comment

Williams & Suh(1986) -0.721,-0.43, -0.72to 0.98 For averageprice,marginalpriceand
bill price,USA

Ziegler(1984) -0.98 For averageprice in paperand
chemicalplants,USA

Leoneeta! (1974) -0.96, -0.77,-0.88 Forchemical,petroleumandsteel
industriesrespectively,~

Rees(1969) -0.958 For chemicalindustries,ij

Ridge(1972) -0.30and-0.60 For brewingandfluid milk industries,
USA -

Gupta& Goldar(1991) -1.32 For cotton,textile,paper,dairy,ball
bearinganddistillenes,India

Metaplanners(1992) -0.45 ForsteelandrelatedindustriesIndia

Table 3.Sa: Elasticity - effluent in food processingindustries48

~IncreaseIn Reduction in Water Use,%
—-—----.———~——-.---——--..-~- -—..-—..-———

Reduction in BOD, %
-.—------——-—“~----————.-—~—-~

0.51BOD surcharges 0 44

Water& Normal 0.63 0.75
—SewerCharges
MeteringandhigherpricesinSaoPaulo,Brazil hadthefollowing effectsonthreesampleindustrial

consumers.

Table 3.5b: Sao Paulo, Brazil: Industrial demand reductions49

~Classffication Effluent Reduction, %

Pharmaceutical
FoodProcessing
Dairy

49
42
62

Correctpricing mechanismsaremadepossibleonly by fall meteringso thatcostsareassociated
with actualvolumeused.Previousstudiessuggestthatwatersavingsresultingfrom meteringalone
arein therangeof 13 to45 percent50 The effectof full meteringhasbeenillustratedby someAsian
cities.UnmeteredAsiancitieshavetotal demandlevelsrangingbetween600to 630 lcd, compared
to meteredcities with ademandrangingfrom 200 to 400 lcd. A similar patternexistsin Latin
Americancities.Forexample,in Argentinathenetdemandin virtually unmeteredcitiesis around
400lcdwhile demandin themeteredcity of Santiago,Chile is 240lcd.

Achievablesavingsfor this measureare 25 percentfor domesticconsumers,40 per-

~~~
99~if9r 1ndu$tria~consurnersandJOpercentfor commercial/institutionalconsumeis.
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Reduction of water theft measure
Reducingwatertheftis possiblebutdifficult to enforce.Industrial,commercialandresidentialwater
usersmightstealwater. Industnalandcommercialuserscan usuallybemadeto stopstealingwater
if found. Residentialconsumersare far moredifficult and can actuallybe dangerouswhen one
“cracksdown” suchtheft. Monitoring teams,public educationcampaignsandreportingby other
concernedconsumersandcitizenscanreducewatertheft

J Achievablesavingsfor this measurewouldbe about20 percentfor domesticconsumers,
five percentfor industrialconsumersand10percentfor commerciaLor institutionalcon-

- sumers. - - - - - -

Total achievablesavingsfor the method,from successfulimplementation,areestimatedtobe20 to
40 percentof total waterproduced.

Reducedindustrial demand method
Thismethodmcludesspecificmeasuressuchasreuse,legislation,assistanceandprocessmodifications.

Reusemeasure
Reuseor recyclingofwaterhasgreatpotentialin theincreasinglyindustrialiseddevelopingcountries
suchas in Mexicowhere,for example,80 percentof the dry seasonirrigationinMexico City now
comesfrom wastewaterreuse51.In Beijing, reuseof industrialwaterrosefrom 46 percentin 1978
to 72 percentin 1984while industrialoutputincreasedby 80 percent.Anotherexampleis thereuse
ofmunicipal effluentbyAguasIndustrialesdeVallejo in MexicoCity. It treatsmunicipalwastewater
to providesecondary-leveltreatedeffluentfor industrial firms for coolingandprocessingpurposes
andto thegovernmentagenciesfor irrigation andwashingpurposes.

Exceptfor food processing,about80 percentof waterusedby industriesis for coolingandclean-
ing52.Legislationprovidestheenablmglegalenvironmenttoassurethatfuture(andhopefullypresent)
industrialconsumersaremaximismgtheir reusepotential.The financial institutionscan consider
providingassistancewhetherin the form of loansor simplycontactsthat encouragethe industrial
clientsto implementmoneysavingreusemeasures.

Achievablesavings for this measurerangefrom 30 to 60 percentof interior industrial
a— usage,butvary greatlywith the typeof industrialconsumer.

Processmodifications measure
Processmodificationsincludeitemssuchasdryormechanicalconveyanceinsteadofwaterconvey-
ance.The solutionsare wide andvarieddependingon the particularindustry and equipmentor
processesbeingused.Oneprocessmodificationcommontoall industriesis simplerepairandmain-
tenanceof any water-usingprocessso that it is as efficientas possible.

~Achievab1esavingsfor thismeasureare 10-20percentofintenorindustrialwaterdemand.
=Totaiachieva~les~yiiigs,from successfulimplementationofthis method,areestimatedto
~be20-60 percentof interior industrialdemandfDr the largerurbanmunicipalthesof the
~ADCregion. .~ - - ----

Reduceddomesticdemand method
The methodincludesthe following measures:plumbing fixture requirements,repairandreplace-
ment,andefficient lawnandhomegardenirrigation. - — -~
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PlumbingFixture Requirements/Repairs/Replacementmeasure
In the growmgurbanenvironment,leakingplumbingandfixturesareasignificantcontnbutorto total
waterconsumptionincludingrecycledwaterusedfor industryor for irrigationof lawns.Forexam-
ple, an averageleaky faucetin an apartmentbuilding can wasteup to 630 litres perdaywhile a
leakingtoilet canwastebetween370-630litres perday. In the caseof aleakingpipe,a 1.5mm hole
canwastealmost1,500litres perdayundernormalpressure.

Legislationcanmandatethe type of low-waterusefixturesthat canbeplacedin all new construc-
tion. For existingfixtures, repairandreplacementprogrammescan be successfultools of water
conservation.Thismeasuretargetssinglefamily andmultiple family dwellings(e.g.,flats).A rough
calculationfor urbaninterior waterconservation(for reticulateddomesticconsumers)is shownin
Table 3 6. With avigorouscampaign,overallin-housewaterdemandcouldbereducedby as much
as 50percentthroughuseofsuitablewatersavingfixtures.53

Table 3.6: Estimate on domesticinterior water conservation(I/c/d)

Fixture Existing
Flows°’~

Conserving ~
flows

SavingPer
Person

Leaks

Toilet
Bath

Shower

BathSink

Miscellaneous

31.0

60.0
28.6

144.0

105.0

31.0

30.3

23.0

26.5
31.0

32.2

0.7

37.0

2.1

113.0

72.8

TOTALS 408.6 165.0 243.6

Note (a):
Leaks: Leakageestimatedisquite low becauseit is assumedthatold fixturesarereplacedwith

newlow-flow fixtures thatdo not leak.This is ameansofnotdoublecountingsavings.

Toilet - estimated4 flushesperpersonperdayx 15 1/flush
Bath - estimated2/7 bathsperpersonper dayx 100 llbath
Shower - estimated4.8 minutespershowerperpersonp/d x 30 11mm
Sink - estimate3.5 minutesperpersonperdayx 30 11mm

Note(b): The high conservingleakageaccountsfor the new toilet andreportedassociated
leaks.Valuestakenfrom WaterConservation,William 0. Maddaus.

~-S~vings for this measurewouldbe about60 percentofinterior domesticdemandwith frill
hr marketpenetration.Assumingonly a4Opercentsustainablemarketpenetration,theachiev-
~ be 25percentof interiordom~tic~e~p&~,

Lawn andhomegarden irrigation measure
Lawn andhomegardensconsumebetween30-50percentof all domesticwaterdemandin urban
areas.A measureis needed,therefore,that targetsall non-interiordomesticwaterdemand,andis
focusedon lawnandgardenirrigation.
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Themeasurerequiresauditsto find faultyor brokenoutdoortapsandirngationsystemsor devices.
It requireseducation,awarenessor evenlegislationto help reducethe amountof water used~as
opposedto waterrequired,for maintainingexteriorgrowth.

Efficiencylevelsfor sprayirrigation areabout30 percentcomparedtoplaceslike Israelwhereit’s

up to 80 percent,evenwhenevapotranspirationis as highas 60 percent.

Sfi~j~T6Fth1~me~s~iirecould be as high as 55percentofextefibr~

~r
~ç A~sumingonlya30~ercentsustainablemarketpenetration,the~i~levablesavthg~for

~tIifs methOdwOuld be 15 per~entof exteri& domesticwaterdemandor aboutfive
j~--pe~centof totaldomesticwaterdemand. - - -— — -

~ .Zr Ct t~~C ~ ~

Reducedcommercial/institutional demandmethod
This methodincludesmeasuressuchas, fixture repairsandreplacement,efficient irrigation and
cooling.

Plumbing, fixture repairs and replacementmeasure
Waterwastagein thecommercialandinstitutionalsectorscanbesignificantdueto old fixturesthat
leak andconsumewateror areover designed.Leakagescan alsobe commonin situationswhere
systemsoperatewhenbuildings are unattendedsuchas in faulty flush toilets.However, reducing
demandon freshwaterandonly usingit for humanconsumptioncan compensatefor this. Some
hotelsin Thailand,for example,reducedtheir freshwaterrequirementsby 45-50 percentby recy-
cling treatedwastewaterandusingit to cleanfloors, flush toilets,keepgrounds,andwatertrees.

~—Ac7hi&~ãblesavingsfor this nièasureare40 percdhtof inteii5iTc6ii~iercialIinsuitutional
_____ marVetpenetration.Thi~hi~hmarketpenetrationis
~-zea~Ona*fe if thereexistspriceTnceritivesto reducedeman&suchas throughincreasin& —

Use ofpurified waterfor lawn irrigation ~ Lawn irrigatton tn Hat-are.
thepurposeof conservation
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Efficient Cooling measure --

Coolingandenergygenerationin largeurbancentresin sub-SaharanAfrica can demandlargevol-
umesof water.The highdemandinstitutionsincludehospitals,governmentbuildings, diplomatic
missions,schools,and thermalpower stations. Savingsare realisedby increasedcirculationof
coolingwater,installationofenergymanagementsystemsandraisingthermostaticsettings,including
propermaintenance.

~AcJnevahle savingsfor this measure_arel~percentof interior commercial~~djnstitunoi~L
~demand. -

This measuretargetsall non-interiorcommerciallmstitutionaldemand,but is focusedatlawn and
gardenirngation. The measurerequiresauditsto find faulty or brokenoutdoorirngationsystems
anddevices.It alsorequireseducationor evenlegislationto reducethe amountofwaterused(as
opposedto required)formaintainingexteriorgrowth.

Savingsfor this measureshouldbe ashigh as 50 percentof exterior commercial!institutionalde-
mandwith full marketpenetration.Assumingonly a 50 percentsustainablemarketpenetrationthe
achievablesavingswouldbe25 percentofthe exteriorcommerciali’institutionaldemand.

Total Achievablesavingsfrom successfulimplementationofthis method,areestimatedtobe 10 to
40 percentof commercialinteriordemandand20 to 25 percentfor commercialexteriordemand.

Reduceddrought period demand method
The methodslistedastypicalwaterconservationmethodscouldbe usedto reducedemandduring
protracteddroughtpenods.It is alwayseasierto havewaterconservationmeasuresaccepted,fund-
edandimplementedduringadrought.However,immediateresponsesandsavingsarerequiredand
standardwater conservationmeasurestaketime to implementand achieveresults.Therefore,a
separatedemandmanagementstrategywith a focus on savingsandpublic educationshouldbe
preparedandused.54

Thesavingsthatcanbeachievedby a short-termdroughtmanagementprogrammeareabout
~ 65 percenthavebeenrealisedduri~gextremed~ught -

~I~atiQrisor ~ flo~,’e~erthaxirnumreductionsof say_upto 60 percent
~: ç~~e~ç£~fl~ 2Q~rcentfrom the industrialconsume~30 percentfrom

~ó~ial consuniers
4and maxinnim~ percentare reasonablein

~!EA~IDC,ThesearemaxIrna~~daphaseddroughtprogrammewould call for apercentageof
~ese1ev~fs.~pendingon theseverityof the drought. -~ -~ - -

Achievablesavingsfor municipalities in SADC
Table 3.7summariseswhatis achievablefor municipalitiesin theSADC region.This suggestionis
generalandindividual situationswill vary basedon presentandfuture demandpatterns,existing
conservationinitiatives andothervariables.However, it servesas a guideor startingpoint for
generalpotentialinwaterconservationwithin theregion.

Notethatthesavingsarenot necessarilycumulativeif oneimplementsall themethodssimultaneously
Thereasonis thatthe methodsactuallyoverlap.
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Table3.7: Expectedwater conservationmethodssavings

-Conservation Measures Domestic Industrial Commercial!
Institutitonal

Other

ReduceUnauthorised UfW
LeakDetection/Repair
IncreasingBlock RateMetering
Reductionin WaterTheft

NA
25%
20%

NA
40%
5%

NA
30%
10%

20-40%
20-40%

ReduceIndustrial Demand
ReuseLegislation/Assistance
ProcessModifications

NA
NA

20-60%(int)
3 0-60%(int)
10-20%(int)

NA
NA

NA
NA

ReduceDomesticDemand 20-25%(int)

FixtureRepair& Replacement
EfficientIrrigation

lO-20%(ext)
25% (int)
15%(ext)

NA
NA

NA
NA

NA
NA

ReduceCommercial and
InstitutionalDemand
FixtureRepair& Replacement
Cooling Efficiencies
EfficientIrrigation

NA
NA
NA

NA
NA
NA

10-40%(int)
20-25%(ext)
40%(int)
10%(int)
25% (ext)

NA
NA
NA

ReduceDrought Period
Demand 60% 20% 30% 30%

Note:mt standsfor interior
ext standsfor exterior

For example,stiff tariffs might result in 40 percentindustrialsavmgs.The implementationof a
concurrentindustrialreusemeasurethatwould, on its own,save30 percentwouldnot meanthat
total industrialsavingsare70 percent(40+ 30). The combinedsavingswouldbe afraction of the
two.

It is importantto notethat theTop downapproachcalls for fixed reductionsandnot estimates.So,if
the actualsavingsfrom theabovemeasuresaremoreor less,thensmalladjustmentscanbemade.
While thisreportdoesnot discusssavingsfrom reducedeffluent dischargesandenergyuse,those
usingthedatashouldnot neglecttheseimportantfinancial andenvironmentalbenefitswhencon-
ductmgthoroughcost/benefitanalyses.Interiorwatersavings,for example,equateto effluent dis-
chargereductionsandoftento significantenergysavings.

Themethodsdescribedaboveshouldbelinkedwith apubliceducationcampaign.Thepublicmust
beinformedabouttheprevailingsituationandtheneedfor conservation.Theyshouldbeinformed
asto whattheycando to savewater.Thereis no point in telling themto savewhile nottelling them
howor why or whento save.Public educationis alsorequiredto gaintheir supportfor whatever
conservationmethodisimplemented.
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CHAPTER 4

Examples from the SADC
Region on Urban Water
Conservation Strategies

T

his chapterprovidesinsight into theactualwaterconservationactivitiesin the SADC region
usingasamplingof countriesandmunicipalities.It alsomcludessuggestionsforwhatmightbe

addedto their particularwater conservationprogrammes.A note of caution with regardsto the
suggestedconservationmethodsis thatthesewerebasedon the limited informationthatthis “desk
top study”was able to ascertain.Specificsanddetailsof theprogramsshouldbeleft to thosemost
knowledgeableof the situationin the particularcities. The chapterreviews waterconservation
activitiesin7 SADCcountriesof Angola,Botswana,Malawi, Mozambique,Namibia,SouthAfrica
andZimbabwe

Background
ThroughouttheSADC region,urbancentres,particularlythemajorcities,areexperiencingphenom-
enalgrowth inpopulationwhich in amajority ofcasesis not matchedwith availableinfrastructure.
Sucha disparity is oftenblamedfor the limited accessto safewaterandthe illegal waterconnec-
tions, whichmakeit difficult to accountfor all thewatersupplied.

WThile tariffs for waterdeterrecklessuseof the resource,their administrationsometimesfails to
encourageconsumersto conservewater. For example,bulk meterreadings(althougheasierto
manage)do not instill asenseof responsibilityin consumers.Legislationgoverninguseofwateris
alsoavailable,althoughpoorly enforced.On a positivenote, waterrecycling, as a management
strategy,is commonto manysouthernAfrica’s cities. Much of the recycledwater is used for
industrialcooling; irrigationof parks,sportsfieldsandroadmargins;andconstruction

ANGOLA
If the situationinLuandacanbeextrapolatedto the otherurbancentresin Angola,thensignificant
reductionscanbe madein this country.Luanda’sannualgrowth rateof 7.6 percentrepresentsa
rapidlyincreasingpressureon thealreadyinsufficientwatersystem.Waterconservationfocusought
to bein Luandainwhich 54percentofAngola’surbanpopulationlives.

Somewaterconservationalreadyexistsin thecity by virtueoftheinformalsectorsellingwaterto 70
percentof the urbanpopulation.The assumptionis that the sellingpriceprovidesthe incentiveto
keepusageto a minimum. However, additionalcost-effectivemeasurescartbe applied. Besides
adherenceto the existmgnational policy, consumersandwatersuppliersshouldbe encouragedto
observethefollowmg:

• Legislating100percent(individualor bulk) meteringfor new servicesandeventual100 percent
meteringof existingservices,within afixedtimeperiod(say2-years).Thiswould includerequir-
mg asignificantaccountsreceivablesuccessratio (say>70 percent).

• A (say5-year)goalto sustainunder25 percentUfW~
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The up-frontcosts will be significant,but the future revenuegains will morethan compensate.
Realistically,initial assistancewouldhaveto comefrom availabledevelopmentfunds allocatedto
renewalofthe urbanwatersectoror creativemanagementcontractssimilar to thosebeingestab-
lishedin Mozambique.

Luanda
Therealreadyexistssomewaterconservationin the city by virtue of the informal sectorselling
waterto 70 percentof the urbanpopulation.It is assumedthatthe sellingpriceprovidesthe incen-
tive to keepusageto a minimum. However, additional cost-effectivemeasurescan be applied.
Besidesadherencetothesuggestednationalpolicy, thefollowing is offered:

C• Implement a residential and commercial interior-demand-reduction method aimedat repairing
leaksandreplacinginefficientplumbingfixtures. -

C• Legislation should mandate water-conservingfixtures for all new residentialandcommercial
constructionafter a given time (e.g., 2 years)to allow the suppliersto “catch up” with the
legislation.

4 Implementinga(low density,high income)residentialandcommerciallmstitutionalexteriorwater
demandreductionprogrammeaimedatimprovingirrigationequipmentandeducatinghomeown-
ersandgroundskeeperson efficient irrigationtechniques.Irrigationduringthehighevapotranspi-
ration(ET) hoursandexcessiverunoffshouldbeprohibited.

4 The abovethreemeasures,combinedwith the national measuresmight result in a reduced
revenuestream.Ratemodificationswouldthenhaveto beenactedto assurethe financialviabil-
ity of themunicipalityandfull-costrecovery.

The“barefootplumbers”concept,usedin SouthAfrica, wouldbequiteeffectiveandinexpensivein
repairingleaksin thedomesticandcommercialsector.Any methodsto replacefixtureswill beexpen-
sive andtherefore,a determinationof who will pay for the new fixtures mustbe made It might
becomeamix of customerandmunicipality payment,but it is more likely thatthe municipalitywill
haveto shoulderthis cost andrecuperatethe investmentthrough improvedefficiency. The extenor
demand-reduction-conservationmethodcanuseastaffof (higher)trained“barefootplumbers”.

BOTSWANA -

Botswanahasalreadyinitiatedvariouselementsofwaterconservationincludingtheencouragement
ofreuseandwaterconservingtariffstructures.Theincreasingblockratetariffstructureisshownin

Table 4.1. Table4.2showsthe governmentcouncils’blockrates.

Table4.1: Domestic/commercialBlock RateStructure for someurban areasin Botswana55
(Thebe/m3)

-Water Use Gaboroneand
m3lmonth Lobatse Jwaneng Francistown Sellbe-Phikwe Sua

0-10 95 95 95 95 95
11-15 280 193 224 154 220
16-25 - 358 253 325 193 319
25+ - 493 292 358 242 352
Raw water 157 NA 84 special - NA

1US$ - 320 Thebe
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In urbancentres,the first 10 m3 permonth ofwatercosts$0.30on average,imd meetsthe family’s
basicneeds56.The chargerisesto $1.25above15 in3per month andup to $1.62whendemandis
above25 m3permonth. Issuescurrentlybeingdebatedincludechargesfor standpipessincesubsi-
diesfor standpipesuppliesconstituteasignificantgovernmentburden57.

Conservationhappensrathernaturally in Botswanadueto waterscarcity,thought,high increasing
blockratestructure,andnearuniversalmeteringin theurbancentres.Dueto the highwaterrates,
waterdemandwouldbekeptrelatively low inmostof theresidential,commercialand(light) indus-
tnalsector.The statednationalpolicy is to achieve100percentindustrialreuseby

2010n~

Cunently,thecity follows nationalguidelinesandplansto recycleabout60percentofitsurbanflow
by2020~~.Thepotentialfor additionalconservationin Botswanalies in increasedefficienciesm the
sanitationinfrastructurefor thehigh-densityareas.Thisalsoappliesto consumerswho areslowto
implementconservationmeasuresduringperiodsofwatershortageandthosethatpaytheftbills late.
SuggestedwaterconservationmeasuresforBotswanaincludelegislationfor interiordomesticplumbing
fixturesfornewconstruction.Reformofthegovernmentbilling structure,whereapplicable,is also
necessaryto ensurethat the direct waterusers(e.g., a governmentministry) are direct monthly
waterpayers.

Table 4.2: Government Councils’ BlockRates(Thebe!m
3)

~ier Use
(m3/month) -

- Gaborone/
Lobatse Jwaneng Francistown Selibe-Phikwe Sua

0-10 105 95 105 95 -~ 95

11-15 307 193 246 220 154

16-25 394 253 357 319 193

25+ -- 541 292 394 352 242

StandpipeBulk: (Council)

Treated:

474

NA

253

NA

308

NA

NA

NA

205

NA

(DWAlDistrict Council)

UntreatedBulk:
(DWA1DC)

172 NA NA NA 120

Note that included in these fees is a minimum charge of P9.00

With Gaboroneusingoverthreetimesas muchwaterasanyotherlargecity inBotswana,thefocus
of waterconservationhereis important.With Gaboroneusingover 3 timesas muchwateras any
otherlargecity in Botswana,the focusof waterconservationshouldbeapplied.Gaboronefollows
nationalguidelinesandplansto recycleabout60 percentof its urbanflow by theyear2020.60fi~
additiontonationallegislationandthesuggestionsabove,thefollowing shouldbeconsideredfor the
city:

~ Implementinga(low densityhigh-income)residentialandgovernment/institutionalexteriorde-
mandreductionmethodaimedatimproving irrigationequipmentandeducatinghome-owners
andgroundskeeperson efficientirrigationtechniques.Irrigationduringthehighevapotranspira-
tion hoursandexcessiverunoffcanbeprohibited.

E Increasingmetercoverageto includeall highdensityareaswith standpipes.
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E If applicable,metenngandbilling ofeffluentfrom industrialconsumers.

MALAWI
Malawi’s populationdensityputsenormouspressureon the urbancentresandtheir watersupply.
However, the percentageof Malawi’s populationthat residesin urban centresat 12 percent,is
comparativelylow. Evenso,anurbanpopulationof 1.3million in 1995is significant.

Liongwe
Lilongwe’s populationexpandedthreefoldin thelast 10years,puttingenormouspressureonwater
supply.The influx ofpeopleis boundto increaseillegal connections,causinglow pressures.The
illegal connectionswill increasetheUfW rate,decreasethe meteredcoverageandthe expected
revenuereceivablesuccessrate.While Lilongwe is only moderatelyindustnahsed1it is hometo
governmentandforeigninstitutionsandresidencesthatarehighconsumersofwater.

The city expenencesunattendedfaulty tapsandstandpipesdueto inadequateplumbingservices;
undetectedpipeleakagesbecauseof non-existentleak detectionequipment;andinadequateleak
detectionequipmentof the LilongweWaterBoard. In addition,thereis waterwastagedunngthe
night andweekendsbecauseofficesretain automaticflushing systems.Families of staffwaste
wateron campusesbecausebulk metersdon’t provideincentivesto save.Therearealsoinaccurate
meterreadingsbecausebulk metersfail toregistertrickle flows

61.

TheThird LilongweWaterSupplyProject,sub-programme- ReductionofInstitutional Consump-
tion Programmeaimsto:

(1) Providecampusstaffhouseswith individualmetersandpremiseswithcombinationmeters.
(2) Procureleakdetectionequipmentandprovidetrainingin their use.
(3) Adoptappropriatewaterconservationmethods.
(4) Offeradequatecommercialplumbingservices.
Severaladditional measuresaresuggestedby thisproject. Theseincludesourcingfundingfor a
watertheft andwastagegroupwithin the waterboard;implementingaresidential,commercialand
institutional interior demandreductionmethodaimedat repairingleaksandreplacinginefficient
plumbingfixtures. A pilot reuseprojectwill beimplementedfor municipalreuseandwherepossi-
ble,changebulkmetersfor individual(dwelling/customer)meters.

Blantyre
For Blantyre, the country’scommercialcapital, the following conservationmeasuresshouldbe
addedto addressthelow-density,higherincomeusageof exteriorwateraswell astheindustnalised
community:

(1) Implementa (low-density,high-income)residentialandcommercialexterior-demand-reduc-
tionmethodtoimproveirrigationequipmentandeducatehomeownersandgroundskeeperson
efficient irrigationtechniques.Excessiverunoffandirrigationduringthehigh evapotranspira-
tion hourscan beprohibited.

(2) If applicable,meterandbill effluent from industrialconsumerswho dischargeto municipal
sewersor waterwayswithoutadequatetreatment.

(3) Implementapilotindustnalwaterconservationmeasureaimedathighwaterusingindustriesto
establishprecedentsetting,low-wateruseproceduresfor theseindustries.

Severalothersuggestedmeasurescanbemadefor the country’swaterconservationstrategies.
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Thesewould include:

(4) Legislating100percent(individual or bulk) meteringfor newservicesandeventual100per-
centmetering,within a fixed time (abouttwo years),of existingservices.This mustinclude
requiringasignificantaccountsreceivablesuccessratio (>90percent):

(5) A goalto sustainunder20 percentUfW in afixed time period (e.g.,threeyears).

(6) Legislatingmandatorywaterconservingfixturesfor all newresidentialandcommercial
constructionafter abouttwo yearsto allow the suppliersto “catchup” with the legislation.

(7) Evaluatingandpossiblymodifyingthetariff structuresso thattheynot only providefull-cost
recovery,butalsodiscouragewaterwastage.

MOZAMBIQUE - - - -

TheDirectoratefor UrbanWaterandSanitation(DASU) within theNationalDirectorateof Water
(DNA) is responsiblefor the overall coordinationof urbanwaterdemand.The individual urban
watercompames(e.g.,Aguasde Maputo)arealsogivenlocal responsibilities.

Waterconservationpotential in Mozambiqueis quite significantdueto the deteriorationof the
water infrastructure.For example,UfW is estimatedto average60 percent62.Existingwater
conservationprogrammesgenerallyfocuson anti-waterwastelaws,identifyingandrepairingleak-
ingpipes63,identifyingandeliminatingwatertheft,andimprovedmeteringandbill collection.

At thenationallevel, it hasbeendifficult to emphasizemuchmoresincethepre-1992penodwas
focusedon thecivil warandpost-1992hasseenthefocuson watersectorreform.Waterconserva-
tion canbeincludedin all aspectsof thecommercialandpublicwatersectorasthisreformstartsto
takeshape.Forexample,theNationalWaterPolicy goalsactuallydo emphasizefull meteringand
reducingUfW to atleast20 percent.

Maputo
The capital city, Maputo, has a leak detectioncrew and a water theft identification crew, while the
cities of Teteand Beirahavecarriedout leak detection.This hasresultedin repairs,legislating
contractsandreplacementofthemostdeterioratedsectionsofthedistributionsystem.

In theabsenceofanationalprogrammetowardswaterconservation,theprivatesectorhasprovided
assistance.Forexample,therearelocalisedprivatevendorsofwaterwhohelpto ‘force’ conserva-
tion just by demandinga highpncefor the commodity.64Also, someof theunregulatedpublic
standpipeshavewatercommittees,which managewaterdemandandmaintenance.

An urbanwatersupplyregulatoryauthorityis beingestablishedto governtheuseof contractswith
pnvateandpossiblystate-ownedwatersuppliers.Partofthe reformofthewatersectorinMozam-
biquewill leadto the establishmentofmanagementcontractsfor five largecities,Maputo,Beira,
Quelimane,NampulaandPemba.While thesemanagementcontracts,givento privateconcerns,
will notinvolve thedevolutionofassets,theywill ensurethattheoperationoftheurbansupplieswill
be similar to a privatewatersupplier.The privatesuppliers’incentiveto cut wastedependson a
strongandwell-informed regulationor threatof substitutionby anothersupplier(otherwisethe
privatesupplierhasamonopoly).Thisshouldhelp increasewaterdemandefficiencyin Mozam-
bique - - - - - -
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NAMIBIA
In 1992, over one-third ofNamibia’spopulationlived inurbanareas.Namibia’smunicipalitieshave
set the standardfor water conservation.Much of this was borne out of necessitydueto the dry
climateandsusceptibilityto drought.Conservationmeasuresimplementedduringthe thoughtsof
1981-82and1991-92reducedwaterdemandby about30percent.However,dueto thedry climate
ofNamibiaandgrowingpopulation,increasedeffortwill haveto bemade,particularlyatthelegisla-
tive level.The country’swaterresourcesarestill governedby theWaterActNo 54 of 1956.New
legislationto reflect thechangingclimateofwaterresourcesmanagementisvital. Perhapsaprelim-
inaryproposalor WhitePapercouldinitiate thisprocess.TheWaterandSanitationPolicy (WASP)
documenthelpsguidewaterdevelopmentin Namibiabut hasonly beenapprovedby Cabinet(in
1993)andnotyetby parliament.An emphasison thecostrecoveryaspectsof theWASPdocument
couldhelpsignificantly65.Sincewaterhadnotbeengivenprominencein thefirstNationalDevelop-
mentPlan(NDP1),arevisionofNDP1 andanewNDP2couldsignificantlyhelpNamibiamanage
its waterresources.

Public educationcan helpincreasethe understandingof the variability ofwaterinputsinNamibia
andtheneedto planaheadfor, short,mediumandlong-termwaterneeds.Increasededucationcan
pavethe way for conservationmeasuressuch as reuse.Naimbia recycles 10-25percentof its
effluent,offeringanobviousopportunityfor savings~.

Anotherareaofsavingsis throughtariffs. Thesetariffs arehigherthanbefore,butmaynotbehigh
enoughif theydon’t reflectfull-costpricing.Forexample,tariffs shouldreflect thecostsofthenext
sourcewhetherit is fromthe Okavangoor desalinationplants.The currentblock tariffs schemeis
highlightedinTable4.3.

Table4.3: Block tariffs for someurban areas In Namibia (S/rn3)67
-

~ ~!~Y~L Wiudhoek

~0-l0
10-60 1
60-120

¶fI~0+

0.52
0.59
0.72
1.01

0.35
0.41
0.59
1.06

0.51
0.73
1.02
1.46

Recommendedadditionalnationalconservationmeasuresfor thecountryinclude:

• Legislationfor all interiordomesticplumbingfixtures focusedonnewconstructionbut alsofor
eventualchangeoutofexistingfixtures;

• If applicable,reformgovernmentbilling structuretoensurethatthedirectwaterconsumers,such
asgovernmentministriesarethe directmonthlywaterpayers;

• A newlydesignedandfocusednationalwatereducationcampaign;
• A ratestudywith theobjectiveof determiningthe full costpricing for the largerurbancentres

basedon costsfor futurewaterresources.

In 1992,adecisionwasmadefor Windhoekto implementwaterconservationsoas tomitigate the
potentialwatershortage.A policy on WaterDemandManagementwasapprovedby thecity council
in 1994.Theresidentialdaily percapitademandwasreducedfrom 210litres in 1991 to 124litres m
1996.Windhoek’sconservationeffortsdatebackto theearly1 950swhentheyendeavoredto build
a4,500m3/dwastewaterreclamationplant.It waseventuallycommissionedin 196968.Bytheend
of 1999,Windhoekwill be ableto reuseall its wastewaterfor irrigationpurposes.Fordomesticuse,
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about13 percentof wastewateris recycled69.But, about60 percentofall waterusedin upmarket
Windhoekis forgardensandthereforeunavailableforreuse.This representsalargeareafor savings.

The city is also trying to reduceUfW. Infrastructuremaintenanceis expectedto improve after
commercialisationofthebulk watersupplysectionof theNamibianDepartmentofWaterAffairs
(DWA). SpecificwaterconservationactivitiesbeingimplementedinWindhoekincludewateraudits,
meterreplacements,meteringof all connections,public awarenessandeducation,andblockrate
tariffs. Irrigationof gardensbetween10:00hoursand 16:00hourshasbeenbanned.Useof swim-
mingpoolcoversis mandatoryandso is useof low-flush toiletsfor buildingplansapprovedafter
January1, 1997. -

Otherconservationmeasuresincludeuseoflow-rateshowersof lessthan10 litres/minute,reuseof
purifiedeffluent for irrigationandreclamationto apotablestandard.Theyalsoincludewatercon-
servationguidelinesfor wetindustries,direct rechargeofgroundwater,on-sitereuseof“graywater”
(e.g. sinkandbathwater),encouragementof efficient irrigationmeasuresby training gardeners,
encouragementofmulchingto reducegardenwateruse.In addition,targetingpercapitademandto
100 IIc/d anddemandgrowthto lessthanthreepercentin five yearsarealsoimportantmeasures.

If plansfor the extensionof the GoreangabWaterReclamationWorks go aheadanda strict water
policyon conservationis implemented,thentheproductionsourceswill beabletosupplywaterfor
sometime,basedon a95percentreliability fromthemainsupplysources.It appearsasifWindhoek
neednottry to domorethanmaximisethesavingsfromexistingconservationmeasures.However,
thereis alwayspotentialfor additionalsavings.Clearly, the targetgroupto reducedemandis the
residentialusers(includingnewconsumers).Additionalmeasuresto conservationappearinBox4.1.

Oneotherelementto addtotheconservationprogrammeinvolves thought.It issuggestedthatthe
city embellishandhaveapprovedanupdateddroughtmanagementplanwhichis readyfor execu-
tion if needbe.

Reasonableratesof long-termwaterdemandreductions(e.g.20 to 30percent)canbemandatedby
the‘top-down’ approachandachievedby Windhoek.Larger,short-termreductions,on theorderof
40 to 60percentcanbeachievedthroughtheimplementationofathoughtmanagementprogramme.

SOUTH AFRICA -

SouthAfrica hasthe highestpercentageofits populationin urbanareasandthehighesturbanper
capitademandin the SADCregion.One in everyfourpeoplein SouthAfrica lacksaccessto safe
waterand,therefore,it alsohasthegreatestability toseewatersavingsfrom theimplementationof
waterconservationprogrammes.7°FortunatelySouthAfrica has, for a long time embarkedon
manycreativeandsuccessfulwaterconservationmeasures.

The country’sinitiative towardsreusewas implementedasearlyasthelate 1 930s71.It includedan
experimental4,500m3/dplant in Daspoort,Pretoria,andplantsin CapeFlatsandCapeTown.After
additionalsandfiltrationandchlorination,secondarypurifiedwastewatereffluenthas,since1938,
beenusedas cooling waterat municipalpowerstationsin SouthAfrica72. Sincetwo-thirdsof all
(non-mining)industrialwateris for cooling,reusehasbeenanimportantresource73.

Recently,anumberofprojects,includingtrial fitting ofhouseplumbingwithconservationdevices
by ‘barefootplumbers’werelaunchedby the NationalWaterConservationCampaign.Unskilled
workersweretrainedinbasicplumbingskills to install low-flow showerrosesanddual-flushtoilets.
Theywerealsotrainedto fix leaks,checktheaccuracyof watermetersandprovideeducationon
howto savewaterandenergy.In KrugerNationalPark,visitors werechargedfor the volume of
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Box 4.1: Namibia’s Water ConservationProgramme

Policy Issues

~ Acceptpnncipleoftotal reuseof water *

~ Applypermanentblocktariffs *

~ Lowerresidentialdemandto 100 lcd overnextfive years
~ Curbwaterdemandgrowth to underthreepercentannually
~ Removeelasticityindemand
~ Full costpricing for newsupplieswith demandsabove250lcd

E Usesmallerplots in newtownshipsandallow two housesperplot
~ Only allowparksandsportsfields if irrigatedwith effluent*

- Nationalpolicyon urbanisation
D Nationalpolicy onwetindustries
~ Levy on waterpricefor demandmanagement*

Le~isIation
~ UpdateNationallegislationto banbathsinnewhotels
~ Updatemunicipalwatersupplyanddramageregulations*

~ Low flushtoilets
~ Low flow showerheads
~ Swimmingpoolcovers
~ Waterwaste
~ Waterpollutioncontrol(e.g.,GoreangabDam)
~‘ Controlgroundwaterabstractionofprivateboreholes
~ Ban garden watenngbetween1000 to 1600hours

TechnicalIssues
E Alternativegardenwateringsystems
~ Useofmulchto alleviateevaporationfrom gardens
fl LowerUfW
0 Two-pipesystemfor wateringgardenswitheffluent
0 Use of graywateron residentialplots for gardens
0 InvestigaterechargeofWindhoekaquiferduringperiodsofexcesswater

PublicMeasures
0 Liaisewith all consumergroups*

0 Concentrateon schoolchildren -

0 Liaisewithdiplomaticmissions*

0 Investigatewaterdemandandliaisewith largewaterusers*
0 Liaisewithnurseneson indigenousplantsandlow waterusegardens
0 Traingardenersto usewatereffectively.

* Measures with an asterisk are those suggested by the author forparticular attention to follow the 80/20 principle.
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waterandelectricitytheyused.To help the visitors keepthis costlow, theunits were filled with
low-flow showerroses,dualflush toilets,bucketsin the showerandgeysersset at 55°Ccompared
to 65°C.Theaveragereductioninwaterdemandwas aremarkable73 percent.SuggestedNational
measuresfor SouthAfrica include:

• Nationallegislationforuniversalmetering(individualandbulk) formunicipalities,ofacertain
size,within astatedperiodoftime.

• NationallegislationformaximumUfW andminimumreusefor specifichighwaterusingindus-
tries. -

• Nationallegislationfor maximumflow ratesfor commonplumbingfixtures installedin new
constructionafteracertainyeat -

CapeTown -

Thefollowingmeasures,if notabeadyseriouslyinpractice,shouldbeconsideredin CapeTownand
all largecities.

• Implementingalow densityresidentialandgovernment/institutionalexterior-demand-reduction
methodaimedatimprovingirrigationequipmentandeducatinghomeownersandgroundskeep-
erson efficient irrigation techniques.Irrigationduringthehighevapotranspirationhoursand
excessiverunoffshouldbeprohibited.

• Implementinga residential,commercialandinstitutional interiordemandreductionmethod
aimed at repairing leaks and replacing inefficient plumbing fixtures.

• Updatemunicipalwatersupplyandplumbingregulations
(a) Low flushtoilets
(b) Low flow showerheads

(c) Waterwaste
(d) Ban garden watering between 1000 to 1600hours

• Increasmgmetercoverageto includeall high-densityareasincludingstandpipes.Wherepos-
sible,changebulk metersfor individual(dwelling/customer)meters.

• Implementa pilot industrialwaterconservationmeasures(e.g., reuse)aimedat high water
usingindustriesin order to establishprecedentsetting,low-wateruseproceduresfor these
industries.

• If applicable,metering and billing ofeffluentfrom industrialconsumers.
• Implementingapilot reuseprojectfor municipalreuse.Onlyallowparksandsportsfields tobe

irrigatedwith effluent. Improve storageandtransportationsystemsto reduceleakagesand
lossesdueto evaporation.

Hermanus
Thestepstakenfor theurbanareaofHermanusgive aclassicalexampleinwaterconservation.The
GreaterHernEianusWatei~Con~6rvationProgrammewas startedin October1996to reducewater
demandby 30 percentin threeyears.In the firstyearalone,savingsof 19.5percentwereachieved.
Accordingto thetown engineer,thesavingsweresufficienttoprovidewaterto anadditional1,395
homes(basedon ahouseholduseof35 m3/month).
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Box 4.2: Somewater conservationmeasuresin the Hermanus

Thesesavings,andthe ability to find waterfor new dwellingswas necessarydueto thegrowth in
Hennanusofhigh-densityresidentialcomplexesandretirementvillages74.Someofthemunicipali-
ty’s waterconservationactivitiesincludeblockratetariffs, waterinvasivealienvegetationcleanng
project, schoolwateraudits, water loss management,water-wisegardening,public information,
adoptionofnationalwaterregulationsasmunicipal By-lawsandsecuritymetersandpre-paidmeters.

ZThIBABWE --

Zimbabwehashadto bequiteactivein theareaofconservingwater,particularlyin thoughtmanage-
ment.Much of Zimbabwe’sgeneralwaterpolicy was andis controlledby the existingWaterAct.
The Departmentof Water Resourceson behalfof the Ministry of Lands andWater Resources
administersthe WaterAct No. 41 of 1976. The Act providesfor the planning of the optimum
developmentandutilisation of waterresourcesof Zimbabwe.The watersectorin Zimbabweis
dynamicandcurrentlyundergoingchanges.For example,amongotherthi~ngs,the newWaterActof
Zimbabwewill speedup the processby which the minister can declareaPublic WaterShortage
Area75.

Water invasivealien vegetationclearing project
In 1996,unemployedresidentswerehired to clearthe damcatchmentareaof vegetationthat
was 70-100percentinfestedwith the exotics.Theexoticsconsistedof Jackson,Hakea,Blue
gum,BlackWattle, ClusterPine,RooikransandMyrtle.

Schoolwater audits
ThismeasurewaspromotingtheNationWaterConservationCampaign’seducationalactivi-
tiesto involvepupils in conductingwaterauditsoftheir schoolsandhomes.Theaudithelped
determinehow muchwaterwasbeingused,wherethewaterwas usedandthe implementa-
tion ofwatersavingsideas. -- -

Water lossmanagement
This is a multi-prongedapproachthat includesthe metenngof all watersupply systems.
Masterwatermeterswere installedat eachof the supplyreservoirs Monthlywaterbalance
andauditfor eachservicezoneis conductedto identify the areawith thehighestUfW. Other
measuresincludecheckingfor minimumnight flows, meterunder-registration,unmetered
connectionsandfor recordingpipeburstsandscouring.

Water wise gardening
Since26 percentofall watergoesto the garden,it was alikely targetfor waterconservation.
Thepublic educationcampaignincludedsendingout abrochureon water-wisegardeningto
consumers,anda low-wateruseplant competitionfor local nurseries.Therewerealsotwo
low-waterusedemonstrationgardens(showinglow andhigh wateruseplantsfor compari-
son).

Security metersandpre-paid meters
Thispilot projectentailedthe installationof pre-paymentmetersin somehomes.This would
give the customerthe opportunity to not only pre-pay for waterbut to pre-payfor other
municipal servicesas well. The meteris alsofitted with apanicbuttonfor variousproblems
thatthe customermayface suchas abreak-inor fire.
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Meaningfulopportunitiesexistfor Zimbabwetoachievehigherwateruseefficiencies.For example,
somereportsestimatedthatZimbabwemight be recyclingasmuchas 10-25percentof its efflu-
ent76. Oneof the reasonsfor this low amountofrecyclingis thatonly Gwem, HarareandMutare
measurethe quantityand quality of industrialeffluent andsetuserchargesaccordingly.Also, re-
claimedwastewateris availableonly in Bulawayowherecharges(May 1992) for the reclaimed
wastewaterwereabouthalfof thosefor potablewater.The reusepotential of Zimbabwecouldbe
increasedsignificantly. Furtherprogresscan be madeto understandandreducethe level of UfW
increasemeteredcoverage,andhelpall customerclassesto bemoreefficient.

Drought Management
In thepast,coordinationof thoughtmitigationhasbeencarriedout by theMinistryofLabour,Public
ServiceandSocialWelfareandincludesthepreparationof EmergencyWaterPlansspecific to the
conditionsandneedsof the particularyear77.It has beenstatedthat thoughtresponsesin the past
werenotas rapidasperhapstheycouldhavebeenbutZimbabweis takingactionsto improvethis.
During droughtperiods,twoinstruments,in additionto theWaterAct, comeintoplay. TheNational
coordinatingUnit (NCU) workswith theNationalAction conmiittee(NAC). TheNCU gathersand
analysesdatato assessthedroughtsituation.TheNAC ensuresthatdonorswill direct fundingand
actionstowardsthe prioritizeddroughtareasaccordingto anactionplan.ThePlan’sobjectivesare
for immediateandshort-termmeasuresto alleviatethe thoughtsituation.

Waterconservationefforts arebeingspearheadedby the WaterResourcesManagementStrategy
(WRIVIS). Themainelementsof the WRMS includebut arenot limited to:

0 Establishingprinciplesfor equitable,cost-effectiveandsustainableallocationofwaterbetween
users.

0 Comprehensivepricing guidelines.
0 Guidelinesin demandmanagementand efficientuseof water; andpresentandfuture water

demands;
0 Resourcemanagementguidelinesandappropriateresponsesto differentlevelsofwaterscarcity.

Therearealsocalls to establishthe ZimbabweNationalWaterAuthority (ZINWA) whoseobjec-
tives, would be to developa thoughtmitigation strategyThe commitmentto conservewater is
growingnotonlywith theestablishmentofneworganisationsbut alsoin legislation.

Thereis also acall to establishthe ZimbabweNationalWaterAuthority (ZINWA). TheAuthority
will, amongotherthings,developadroughtstrategytomitigatethe effectsofthoughts.

The commitmentto waterconservationis growing, notonly with theestablishmentsofneworgani-
zationsandlegislation.Within theexistingDepartmentofWaterResources,theLongTermDevelop-
mentof the LargeDamsParticularlyfor Urban WaterSupplies:Horizon2020supportsrealistic
demandestimatesandrawwaterrequirementsby remindingthemselvesto:

“. ..Takeaccountof demandmanagementwith its moreefficientuseof waterdueto increasmguse
ofvariousconservationmeasures(includingrecyclingin thecaseoflargercitiesandtowns)andalso
to takeaccountof the futuremuchhighercostof water, thenthe net ofincreaseof newrawwater
(actuallessrecycled)is assumedto be:

(i) For urban centreswith over 500,000people,3.0 percentup to the year2000 andthen 2.5
percentthereafter

(ii) For urbancentreswith between50,000and5,000,000people,4.0percentup to theyear2000

andthen3.5 percentthereafter
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(iii) For urban centresof less than 50,000 people,whereconservationmeasuresmay not be so
effective, 5.0percentperyear...”

Water Pricing
Wateris currentlyunderpricedin Zimbabwe.Themainpncingmechanismis the national“blend”
price wherebythe histoncalcost of the several Government-constructeddamsand associated
workswas averagedto calculatethis price.Table 4.4 summarisesthe currentprincipal charging
mechanismsandrates. -

Table 4.4: Water resourcespricing principles

Consumers - Supplier

Ownsupply from rivers,
groundwatersourcesor
privatelyconstructeddarns

Basis Cha~ge(~~

No chargeNo charge

Industrial Departmentof Water
ResourcesandUrban
Councils Flat rate+ perm3 500 flat rate+ 1.25!m3

Urban Departmentof Water - -

Consumers

Resources

UrbanCouncils -

Flat rate+ perm3

Flat rate+ perm3

2.8l/m3

~pprox. 2.00!m3

The problemwith the currentsystemis the useof national blendprices. This measurebarely
adheresto the“userpays” principle.The systemalso involvesextensivecross-subsidisation,with
someconsumerspayingmorethanthe costs,while otherspay much less. As part of the current
reformsin thewatersectorin Zimbabwe,thegovernmenthasoptedfor the “userpays”principleas
apricingmechanismto beimplementedin the future.

Reuse
Evenin therelativelydevelopedandprogressivecountryof Zimbabwethereexistmeaningfulop-
portunitiesto achievehigherwateruseefficiencies.For example,somereportsestimatedthatZim-
babwemightberecyclingasmuchas 10-25percentofits effluent.78Othershavesuggestedthatthe
numberis actuallymuchlower. Oneof the reasonsfor thislow amountofrecyclingis thefact that
only Gweru,HarareandMutaremeasurethe quantityandqualityofindustrialeffluentandsetuser
chargesaccordingly.Also, at the moment,reclaimedwastewateris availableonly in Bulawayo
wherecharges(May 1992)for the reclaimedwastewaterwereabouthalfofthoseforpotablewater.
ThereusepotentialofZimbabwecouldbeincreasedsignificantly.79

UJw
FurtherprogresscanbemadetounderstandandreducethelevelofUfW, increasemeteredcoverage,
andhelpall customerclasses(domestic,industrial,andcomrnerciallinstitutional)tobemoreefficient

Additional Conservation
Suggestedfurtherconservationmeasuresinclude:
+ Nationallegislationforuniversalmetering(individualandbulk) formunicipalities,ofacertain

size,within astatedperiod of time.
+ Nationallegislationfor reformof waterpricingstrategiesthatleadto applicationofthe“user

pays”principle.

Urban WaterDemandManagementin SouthernAfrica



C• National legislationfor maximumUfW andminimumreusefor speëifichigh waterusing
mdustries.

C. Requirementthatmunicipalitiesof 100,000ormoreconsumershaveoperational,locallyspe-
cific thoughtmanagementplans.The plansare to bereviewedandacceptedby all keydeci-
sion-makersandorganizationsto thelocal entity andreadyfor implementationif needbe.

+ Nationallegislationfor maximumflow ratesfor commonplumbingfixtures installedin new
constructionafteracertainyear

Harare
Percapitawaterdemandin Harareis not alarminglyhigh. This is theresultof thoughts,the tariff
structureandperhaps,the impactof watersourcesextemalto the municipality suchas private
boreholes.During the 1991-92 drought,theCity ofHararesetup aWaterConservationTaskForce
to helpmitigatethe effectsof thedrought.The taskforcefocusedonpubliceducation.Therewas a
banon theuseofhosepipesfor irrigationandfilling ofpools.Thiswaslaterreintroducedin 1995-96.

Unaccounted-forWater
A pilot UfW project,donefor theCity Centrein 1994-95,wasagreatsuccess.Moreleak detection
equipment,however,is recommended.Water theft is dealt with as soonas it is discovered.De-
mandsareassessedandapunitivescaleapplied.Waterbylawsare inplaceto discouragetampering
with individual meters.

Meters
Everyenduserof waterin theCity is metered.Metersare replacedoncetheyjetstuckor malfunc-
tion.Testsfor correctnessareregularlycarriedout.Readingsarecarriedoutonceeverymonth for
endusersandonceeveryweek for bulk meters.

Water Rates
HarareresidentscurrentlypayaboutZ$ I .75/m3for theft watetSpecificallyahouseholdin Harare
pays$0.08perm3 for thefirst 13 m3 and$0.16perm3 for 14-39 m3, $0.31for 40-69m3.Above300
m3 all pay$0.38perm3. Industriespay$0.31perm3 for the first 300 m3.

Reuse
Hararenow recyclesabout10 percentof its wastewaterandthis mayincreaseto 20 percent.The
volume of effluent that is to berecycledwill go from about10,000 m3/yearto 42,000m3/year.
Thesefigurescouldbesiguificantlyhigher.

Suggestionsfor futureconservationmeasuresspecifictoHararemclude:

• Implementinga(low density,highincome)residential,commercialandgovernmentlinstitutional
exteriordemandreductionmethodaimedatimprovingirrigationequipmentandeducatinghome-
ownersandgroundskeeperson efficient irrigationtechniques.Irrigation duringthe high eva-
potranspirationhoursandexcessiverunoffcanbeprohibited.

• Implementingaresidentialandcommercialinterior-demand-reductionmethodaimedatrepair-
ing leaks/replacingexistinginefficientplumbing.

• If applicable,reform of the governmentbilling structureto assurethat the direct waterusers
(e.g.,aparticulargovernmentministry) arethe directmonthlywaterpayers.
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Bulawayo
Zimbabwe’ssecondlargestcity, Bulawayo,is a relativelyprogressivecity in the SADC region in
tennsofwaterconservationthatis reflectedina low percapitawaterdemand.During the 1991-92
thought,the city was mostlysuccessfulin restrictingdomesticdemandto 360 litres perday8°and
industrialdemandto50-70percentofthatin thepreviousyear.Thepenaltiesfor overusewerequite
stiff andamountedto Z$ 10percubicmetrefor residentialdemandup to 10 m3permonthabovethe
rationedamount.Any additional demandwas chargedat Z$100per cubic metre. (Whenthese
figuresweregivenUS$1.00wastheequivalentof 14 Zimbabwedollars).

Estimatesfor Bulawayo’sunaccountedfor waterhaverangedfrom 17.5-40percentof total pro-
ducedwater.This is not outof line with othercountriesin the SADCregion.One,but certainlynot
the only, reasonfor highunaccountedfor wateris likely to lie with themeterregistrationandmeter
readingerrors.Forexample,in 1996aboutthreepercentofthe bills wereestimatedandnotbased
on actualreadings.Thecity recognisesUfW asaproblemandiscurrentlysolicitingdonorfundingto
addressthis issue.Also, the city hascontractedfor the servicingandrepairof bulk watermeters.
Currently,onepersonpatrolstheentire2,100kmofpipelineon abicycleto reportonpossibleleaks.

Water rationing
Demandsare furtherreducedby the continbationof (a form of) the WaterRationingAct instituted
duringthe 1991-92thought.TheUrbanCouncilsAct No. 24, ofMay 8 1996,provides:

• 800 litres/dallowedfor individuallymeteredhousesandflatsandresidentialbuildmgoperations
on vacant stands(if developmentis takingplace).

• 400litres!d allowedfor bulk-meteredcottagesandresidentialflats.

• 100 percent of averagewater use(basedon Juneto November1994 use) allowedfor multi-
purposebuildingswithbulkmeters.

• 100 percent of averagewater use (basedon Juneto November1994use) allowedfor hotels,
hospitals,clinics, industrialandcommercialconsumers,restaurantsandEsigodini.

• 100percent ofentitlement allowed for the Mzinyathini Irrigation Scheme.

• No allowancesgivenfor swimmingpools,weddingsandothergatherings.

• No useof hosepipesfor industriallcommercialusers(unlesspart of industrialprocessor from
borehole!well).

• Leakage(first offence)quantitiesmustbepaidplus50 percentinpenaltyfees.

• Leakage(secondoffense)quantitiesmustbepaidplus75 percentin fees.

• Leakage(thirdoffense)quantitiesmustbepaidplus 100percentinpenaltyfees.

• If customer exceedsallocation on threesuccessiveoccasions,serviceis cutoff

In this casethesurcharge,for excessuse, is Z$15 percubicmetre.

Recycling
Currently,about 90 percentof the city’s population is servedby the seweragesystemand the
remamderby septictanks.An averageof 8 MIld (8,000m3/d) is reclaimedandusedfor irrigationof
parks,playingfields, roadmargins,centralreservationsandsportsfields. Thecity ofBulawayohas
agoalto reuse20 percentofdomesticwastewater~,while up to 100percentrecyclingof industrial
effluentis possible82.

wa~i
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Mutare
Zimbabwe’sothermajorcity, Mutare,alsosufferedthe 1991-92 thought.This requiredsignificant
reductionsin wateruse.Consumerswere limited to 300 litres/family!day.The city also strongly
encouragedits industrial consumersto reducedemand.The impactwas thamaticboth from the
increasedefficienciesthroughreuseaswell as from useof boreholes.

The thamaticwatersavingsdid haveone seriousnegativeeffect, however.Thereweresluggish
sewageflows, whichwereso limited thatthe conveyancepipesactuallystartedclogging.The fire
brigadewas calledin to flush the pipes.Anotherproblemwas the attemptto limit supplyto three
timesperweek.The problemwith this methodwas thatpressuresurgesrupturedpipesandinter-
feredwith meterregistration.Thismethodwaseventuallydiscontinued.

AlthoughthecityofMutareis currentlyconstructinganewwatersupplysystemcapableof supply-
ing 0.7 mi!s to the city, it will, for example,continueto bill industrialconsumersfor effluentdis-
chargescalculatedas afractionoffreshwaterintake.It alsoplansto complete100percentmetering.
This involvesmeteringthe remaining15-20percentof residentialusers;furtherreduceUfW esti-
matedat20 percent;andprovideadequatewatersupplieson themosteconomicbasis.
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CHAPTER 5

ProposedWay Forward

ProposedAction Plan
A ny actionplanmustbe realistic. Giventhe limited financial resourcesof the region,donor

.flfunding notwithstanding,it is importantto prioritise andto providesupportfor sustainable
initiativesthatwill bring aboutmajorreductionsinwaterdemand.Within thiscontext,if the goalof
least-costwaterresourcesplanningandoperationis accepted,thenthe following actionitemsare
suggestedto achievethisgoal:

~ Requirementthatall futurewater(andwastewater)infrastructureprojectsinclude,amongother
criteria, the analysisof the impactof waterconservationand thoughtmanagementas they
relateto theproposedprojects. -

~ Requirementthatall municipalitiesof over100,000consumershavedetailedandimplemented
waterconservationprogrammeswith clearlyidentifiedtargetedwatersavinggoalsandacost!
benefitanalysisofthedifferentoptions.

~ Requirementthatall municipalitiesofover 100,000consumershavedetailedthoughtmanage-
mentprogrammesthat are completelyapprovedby all impactedcustomergrouprepresenta-
tives,bykey decision-makersandpotentialexecutorsof theprogramme.

~ Conducta three-yearregional studyof the following key elements: UfW, metercoverage,
accountsreceivablesuccess.
Only by havmgaccurateinformationon the abovefour itemscan the appropriateindividuals
andinstitutionsmakeimprovements.It is arequirementto conducta studyto understandthe
problemswith unaccounted-forwater,metenngandaccountsreceivablein the SADC region
Thefirst yearof the studywouldconcentrateon accuratelyidentifying thepercentagesfor the
fouritemsinall the largecitiesoftheSADCregion.Thefollowing twoyearswouldbedevoted
to documentinghow UfW, meteringcoverageandaccountsreceivablesare beingimproved,
andto documentthis in a final report.Bi-monthly newslettetscanbe distributedto all SADC
membersso that progress(or lack thereof)can be monitoredand encouragedthroughpeer
pressure.

~ Conducta shortstudyto determinethe “economiesof scale” that can be achievedin water
conservationanddroughtmanagementby groupingeffortsamongall SADC members.Issues
to coverare:
)~ Regionalmanufactunngfacilitiesfor low-flow plumbingfixtures.
~ Collectivebiddingfor leakdetectionequipmentltrainmgandfor meters.
~ Collectivebiddingfor industrial/commercialtreatmentandreuseequipmentandservices.
~‘ Collectivebiddingfor managementandconsultingservices.
~ Importationdutywavers.
~‘ Regionaltrainingsemmars.
~ Multi-lingualdifficulties.
~ Collectivetransport.

~ EstablisharegionalwaterconservationandthoughtmanagementresourceCentrefundedthrough
andsupportedby the SADC WaterSectorCoordinatingUnit in Lesotho.
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Appendix I

Glossary
~ ~g i~ .L~t’~~ta-~ ~ -

Commercial Consumers - commercialconsumerssell a serviceor product They includestores,
restaurants,hotels, privateclubs,office complexes,etc. Normally their numbersare small, but
demandperconnectionmaybehigh.

Domestic/residentialConsumers- referstoautility ormunicipal classificationofcustomer.Usual-
ly domestic/residentialconsumersarehomeownersofsingleandmultiple familyhomes.While their
consumptionis low, thenumbersofdwellingsarelarge,impactingon demand.

Droughtmanagement- thetermis usedto referto actions,overandaboveexisting“waterconser-
vation” actionsthatareaimedat short-term,aggressive,demandreductionsandsupplyaugmenta-
tion during periodsof thought. It is possible,however,to turn droughtmanagementactionsinto
waterconservationmeasures.An examplewould be the imposition of wateringhoursduringa
thought.

Grey water - wastewateror effluent of higher quality is often called graywaterbecauseof its
characteristicgraycolour.Althoughgraywatercannotbeusedfor potablepurposes,it can oftenbe
usedfor toilet flushing, irrigation orotherareasthatdon’t requirepotablewater.

IndustrialConsumers- industrialconsumersare the largestwaterusersper account.Theseare
industries,factoriesandmanufacturingestablishments.Examplesincludebottlers,steelmanufactur-
ers, etc.

Municipal/otherCategory- thiscategorypertainsto thewatermunicipality/utility/authorityitself.
Theirwaterdemandcanbefor pipeflushing,backwashing,etc.

Public/institutionalConsumers- refersmostly to governmentanddiplomaticconsumers.Exam-
plesincludegovernmentofficecomplexes,publicparks,hospitals,fire fighting, etc.

Rawwater - Waterthathasnot beentreated.Waterfound in rivers,lakesandothersourcesin its
natural form, which mayor maynot be abstractedfor apurposeandtreated.

Recycling - normally refers to multiple usesof waterwithin the samefacility or operation.For
example,cooling water is run “once-through”before beingdischarged.Alternatively,it could be
recycled(with treatment)so thatit is continuallyusedin the coolingprocess.This reduceswhat is
dischargedandwhat is requiredas fresh“make-up” water.Quite oftenthe term recycling is used
mterchangeablywith reuse.

Reuse/reclamation- reuserefersto usingthesamewatermultiple timesusuallyaftersomeform of
treatment.Normally, reusewateris for otherpurposesthanthe originatingpurpose.For example,
water is providedfor domesticinterior demands,treatedandthenappliedto outdoorirrigationthat
requiresalesserqualitywater.Quite oftenthe term reuseis usedinterchangeablywith recycling.
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Wastewater/effinent - water,whichis no longerpotable,is oftencalledwastewateror effluent.It is
dischargedto municipalsewers,on-sitetreatmentsystemsorreceivingbodiessuchasrivers.Waste-
waterandeffluentareof varyingqualitydependingon upstreamusesofthewater.

Water conservation- the term waterconservationis usedinter-changeablywith waterdemand
management.Sothatit is clearwhatismeantby waterconservation,it refersto long-termwateruse
efficiencythroughbothwise useandthereductionin usage.For thepurposesof thisreport,water
conservationdoesnotreferto theimpoundmentof wateror traditionalsupplyissues.Further,water
conservationdoesnotapplyto thaconianpoliciesorpractices(in theurbansetting)suchaslimiting
supplytotheWorldHealthOrganisation(WHO) minimalstandardsof4Olitres percapitaperday.In
the urban setting,this quantity would indicatepoor managementand not waterconservation.It
wouldalsolikely resultin ancillarysanitaryandhealthproblems.

Water demand- waterdemand,wateruseandwaterconsumptionareoftenappliedinterchangea-
bly whendiscussingwaterresources.Eachtermhasits strengthsandweaknessesandcan often
becomeconfusing.To addtothisconfusionisthefactthateconomists,engineersandplannersoften
usethe threetermsbut with differentmeanings.This studyusesthe term“waterdemand”to refer
to the amountof water actually usedor consumed.It doesnot refer to what is demandedor
requestedbut whatis actuallyusedby theparticularcategory.
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Appendix II

Country Data on Urban
Water Demand

Waterdemanddatapresentedin this sectionwereobtainedfrom telephonecommunications,site
visits andreports.Dataweregatheredfor 12 out of the 14 SADC countries:Angola, Botswana,
Lesotho,Malawi, Mauritius,Mozambique,Namibia,SouthAfrica, Swaziland,Tanzania,Zambiaand
Zimbabwe.Whereapplicable,the gatheredwaterdemandincludeddatafrom largecities.The com-
binedurbanandruralwaterrequirementsfor the countriesunderstudyarepresentedin Table II. 1r~~

Table11.1: Water demandfor selectedSADC countries, 1995 (mfflion m
3/year)

Country Domestic!
Industrial

Stock Mining
& Energy

Irrigation Nature Total
~

Angola 1,720 272 15 750 - 2,757
Botswana 175 44 65 47 6 150
Lesotho 84 19 5 160 - 268
Malawi 730 23 5 1,820 - 2,578
Mauritius 155 - 125 460 - 740+
Mozambique 135 65 10 3,000 - 3,210
Narnibia 200 70 15 248 5 538
SouthAfrica 10,397 368 1,937 12,764 4,702 30,168 -

Swaziland 25 13 2 331 140 511
Tanzania 1,690 70 10 10,450 - 12,220
Zambia 532 6Q 20 1,580 - 2,192
Zimbabwe 697 30 30 4,980 - 5,737

Source: SADC!IUCN/SARDC. Water In Southern Africa Harare/Maseru, 1986 p.81

ANGOLA
In 1995,an estimated31.9 percentor 3.5 million ofthe 11 million peoplein Angolalived in urban
areas.84Annualurbanwaterdemandfor 1995was estimatedat 1.72billion cubicmetres(cu rn).85

Theprotractedcivil warhasdestroyedmostofthesocio-economicinfrastructure,especiallywater
supplysystemsinheavilypopulatedcitiessuchasHuamboandKuito. Mostpeoplethenmigrated to
safercities,overloadingthealreadypoorlymaintainedandstrainedwate~rsupplysystems.

About60 percentoftheurbanpopulationhaveaccessto safewatersupplies.Of the60percent,45
percentget their water from mobile supply tanks,31 percentfrom public standpipes,and8.3
percentfrom hometaps.86

TheAngolancapital,Luanda,is hometo about54percentofthetotalurbanpopulation.As such,it
facesmanyof the demandsassociatedwith largeurbanpopulationsin regardto watersupply. In
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1995,its populationstoodat 1 89 million, recordingan extraordinary7.6percentannualgrowth.87
Its 1997urbanpopulationstoodat2.5 million.88 -

EmpresaProvincialdeAguadeLuanda(EPAL) runsthe city’s watersupply.The authority largely
dependson governmentfundingthroughtheDirecçaoNationaldeAguas(DNA). Thegovernment’s
watertanffs are low comparedto pricesof other(mobile)watersuppliers.The percentageof the
government’sbudgetfor waterand sanitationis aboutone percentof the total national annual
budget.89Coupledwith low recoverycosts,EPAL cannotmakethe necessaryinvestments

About 70 percentof Luanda’spopulationis suppliedby tankers,low-level tanks andstandpipes
while the remaming30 percentis servedby reticulationnetworks.9°Accordingto a recentstudy,
between5,000-10,000informalwaterretailersexistinLuandawith tankcapacitiesvaryingbetween
5-10 cu m.9’

BOTSWANA
In 1995,an estimated29.1 percentor 552,900of the 1.9 million peoplein Botswanalived inurban
areas.In 1975,householdswereallowedto obtainprivateconnectionsforwhichtheypaidaflat rate
of aboutUS$0.30per month.Theserateswere increasedin 1990 to betterreflect the serviceand
supplycosts.91

The 1995 averageurbanwaterdemandfor Botswanawas about175 million cu m, resultmgin a
relativelyhigh correspondingdaily percapitawaterdemandof about252 litres. Urbanwaterde-
mandis estimatedto reach336 million cumetresby the year2020.Water demandsfor specific
cities,arepresentedin Table II.2~~

Tablefl.2: Botswana’s1996water demandestimatesby city (mfflion cu metres/year)

City
-

Population Domesticor
Residential

Institutional
or Industrial

Commercial Total
~

Gaborone
Francistown
Selebi-Phikwe
Lobatse
Jwaneng

170,000
89,000
44,000
26,000
ll,OQO

6,243
1,664
1,745

607
891

5,287
1,374

561
439

43

2 ,25
1,227
2,032
1,061

408

14,252
4,265
4,338
2,107

1,342

LESOTHO
In 1995, an estimated15 percentor 315,000of the 2.1 million peoplein Lesotholived in urban
areas.The annualurbanwaterdemandfor 1995 stoodat 84 million cu m, representingan average
daily percapita demandof 109 litresY~The ratherlow per capitausemaybe dueto the fact that
some urban dwellers are not connected to reticulation systems or thatthoseconnectediufrequently
usethem. This is because there are alternative watersourcesfrom pen-urbanvendorswho sell
waterfrom their communitystandpipesat lowerrates(0.5Malotilcum). However,domesticwater
demandis expectedto rise, fitting well into the trendestablishedsince1980asshownin Figure11.1

IUrban WaterDemandManagementin SouthernAfrica



Figure 11.1: Trend in Lesotho’sDomesticWater Supply (million cu inlyear)
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MALAWI -

In 1995,an estimated13.5 percentor 1,498,500of the 11.1 million peoplein Malawi lived in the
urban areas. Five water boards handle urban and peri-urban water supply in Malawi: Lilongwe,
Blantyre, Southern, Central and Northern Region. The 1995 annual urban water demand for the
whole country was about 730 million cu m, reflecting a corresponding per capita daily water demand
ofl8olitres. - - -

In 1996, the populationof Lilongwe was about429,017,consumingup to 37.6 million cu m per
annum.By 1997,Lilongwe’s populationhadrisen to about459,048people,consumingup to 38.4
million cu rnlyear. Consumptionis projectedto rise to about55.3 million cu rn/yearby the year
2001.~~The city of Blantyrehasatotal of 29,000meteredconnectionsandthe waterdemandand
usecategoriesarepresentedin Table II 3

Table11.3: Water demand and use in Blantyre 1997 (million cu m!yearf~

Category Demand

High densitytraditional 2,695
High densitypermanent 1,432
Low density 6,545

GovernmentiPublic 4,500
Schools/Colleges 1,023
Industry/Commerce 4,295 ——

MAURITIIUS
An estimated40.6 percentof the1.1 million peoplein Mauritiuslived in urbanareasin 1995.~~The
WaterResourcesUnit (WRU), falling undertheMinistry ofEnergyandWaterResources,is respon-
sibleforwaterdevelopmentissues.Theseincludedemandassessment,management,monitoringand
conservation.WRU liaiseswith the CentralWaterAuthority. While the 1995 urbanwaterdemand
figuresfor Mauritiuswereunavailable,theprojectedmunicipal waterdemandstandsat220million
cum for theyear2000,increasingto about400million cum in 2020.98

MOZAMEIQUIE -

In 1995,anestimated34.2percentof tue 17.9million peoplein Mozambiquelived inurbanareasY9
The 1995annualurbanwaterdemandfor the wholecountrywasabout135million cu m, represent-
ing the correspondingpercapitadaily waterdemandat20 litres. Of this volume,unaccountedfor
waterwas estimatedat 60 percent’°°.
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Table11.4: Mozambique’s 1992water demandestimateby city (miffion cu metres/year)

~jty - Population Domestic Non-domestic Losses Total

Maputo* 590,324 15,527 10,500 16,920 42,950
Beira 83,594 2850 1,330 3,136 7,317
Quelimane 19,986 342 293 254 889
Nampula 54,234 895 1,139 1,220 3,255
Lichmga 5811 104

—

86 - - -- 4848 238
Chimoio 11364 292 267 25 584

* Figures obtained from Mozambique’s Minist,y of Water, ‘Provincial Towns Water Sector Study - Estudo Das 12 Cidades’

by DHV Consultec.

Additional water demand data for specific cities were gathered from field visits, interviews and the
‘Twelve Cities’ report by theNationalDirectorateof Water(DNA). The datais presentedin Table
11.4. The water demand and usegroups were drawn up as: domestic, to includehousesandyard
connections;non-domestic,to includeinstitutional,industrial,commercialandpublictaps;andloss-
es,to includeunaccountedfor water.

NAMIBIA
In the caseof Namibia,about37.5percentof the 1.5 million peoplein the countrylived in urban
areasin 1995. Specific waterdemanddatacould only be obtainedfor Windhoek.The data’°’are
shown in Table 11.5.

Table11.5: Windhoek’s water demand(million cu metres/year)

~Yèar
~

Population Residential Industrial Commercial Total
demand

Total
supply

1995 181,696 - 10,057 1,537 4,420 16,014 17,913
1996 191,508 7,829 1,414 4,094 13,337 15,172

Onaverage,Windhoek’sdaily per capitawaterdemandwas about242 and 196 litres in 1995and
1996respectively.Unaccountedfor waterwas about 11 and12 percentfor the two years,respec-
tively.102 The decreasingper capitadaily consumptionis remarkable,especiallyin light of the in-
creasingpopulation(averageannualgrowth rateestimatedat 5.1 percentin 1996). Singlefamily
umtswere25,405andmultiple family units were2,605.In addition,therewereabout80 industrial
and 40,000 residential consumers drawing water from public standpipes. Had Windhoek’swater
demand patterns not changed, the city was going to rundry by 1998.In fact,by the year 2003, the
city wouldrequiredrawingwaterfrom someof its perennialsources,thenearestbemgtheOkavan-
go River (about800 Kilometresaway))°3However,dependingon the potential to developfuture
groundwatersources,the datemaybe delayedto the year2009.’°~

SOUTH AFRICA
In 1995, about 48 percentofthe 41.5 million peoplein SouthAfnca lived in urbanareas.105The
1995annualurbanwaterdemandfor the countrywasabout10,397 billion cu m, reflecting a corre-
spondinghigh percapitadaily waterdemandof 686 litres.The trendin SouthAfrica’s urbanwater
demandis shown in Figure11.2.106
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Figure 11.2: Trends in SouthAfrica’s urban water demand

Water demand for South Africa’s tourist town of Hermanus requires some special consideration
This resorttown is knownfor its strong conservation measures and is the namesakefor South
Affica’s HermanusDeclarationon WaterConservation.Hermanus’populationwas estimatedat
22,481 in 1996. Within the town, there are 70 industrial consumers, 7,357 single family units and
779 multiple family units Water conservation trends for the town reflect its water demand patterns
shownin Figure11.3.

A point to note is that the town used almost the same amount ofwaterduring 1992and1997.This
of course is against a trend of increasing tourist numbersto thetown.

Figure 11.3: Hermanus water demand patterns
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Water demandfor the cities of PretoriaandJohannesburg’°7for 1996 was estimatedat 1,342
billion cu m. Detailsof waterdemandandprojectionsfor 1990, 2000 and2010 for Cape Town,
Durban, Pinetown, Pietermaritzburg and Port Elizabeth are presented in Table 11.6.108
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Table 11.6: Water demand and projections for selectedSouth African cities (million m3/year)

Cape Town

Year Population Domestic Industrial Municipall
Commercial

Total

1990
2000

2010

2,220,000
2,700,000 - -

3,100,000

152
216
275

41
61
80

63
90

114

256
367
469

Durban-Pinetown-Pietermaritzburb
Year Population Urban Industrial Nature Total

1990
2000

2010

2,400,000
3,200,000

4,100,000

134
179

261

170
228

279

18
18

18

322
425

558

Port Elizabeth
Year Population Domestic Industrial Unmetered Total

1990 -

2000
2010

980,000
1,220,000
1,510,000

49
73

106

25
37
53

8
12
18

82
122
177

SWAZILAND
About 31.2 percent of the 1.2 million people in Swaziland lived in urban areas in 1995. The Urban
WaterServicesCorporationis theproviderof water.The 1995annualurbanwaterdemandfor the
countrywas estimatedat25 million cu m, with acorrespondingpercapitadaily waterdemandat57
litres. Unaccounted for water was estimatedat 60 percent.10~However,domesticwaterdemandis
expectedto rise,”°fitting well into thetrendestablishedsince1980(Figure11.4).

Figure 11.4: Swaziland’strend in domesticdemand
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Another source111 shows that the country’s urban domestic water demand was 5.77 million cu m
in 1994. It was projected to rise to about 16.35 million cu m by theyear2016. Similarly, industrial
water demand was 5.71 million cu m in 1994 andwasprojectedto riseto about13.94million in
2016. -

TANZANIA
In 1995, about24.4 percentof the32.5 million peoplein Tanzanialived in urbanareas.The 1995
annualurbanwaterdemandfor the wholecountrywas estimatedat 1.69billion cu m, representing
apercapitadaily waterdemandof 142 litres. No furtherwaterdemanddatawas collectedduring
the study.

ZAMBIA
About43.1 percentor4,094,500of Zambia’s9.5million peoplelived inurbanareas in 1995. The
1995annualurbanwaterdemandfor the countrywas about532 million cu m, reflectinga corre-
spondingper capita daily waterdemandof 145 litres. The 1990 waterdemandandpopulation
data’12 for selected Zambian cities are shown in Table 11.7.

Table 11.7: 1990urban waterdemandfor selectedZambiancities(million en metres/year)

-- City Population Demand

Kitwe
Ndola
Luanshya
Chipata
Chingola
Mufulira

400,000
608,038
147,000
16,340

116,000
200,000 -

3,596
9,000
1,040

270
833

- 5,006

Detailed data sets for Lusaka were scarce.However,informationbasedon the CentralStatistics
Office and Water Sector Development Group Database show that the capital’s 1990 population was
816,861people,consumingabout8,800cu m of waterperhour.[13

ZIMBABWE
In 1995, anestimated32.1 percentofthe 11.3 million peoplein Zimbabwelived in urbanareas.114
Urbanwatersuppliesarearesponsibilityofeithercity councilsor municipalities.The 1995 annual
urbanwaterdemandfor the country was about697 million cu m, reflectinga correspondingper
capitadaily waterdemandof 169 litres. Another sourceestimatesthat the 2020 daily urbanper
capitawaterdemandwill be 220 litres115.Thetrendin Harare-Chitungwizaurbanwaterdemandis
shown in Figure 11.5 l16 Another(1996)calculation’11that combinedthe Harare-Cbitungwizawa-
terdemandwith thesmalltown ofNortonestimatedthedemandat 155 million cubicmetres.Water
demanddatafor BulawayoandMutarewerealsocompiled.Bulawayois basically locatedin the
drierpartsofZimbabwewherewateris scarce.In fact,duringthe 1991-92 drought,theBulawayo
city councilhadtoimplementstrongwaterrationingmeasures,someofwhicharestill in place.Data
for 1992 show that the city’s daily per capitademandwas 80 and220 litr~ for the high and low
density residential areas respectively.’18
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Figure11.5: Trend in Harare-Chitnngwiza water demand
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The 1995 breakdown for Bulawayowaterrequirementsareas follows:

35.9 nnllion cu mfor domestic uses; and 11.2 million cubic metres for industrialand 11.2 million

cubicmetresfor commercial.This brings the 1995 total to about58.3 million cu m

The city of Mutare’spopulationwas estimatedat 144,000peoplein l995[20 andthefigure roseto
about175,000in 1996with acorrespondingdemandof 12 million cu m. TheDepartmentof Water
Resourcesestimatesan annualgrowth rate ofabout 3.5 percentafter1999.121

r
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