
EXAMININGTHENEEDANDNECESSITYOFWATERMANAGEMENTINGREATERNOIDACITY

ABSTRACT:

GREATERNOIDAINDUSTRIALAREAISLOCATEDATTHEINTERSECTION OFTHEWESTERN AND
EASTERNDEDICATEDFREIGHTCORRIDORSANDISALSOTHEGATEWAYTOTHEDELHI-MUMBAI
INDUSTRIAL CORRIDOR (DMIC).IT LIES WITHIN THE NATIONAL CAPITAL REGION OF INDIA’S
CAPITAL -NEW DELHIAND IS ADJACENT TO NOIDA,ONE OF THE LARGEST INDUSTRIAL
TOWNSHIPSINASIA.HAVINGPOPULATIONMORETHAN100000INTOTALASPERTHECENSUS
2011.

GREATERNOIDAISDEVELOPINGCITYANDMOVINGFASTTOBECOMETHEDEVELOPEDCITYIN
THEPROCESSEXPLOITATIONOFNATURALRESOURCESREQUIREDTODEVELOPTHEECONOMIC
DEVELOPMENTOFTHECOUNTRY.OVER EXPLOITATIONOFSOURCESCREATESTHESCARCITY
ANDBIGPROBLEMS.AS OVEREXPLOITATIONOFGROUNDWATER,LOWERINGTHEWATERTABLE
AND EFFECTING THEQUALITYOFGROUND WATER.WITH MOREPEOPLELIVING IN GREATER
NOIDA CITY THAN EVER BEFOREAND MANY NEW CONSTRUCTION WORK ISGOING ON,THE
GREATERNOIDACITYDRAWSMOREWATERFROM GROUNDANDALSOTHEILLEGALEXTRACTION
OFGROUNDWATERFORCONSTRUCTIONLEADSTODECREASEINWATERTABLE

THE HARDNESS OF WATER IS ONE OF THE ISSUES WHICH ARE TROUBLING RESIDENTS OF
SEVERALSECTORSACROSSGREATERNOIDAFORALONGTIMENOW.THETDSLEVELINWATERIS
FOUNDMORETHAN500.HOWEVER,THENORMALTDSINWATERSHOULDBE500,ACCORDINGTO
THEHEALTHDEPARTMENT."THETDSLEVELSINWATERVARYACROSSALLSECTORSINGREATER
NOIDA.THETDSLEVELINSECTORALPHAIS700ANDABOUT800INSECTOROMEGA,ASTHETDS
LEVELSAREHIGH,QUANTITYOFUNDESIRABLEMINERALSLIKECALCIUM ANDMAGNESIUM ARE
ALSOHIGH.THISLEADSTOSEVERALISSUESLIKECORROSIONOFELECTRICAPPLIANCES,PIPES
ANDTAPS.TODAYTHECITYIS FACINGTHEBIGGESTPROBLEM THATISSCARCITYOFWATER
DRINKINGWATERASTHELEVELOFWATERISCONTINUALLYDECREASING.

Fig-1ref:CGWA

WENEED SOMEWELL-PLANNED STRATEGIESLIKEIFWEKNOW THEPLACESWHEREHEAVY
RAINFALLOCCURS,THENWECANPUTEXTRAEFFORTSTHEREINORDERTOSAVEWATERFOR



FUTUREUSE.THOUSANDSOFGALLONSOFWATERCAN BESAVEDIFWEKEEPOURDRAINAGE
SYSTEM PROPER.THE GROUNDWATER LEVEL,ACCORDING TO THE CGWA ,AREA’S GROUND
WATERHASSURPASSEDTHE"CRITICALLEVEL"ANDISNOW "OVEREXPLOITED",WHICH MEANS
THECITY COULD FACEA SERIOUS WATER SHORTAGEIN THEYEARS TO COMEUNLESS ITS
GROUNDWATERISADEQUATELYRECHARGED.THEGROUNDWATERLEVELIN THEDISTRICTIS
FALLINGALARMINGLYBYAMETEREVERYYEAR,SAYSARECENTLYRELEASEDREPORTBYTHE
MINISTRY OF WATER RESOURCES,A CONSEQUENCE OF THE CITY'S BREAKNECK PACE OF
URBANIZATIONTHATNOW THREATENSTODERAILIT.

TO SAFEGUARD ITS WATER,AUTHORITY HAS PLANNED MANY WAYS TO CONSERVE WATER
NATURALLY,STILLTHEREGION ISIN A STATEOF“WATERSTRESS”:ITUSESMORETHAN 40
PERCENTOFTHEWATERAVAILABLETOIT.
WITHMOREPEOPLELIVINGINCITYTHANEVERBEFOREANDMANYNEW CONSTRUCTIONWORK
IS GOING ON,TODAY,THE GREATER NOIDA CITY DRAWS MORE WATER FROM GROUND.TO
SAFEGUARD ITS WATER,AUTHORITY HAS PLANNED MANY WAYS TO CONSERVE WATER
NATURALLY,STILLTHEREGION ISIN A STATEOF“WATERSTRESS”:ITUSESMORETHAN 40
PERCENTOFTHEWATERAVAILABLETOIT.

FIG-02,REF:www.greaternoidaauthorityonline.co.in
INTRODUCTION:
WATER SHORTAGE IS ONE OF THE MAJOR PROBLEMS OF THE 21ST CENTURY WHICH
INCIDENTALLYISALSOTHEBEGINNINGOFTHENEW MILLENNIUM.HORRIBLEPREDICTIONSARE



BEINGMADEREGARDINGTHEWATERPROBLEMSBEINGFACEDBYTHEMANKINDDURINGTHE
NEXT50YEARS.IFTHELAST50YEARS AREANYGUIDE,THEREISNODOUBLETHATTHEWORLD
ISGOINGTOFACEASERIOUSPROBLEM.SINCEWATERISLIFEWECANNOTDOWITHOUTIT,WE
ALLHAVETOTHINKHOW TODEALWITHTHISSITUATION.UNTILTHESCIENTISTSCANTHINKOF
BETTERANDDURABLESOLUTIONSWEMUSTDOWHATEVERISPOSSIBLEATTHEGRASSROOT
LEVEL.
THEIMPACTISREALIZEDSOON ASDEPLETING WATERLEVELSANDQUALITYDETERIORATION
DUETOOVER-EXPLOITATIONANDOVERAPPLICATION
THESITUATION IN URBAN ANDINDUSTRIALSECTORSOFTHECOUNTRY.ALMOSTALLURBAN
AREASAREDEPENDINGUPON WATERSUPPLY.ABOUT50% OFINDUSTRIALREQUIREMENTSOF
WATERAREPRESENTLYBEING FULFILLEDBYTHEGROUNDWATERRESOURCES.
THEREISNODOUBTTHATCOUNTRYISFACINGWATERCRISES.ASPERTERIREPORTOF1997PER
CAPITAWATERAVAILABILITYWILLDROPTO1500CUBICMETERSINTHEYEAR2017,WHICHWAS
AROUND6000CUBICMETERSIN1947..
TODAYWENEED AN INTEGRATED WATERSHED DEVELOPMENTWHERERIVERSCANAL,LAKES
UNDERGROUNDRESERVOIRANDAVAILABLERAINWATERIAGIVENAREASHOULDBETAPPEDTO
ADDRESSTHELOCALPOPULATIONSWATERNEED.COMMUNITYINITIATIVESTOMANAGEWATER
RESOURCESIN ASUSTAINABLEMANNERATLOCALLEVELAREMOSTREQUIRED.IN PRESENT
SCENARIO,WHENSURFACEWATERRESOURCESAREFULLYCOMMITTEDANDTHEREISIMMENSE
PRESSUREONUNDERGROUNDRESERVOIRS

PIC-01
NEEDOFWATERMANAGEMENTINGREATERNOIDA:

GREATERNOIDACITY TOTALMALE FEMALE

CITYPOPULATION 102,05455,540 46,514

LITERATES 75,431 43,422 32,009

CHILDREN(0-6) 14,821 8,152 6,669

AVERAGELITERACY(%) 86.47%91.63% 80.33%

SEXRATIO 837

CHILDSEXRATIO 818

HINDONRIVER POLLUTION
THEWHOLEAREASWITNESSESSEVERE GROUNDWATERCONTAMINATIONMAINLYBECAUSEOF
ITSGEOGRAPHICALLOCATION ON THEBANKOFHIGHLYPOLLUTEDHINDON RIVERANDALSO



DUETOTHELEACHINGOFLIQUIDANDSOLID WASTEFROM INDUSTRIES INUPSIDEAREAAND
GREATERNOIDA.

EXISTINGWATERRESOURCESANDNEEDSOFGREATERNOIDA

POTABLEWATERSUPPLYSYSTEM INGREATERNOIDA
PRESENTLYBOREWELLS AREUSEDFORWATERSUPPLYINRURAL&URBANAREAS.
THESUPPLYISDIVIDEDINTO4ZONES.
IN URBAN AREAS91BOREWELLS,28UPPERRESERVOIRSAND06UNDERGROUNDRESERVOIRS
(SECTOR-GAMMA,ALPHA,DELTA,SECTOR-37,STADIUM ANDBALAKINTERCOLLEGE)AREDOING
THEWATERSUPPLY.
WHERETHEUNDERGROUND RESERVOIRSAREFUNCTIONALTHEREBOREWELLSAREUSED TO
FILL UNDERGROUND RESERVOIRS AND THEN FROM UNDERGROUND RESERVOIRS TO UPPER
RESERVOIRSAREFILLEDTOSUPPLYTHEWATERINTHEAREA.
THESECTORWHERETHEUNDERGROUNDRESERVOIRSARENOTTHERE,BOREWELLSFILLTHE
UPPERRESERVOIRS/OVERHEADTANKSDIRECTLY.
WITHTHEINCREASEINTHEWATERDEMANDTHENEW OVERHEADTANKSANDBOREWELLSARE
GETTING CONSTRUCTED IN THE URBAN AREAS OF GREATER NOIDA 29 BOREWELL ARE
FUNCTIONALAND78BOREWELLSAREUNDERCONSTRUCTION

137M LDSEWEGETREATMENTPLANT
 GREATERNOIDAREGIONHASBEENDIVIDEDINTO8REGIONSINTHESEWERAGEMASTER

PLAN.
 137MLDSTPISUNDERCONSTRUCTIONINTHEKASNAVILLAGEAREAFORTHEPHASE-1.
 15085LACSISTHECOSTOFSTP.
 CONSTRUCTIONOFSTPISBASEDONSBRTECHNOLOGY,THEWATERBODISLESSTHAN

10INTHISTECHNOLOGY.
 PROJECTISFUNCTIONALATPRESENT

5.1.3GANGAJALPROJECT
 FORDISTRIBUTIONOF85CUSECGANGAJALTODIFFERENTSECTORSOFGREATERNOIDA,

200MM DIATO 1400MM DIA.GRPPIPEAPPROXIMATELY89.0KM LENGTH LAYING AND
CONSTRUCTION25UGRONPMCBASESISGOINGONBYUPRNN.78KM LENGTHPIPELAYING
WORKISEXECUTEDANDCOMPLETEDBYUPRNNANDUGR’SCONSTRUCTIONWORKISUNDER
PROGRESS.3 UGR AND BALANCE PIPE LAYING WORK HAS SHOPPED BECAUSE OFNON
AVAILABILITYOFLAND.TOTALPAYMENTAGAINSTTHEWORKDONEBYUPRNNAGAINSTTHE
MOU/AGREEMENTCOST318CR.216.46CR.HASBEEN PAID .THEPRESENTLYWORK IS
UNDERPROGRESS.SOMEDISPUTEONSOMEAREATHEWORKINEFFECTED.81%WORKHAS
COMPLETED.
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TABLE-02

PRE&POSTMONSOONWATERLEVELCITYAREA,GREATERNOIDA

Sl.
No

NameofPlace

Depth
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peizom
(M)

WATERLEVEL(BGL)INMETRE
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Mon
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Mon
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Mon
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Mon
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Mon

Pre
Mon

Post
Mon

Pre
Mon

Post
Mon

200620062007200720082008200920092010201020112011

1 ALPHA 42.6 6.16 6.03 6.69 6.97 7.53 7.43 7.92 8.05 8.73 7.527.91 8.16

2 CITYPARK 41.1 5.88 5.85 6.46 6.83 7.69 7.21 8.4 7.75 8.41 7.057.95 8.15

3 GAMMA 40.6 5.85 5.6 6.09 5.93 6.77 6.42 7 7.23 7.4 6.697.06 7.41

4
D.M.

40.65 3.8 3.57 3.91 4.01 4.42 4.37 4.75 4.93 5.45 4.564.76 4.81
OFFICE

5 SURAJPUR 39 5.55 5.41 5.81 6.23 6.05 5.86 6.65 6.71 6.75 6.086.22 6.16

6 D.P.S. 41.6 4.4 5.36 5.64 5.36 5.58 4.79 5.75 5.66 6.41 4.885.01 5.39

7
CHAURUSIA
ESTATE

44.05 6.5 5.87 6.28 6.44 6.79 6.23 6.7 6.49 7.23 5.766.91 7.04

8 POLICELINE 40.62 3.15 2.21 2.89 3.24 3.21 2.53 3.46 3.95 4.76 1.733.14 2.49

9 SECTOR-36 40.55 14.8514.6814.8 15.59- - - - - - - -

10DELTA-3 41.65 6.65 3.31 6.66 6.58 6.58 6.56 6.55 6.49 7.38 5.846.44 6.73

11PIESYGMA-3 40.2 6.3 4.73 5.13 - - - - - 6.31 5.135.76 5.52

12PIE-2 43.8 5.65 5.88 6.19 6.17 6.58 5.83 8.05 6.91 7.66 5.876.96 -

13
ANOX AIR
PRODUCTS

33.45 5.45 5.2 5.68 7.18 7.18 6.59 6.35 6.85 7.35 6.266.64 6.67

14
HULDONI
TURNING

39.1 6.05 5.62 6.27 6.17 6.24 5.97 - - - 5.646.21 5.71



15HONDASYAL 39.8 5.82 5.47 5.84 5.79 6.15 6.12 7.45 7.44 7.6 6.537.14 6.96

16
GREEN
NURSARY(H.P.
GAS)

36.3 3.85 3.6 4.04 3.93 4.13 4.29 7.05 7.18 6.81 5.515.41 6.4

17
KNOWLEDGE
PARK-3

39.25 6.08 5.63 6.56 6.57 7.91 7.31 8.81 8.88 9.59 5.886.47 6.5

18
I.T.S.DENTAL
COLLEGE

38.85 4.5 4.16 4.64 4.76 5.07 4.66 6.47 - 6.06 3.894.42 -

19
GULISTANPUR
PRY.SCHOOL

33.4 12.3511.9512.6411.9112.5112.29- - - - - -

20MUSICALPARK 37.3 5.9 5.22 5.58 5.71 6.06 5.63 6.1 6.7 7.38 6.035.78 5.64

21SAFIPUR 39 9.05 8.45 8.93 9.17 9.06 8.72 - 8.85 9.51 7.728.31 7.93

22PARICHAUK 39 5.92 5.66 6.59 6.72 7.66 6.67 7.95 8.05 9.35 7.648.61 8.41

23N.T.P.C.COLONY 38.75 5.75 5.22 5.62 5.38 5.75 5.21 6.57 - - - - -

24
TUSIYANA
TURNING

39.7 5.85 4.83 5.24 4.98 5.58 5.26 5.76 5.93 6.15 4.795.46 5.52

25
HANUMAN
MANDIR(BISRUCK)

34 3.85 3.83 3.62 4.56 4.05 3.29 4.05 4.38 5.24 2.263.42 2.28

26A.C.C. 35.65 9.55 8.93 9.54 9.61 10.059.54 10.0510.4311.079.269.06 9.51

27
SAKIPUR
PRY.SCHOOL

36.1 11.9 10.9811.6211 11.6811.3611.6311.9312.6410.811.08-

28
DEEP MEMORIYAL
SCHOOL

33.9 10 9.19 9.68 9.26 9.85 9.58 10.0710.2511.048.869.94 9.81

29PIYAJOFACTORY 35.9 3.85 3.38 3.81 3.84 4.1 3.64 4.61 4.72 5.53 3.414.31 4.07

TABLE-03
MANAGEMENTAPPROACHESANDTOOLS
THERE IS NO ONE-SIZE-FITS-ALL IUWM MODEL;RATHER,EACH CON¬TEXT WILL DEMAND A
DIFFERENTMIXOFMANAGEMENTAPPROACH¬ES.SO WHATARESOMEOFTHEOPTIONSFOR
SUSTAINABLYMEETINGTHEWATERNEEDSOFGROWINGCITIESANDREDUCINGTHEIRIMPACT
ONTHEENVIRONMENT?
WATERRECLAMATIONANDREUSE

STORM WATERMANAGEMENT
INDEVELOPINGCOUNTRIES,MANYPARTSOFCITIESANDINPAR¬TICULARSOMELOW-INCOME
BUILT-UP AREAS ARE EXPERIENC¬ING EXTENSIVE FLOODING DURING PERIODS OF INTENSE
RAINFALL.THEREAREOPTIONSFORURBAN STORMWATERMANAGEMENTTHATCAN REDUCE
NEGATIVEIMPACTSANDINCREASETHEAVAILABILITYOFWATERRESOURCESLOCALLY.THESE
INCLUDEUSINGRETENTIONPONDS,PERMEABLEAREAS,INFILTRATIONTRENCHESANDNATURAL
SYSTEMSTOSLOW THEWATERDOWN.LODZANDBELOHORIZONTEAREUSINGSUCHSYSTEMS,
AND BIRMINGHAM IS EXPERIMENTING WITH GREEN ROOFS TO ACHIEVE THE SAME EFFECT
(SWITCH,2011).GREENAREASTHATTAKEUPWATERCANBENEFITCITIESWITHHIGHRISKOF
FLOODING AND PROVIDE ECOSYSTEM SERVICES INVOLVING LOWER COSTS COMPARED TO
CONVENTIONALSTORMWATERDRAINAGESYSTEMS(BOLUNDANDHUNHAMMAR,1999).THOSE



CONVEN¬TIONALSYSTEMSMAYINCLUDECLEANINGUPURBANRUNOFFANDSTORMWATERIN
ORDER TO REDUCE POLLUTION AND INCREASE THE AVAILABILITY OF WATER RESOURCES
LOCALLY.THEVALUEOFNATU¬RALANDCONSTRUCTEDWETLANDSANDSWAMPSIN URBAN
WATERRETENTIONANDPURIFICATIONISINCREASINGLYRECOGNIZED.
RAINWATERHARVESTING
FLOW-ORROOF-WATERHARVESTINGCANBEAMEANSOFINCREAS¬INGLOCALWATERSUPPLY
ANDGROUNDWATERRECHARGEWHILSTSIMULTANEOUSLYALLEVIATINGFLOODINGPROBLEMS
INSOMEAREAS.THESEMEASURESMAYBEANIMMEDIATESOLUTIONTOACCOM¬PANYLONG-
TERM INFRASTRUCTUREIMPROVEMENTSINWATERSUP¬PLYANDDRAINAGE.ALTHOUGHFLOW-
ORROOF-WATERHARVESTINGSYSTEMSHAVEBEENIMPLEMENTEDINSOMECITIES,THEREHAS
BEENNOCOMPREHENSIVEDOCUMENTATIONOFDESIGNCRITERIAUSED,COSTSANDBENEFITS,
IMPACTSANDCONSTRAINTSTOLARGESCALEADOPTION.SUCHANEVALUATIONWOULDALLOW
OUT-SCALINGSUCHPRACTICES.
‘GREENINFRASTRUCTURE’
INCORPORATINGECOLOGICALFUNCTIONSINTOLANDSCAPEDESIGNCANALSOEXTENDBEYOND
STORMWATERMANAGEMENT.THEYIN¬CLUDENATURALORNATURE-MIMICKING SYSTEMSTO
TREATPOLLUTEDWATER(ASANO,2005;BROWN,2009).BYCOMBININGFLEXIBLETREATMENT
TECHNOLOGIES WITH FUNCTIONAL LANDSCAPES,THEY ALLOW VARIOUS COST-EFFECTIVE
APPROACHESTORESTORINGTHEINTEGRITYOFURBANECOSYSTEMS(BROWN,2009).
PAYMENTFORECOSYSTEM SERVICES(PES)
PES IS ANOTHER TOOLTHAT HAS PROVED USEFUL,PARTICULARLY IN PROTECTING URBAN
WATERSUPPLIESFROM UPSTREAM ACTIVITIES.HERE,LAND OWNERSAND USERSAREGIVEN
INCENTIVES (OFTEN MONETARY)TO ENGAGE IN LAND-USE PRACTICES THAT LEAD TO AN
ECOLOGICALSERVICE.WITHINTHEWATERSECTOR,PAYMENTMODELSAREDESIGNEDWITHIN
THE CONTEXT OF WATERSHEDS. CONVENTION¬ALLY,DOWNSTREAM COMMUNITIES PAY
UPSTREAM WATERUSERSTOREFRAINFROM PRACTICESTHATCANUNDERMINETHEINTEGRITY
OFNATURALRESOURCESINGENERAL,ANDRIVERFLOWSANDWATERQUALITYINPARTICULAR.
PES IS INTENDED TO COMPENSATE RURAL (OFTEN POOR)WATER-USERS TO MANAGE A
COLLECTIVEECOSYSTEM,EVEN IFTHEY ARENOT THEIMMEDIATEBENEFICIARIES OFSUCH
ACTIONS(ISET-NEPAL,2008).PES,THUS,AMOUNTSTOATOOLFORJOINED-UPMANAGEMENTOF
NATURALRESOURCESACROSSTHEURBAN-RURALCONTINUUM.
EFFICIENTWATERUSE
THISCANINVOLVEREDUCINGLOSSESANDENCOURAGINGMOREEFFICIENTPRACTICESONTHE
PART OF WATER USERS.DOMESTIC WATER SUPPLY SYSTEMS OFTEN FACE MAJOR WATER
LOSSES,WITH LEAKAGE PERCENTAGES OF OVER 50 PERCENT.EFFICIENCY OF WATER USE
SHOULD MINIMIZE WATER LOSSES DURING TREATMENT,TRANS¬PORT,STORAGE AND USE.
REDUCING WATER LOSS INVOLVES ASPECTS RELATED TO DESIGN,CONSTRUCTION AND
OPERATIONANDMAIN¬TENANCEOFSYSTEMS,ASWELLASUSERBEHAVIOUR.SINGAPOREAND
PHNOM PENH ACHIEVEDSIGNIFICANTREDUCTIONSIN UNAC¬COUNTED-FORWATEROVERTHE
LASTDECADE.IN ZARAGOZA,SPAIN,THEMUNICIPALITYINSTITUTED A DEMONSTRATION ON
WATERLOSSMANAGEMENTWITH THEINSTALLATION OFWATERSAVING DEVICESANDWITH
THEMONITORINGOFFLOWSANDPRESSURESTHROUGHASUPERVISORYCONTROLANDDATA
ACQUISITION SYSTEM,LINKED TO A GEOGRAPHIC INFORMATION SYSTEM AND SIMULATION
MODEL(SWITCH,2011).
ECONOMICANDFINANCIALINSTRUMENTS
EFFORTS TO PROMOTE IUWM MUST ADDRESS THE QUESTION OF CAPITAL AVAILABILITY,
INCLUDINGAPPROPRIATEFINANCIALTOOLSANDCOSTSHARING.INVESTMENTSBYNATIONAL
GOVERNMENTS IN WATER RESOURCES DEVELOPMENT HAVE TRADITIONALLY BEEN
OVERSHAD¬OWED BY THOSE FOR TRANSPORT,ENERGY,TELECOMMUNICATIONS AND THE
MILITARY.FUNCTIONALRESPONSIBILITYFORWATERSERVICESHASTENDEDTORESTON THE
SHOULDERSOFLOCALGOVERNMENT(SERAGELDIN,1994;ASCITEDINREES,2006).HOWEVER,IN
THEGLOBALSOUTH,LOCALGOVERNMENTREVENUESTREAMSAREOFTEN INADEQUATE.ASA
RESULT,THEYOFTENLACKTHEFINANCIALMEANSTOMAINTAININVESTMENTSINLINEWITH
DEMOGRAPHIC CHANGE AND PHYSICAL DEVELOPMENT.AT THE SAME TIME,THE COST-
RE¬COVERY POTENTIAL OF COMMERCIAL SERVICE PROVIDERS IS CON¬STRAINED BY LOW
AVERAGEINCOMESAMONGUSERGROUPS.WATERPRICINGANDAPPLICATIONOFTHEPOLLUTER
PAYS PRINCIPLE CAN BE IMPORTANT COMPONENTS OF ENCOURAGING MORE EFFICIENT
RESOURCEUSEASWELLASPROVIDING FUNDING FORIUWM FUNC¬TIONS.OTHERFINANCIAL
STRATEGIES,INCLUDING FISCALTRANSFERSANDCROSS-SUBSIDIES,SHOULDBEDEPLOYEDIN
ORDERTOTACKLERESOURCEDEPLETIONANDINEQUALITY(UNDP,2006).



ALSO,SPECIFIC STRATEGIES ARE NEEDED TO FOCUS PUBLIC RE-SOURCES ON LEVERAGING
RESOURCESFROM LOCALAUTHORITIES,CONSUMERSANDTHEPRIVATESECTOR(SEEBOX3).
SUCCESSFULMICROFINANCE,OUTPUT-BASEDAIDANDLOAN-FINANCEDAP¬PROACHESMAYBE
ADOPTED ASCORESTRATEGIESPARTICULARLYIN THESANITATION SECTOR.CONVENTIONAL
PUBLICSECTORFINANCINGOFWATERANDSANITATIONSERVICESFREQUENTLYDOESN’TREACH
THEPOORANDVULNERABLEANDSPECIFICSTRATEGIESARENEEDED,MANYOFWHICHINVOLVE
ALTERNATEFUNDINGSOURCES(BAHRIETAL.,2010).

PIC-02-
PLANOFACTIONBYTHEGREATERNOIDAAUTHORITY
SPATIALPLANNINGWITHWATER
FROM THEAFOREGOINGITSHOULDBECLEARTHATEXPANSIONCANBESUSTAINEDONLYIFIT
IS BASED UPON SUSTAINABLE UTILIZATION OF LOCALIZED WATER RESOURCES.SINCE THE
AVAILABILITYOFSURFACEWATERISBECOMINGINCREASINGLYDIFFICULTEXPANSIONBEYOND
THATLIMITSUSTAINABLEBYLOCALRESOURCESSHOULDTAKEPLACEONLYONCEWHENTHE
ADDITIONALSURFACERESOURCESAREACTUALLYMADEAVAILABLE.
THEREFORE SPATIAL PLANNING SHOULD BE DONE WITH A VIEW TO EFFICIENT RESOURCE
MANAGEMENT OF THE AVAILABLE LOCALIZED VARIETY.PLANNING WITH WATER MEANS
INCORPORATINGTHEUNDERSTANDINGOFTHEWORKINGOFTHEHYDROLOGICALANDHYDRO
GEOLOGICALSYSTEM AND PRINCIPLESIN LAND USEPLANNING ASA BASISFOR MAKING A
SPATIALPLANNINGDECISION.ANYURBAN SETTLEMENTCAN,WITHIN AN AREAOFTHREETO
FOURTIMESTHEURBANIZED AREA,IFSUFFICIENTSITESFORWATERSTORAGETO MEETITS
REQUIREMENTS WITHIN THE CONTEXT OF MODERATE RAINFALL.IT IS IMPORTANT FOR
PLANNERSTOUNDERSTAND:

 THEWORKINGSOFTHEHYDROLOGICALCYCLE
 THEINTERCONNECTEDNESSOFTOPOGRAPHY,SURFACESOILANDRUNOFF
 THEINTERCONNECTEDNESSOFSURFACEWATERANDGROUNDWATER
 RECHARGEANDSOILCHARACTERISTICSFORUNDERGROUNDFLOWS
 AQUIFERSHYDROLOGEOLOGY
 MECHANICSOFARTIFICIALRECHARGE
 MACHINESOFSUSTAINABLEGROUNDWATERWITHDRAWAL

THISITWOULDBEENSUREDTHATANYPLANNEDDEVELOPMENTTHATWOULDNOTBEATTHE
EXPENSEWATERSYSTEM BUTWOULDENHANCETHELOCALIZEDAUGMENTATION OFSUPPLY
ANDINTHEPROCESSENHANCEANDENRICHTHELOCALECOLOGY.
IN INDIAWHERETHERAINFALLISCONCENTRATEDIN TIMETHEBULKOFRAIN WATERFLOWS
AWAYVIARIVERINESYSTEM.INDEEDSOFARTHEREHASBEENANEXAGGERATEDEMPHASISON
DRAINAGE.THE REALIZATION IS NOW SINKING IN THAT RAINWATER RUNOFF AND FLOOD
DISCHARGECONSTITUTEA MAJORRESOURCETO BECONVERSED.THEUSAGEOFMONSOON
WATERWHOSEARRIVALISCONCENTRATEDMAINLYINTHREEMONTHSNEEDSTOBEDISPERSED



OVERTHEYEAR.ITISESTIMATEDTHATJUST1% OFTHEANNUALPRECIPITATION ALLOVER
INDIA,IFSTORED,ISSUFFICIENTTOTAKECAREOFITSDOMESTICWATERREQUIREMENTS.

GUIDELINESFORURBANPLANNINGANDDEVELOPMENT
URBAN PLANNING SO FARHASBEEN BASEDON ASSUMPTION THATTHECOLOSSALNEEDOF
WATEROFTHEFASTGROWINGPOPULATIONOFOURCITIESWOULDBE“SOMEHOW”SERVEDBY
THE GROUNDWATER.IT HAS NOT HAPPENED THE WATER SUPPLY SCENARIO FOR ALLOUR
METROPOLIS IS VERY GRIM AND WE CAN HOPE TO OVERCOME THE PROBLEMS OFWATER
SCARCITYONLYBYTAKINGALLNECESSARYSTEPTOWARDSHARVESTINGRAINWATERATTHE
INDIVIDUALUSE,COMMUNITYANDCITYLEVELS.
NECESSARY ACTS AND BYELAWS NEED TO BEENACTED BY THESTATES AND LOCALSELF-
GOVERNMENTSTOINCORPORATERAINWATERHARVESTINGASMANDATORYPARTOFBUILDING
DESIGNANDCITYDEVELOPMENT.
THEFOLLOWINGARESOMEGUIDELINEPOLICYRECOMMENDATIONSANDSTRATEGIESTO GET
MAXIMUM BENEFITSFROM RAINWATERHARVESTINGINFUTURE.
TECHNO-ECONOMICASPECTS.
RAINWATER HARVESTING SHOULD BE ADOPTED AS A NATIONAL PROGRAMME WITH THE
OBJECTIVEOFINCREASINGGROUNDWATERSTORAGE,ASPECTTHEQUANTUM REQUIREDFOR
MAINTAINTHERIVERECOLOGY.
THERAINWATERHARVESTINGSCHEMESSHOULDBEBASEDONSCIENTIFICAPPROACHWHEREIN
THE TWIN ESSENTIAL ELEMENTS OF SOURCE WATER AVAILABILITY FOR RE-CHARGE AND
SUITABLEHYDROLOGICALSITUATIONSTOCREATESUB-SURFACERESERVOIRSAREGIVENPRIME
IMPORTANCE.MULTIDISCIPLINARYAPPROACH INCLUDING HYDROLOGICALAND GEOPHYSICAL
ASPECTSNEEDTOBEADOPTEDFORDESIGNINGRAINWATERHARVESTINGSCHEMES.
MODELRAINWATERHARVESTINGPROJECTSINDIFFERENTHYDROLOGICALSETUPSSHOULDBE
IMPLEMENTEDONLARGERSCALESOTHATTHESECOULDACTAS“DEMONSTRATIONPROJECT”
REPLICATIONINSIMILARENVIRONMENT.
THEAREASWITHHIGHRATEOFGROUNDWATERDEVELOPMENT,ESPECIALLY“OVEREXPLOITED”
BLOCKSMETROANDHIGHLYURBANIZEDAREASSHOULDGETPRIORITYFORIMPLEMENTINGTHE
RAINWATERHARVESTINGSCHEMES.
ALTHOUGHONAMACROSCALE,MAJORAREASSUITABLEFORRAINWATERHARVESTINGHAVE
BEENIDENTIFIED,MICROLEVELSTUDIESINCRITICALAREASOFDRAW DETAILED
PLANS FOR GROUND WATER RESOURCES MANAGEMENT ARE ALSO REQUIRED BEFORE
IMPLEMENTATIONOFNEW OPERATIONALPROJECTS.
DEVELOPMENTOFCHEAPERALTERNATIVEFORRAINWATERHARVESTINGANDCONSERVATION
METHODSLIKELAYSUB-SURFACEDYKES,VARIOUSDESIGNSOFRECHARGESHAFTS,SURFACE
SPREADING METHODSANDALSO OTHERCOMBINATION METHODSISAMAJORTHRUSTAREA
FORSCIENTISTSANDENGINEERS-PLANNERS.
REGIONALAQUIFERSYSTEM ANALYSISSHOULDALSO BETAKEN UPON ALARGERSCALEFOR
FURTHER DEVELOPMENT AND MANAGEMENT TO GROUND WATER RESOURCES INCLUDING
RAINWATER HARVESTING.CENTRAL GOVERNMENT,STATE GOVERNMENTS,INSTITUTES AND
PRIVATEORGANIZATIONSAREREQUIREDTOMAKEJOINTEFFORTSTOACHIEVEIT.
TECH-ECONOMICEVALUATIONOFRAINWATERHARVESTINGSCHEMESSHOULDBETAKENUPTO
ASSESSTHEBENEFITS.A PARTOFTHECOMPONENTOFTHEFINANCIALASSISTANCEFROM
INSTITUTIONALFINANCEAGENCIES,INCLUDINGNABARD,MUSTBESETFORRECHARGESCHEMES
ANDEXTENDEDFORTHEPURPOSE.

ASUITABLEPRICINGMECHANISM NEEDTOBEADOPTEDFORWATERSOASTORECOVERTHE
COSTOFRAINWATERHARVESTINGANDMANAGEMENTOFWATERRESOURCES.ITSHALLALSO
HELP IN PROMOTING CONSERVATION OF WATER RESOURCES.RAINWATER HARVESTING
PROJECTSSHOULDBETAKENUPINCOASTALAREASTOPREVENTTHESEAWATERINGRESS.
TRADITIONALRAINWATERHARVESTINGTECHNIQUES,WHICHHAVESEVERELY,ERODEDSHOULD
BEREVIVED WITH A MIX OFMODERN TECHNIQUES TO PRIVATESUSTAINABILITY OFWATER
RESOURCES.
PLANNINGANDMANAGEMENTASPECTS
CLEARDELINEATIONOFRIGHTSOFINDIVIDUAL,COMMUNITY,STATEANDCENTREOVERGROUND
WATERINANAREANEEDTOBEDEFINEDBYTHEPLANNERSANDLEGALEXPERTSIFMAXIMUM
BENEFITSARETOBEREAPEDTHOUGHRAINWATERHARVESTING.ROLEOFCENTRALSTATEAND
LOCALBODIESISALSO TO BEDEFINED CLEARLYIN CONSTRUCTION AND MAINTENANCEOF
RAINWATERHARVESTINGSTRUCTURES.



PEOPLEPARTICIPATIONANDSOCIALACCEPTANCEISESSENTIALFORSUCCESSOFRAINWATER
HARVESTINGPROJECTS.THEREISNOALTERNATIVETOMASSAWARENESSFORPOPULARIZING
WATERRESOURCESMANAGEMENTPRACTICES;OTHERWISEALLSUCHPROGRAMMESMAYNOT
BE SUCCESSFUL WITHOUT PEOPLE PARTICIPATION.ALL THE RAIN WATER HARVESTING
TECHNIQUESSHOULD REACH TO THEPANCHAYAT/MUNICIPALITYLEVELSINCETHESELOCAL
BODIESWILLBEMOREEFFECTIVEIN THEMANAGEMENTOFGROUND WATERRESOURCESOF
THEIRAREA.THEPARTICIPATORYASSOCIATIONOFSCIENTISTS,ENGINEERSANDBENEFICIARIES
WOULD DEFINITELY GO A LONG WAY IN PROPER AND OVERALL DEVELOPMENT AND
MANAGEMENTOFGROUNDWATERRESOURCES.
ROOFTOP RAINWATER HARVESTING OFFERSA GOOD SCOPEFOR RECHARGING THEGROUND
WATERRESERVOIRINURBANAREAS.CREATINGSUCHFACILITIESWITHTHECONSTRUCTIONOF
BUILDINGSBEMADEMANDATORYANDINCLUDEDINTHEBUILDINGBYELAWSINURBANAREAS.
IT SHOULD B RESPONSIBILITY OFTHEURBAN MUNICIPALBODIES TO HARVEST THESTORM
RUNOFFFROM THEEXISTINGDRAINAGESYSTEM,WHICHCANBEEFFECTEDINVESTINGLITTLE
AMOUNTOFFUNDS.
FUNDS FOR RAINWATER HARVESTING BEING RELEASED UNDER VARIOUS SCHEMES SUCH AS
WATER MANAGEMENT,RURAL DEVELOPMENT ETC.CGWB CAN BE DESIGNATED AS NOIDAL
AGENCYFORTECHNICALVESTING OFSCHEMES.ITSHALLENSURETECHNICALVIABILITYOF
ARTIFICIALRECHARGESCHEMESINCLUDINGGAINFULUTILIZATIONOFFUNDS.
TILLRECENTLY,RAINWATERHARVESTINGHASBEENGOVERNMENTSEFFORTS.OFFLATESOME
NGOS AND VOS ARE ALSO COMING FORWARD AND HAVE DONE COMMENDABLE WORD.A
MECHANISM SHOULDBEEVOLVEDSO THATCONTINUOUSPROCESSOFINTERACTION AMONG
CENTRAL/STATEGOVERNMENTAGENCIES,LOCALBODIES,NGOSANDVOSWHOIN TURN WILL
ENSURE OPTIMUM UTILIZATION OF FUNDS FOR DERIVING MAXIMUM BENEFITS FROM RAIN
WATER HARVESTING SCHEMES. THIS MECHANISM WILL ALSO GENERATE ADDITIONAL
EMPLOYMENT OPPORTUNITIES FOR LOCALPOPULANCE.CO-ORDINATION BETWEEN VARIOUS
VENTRALANDSTATEGOVERNMENTAGENCIESINSTITUTIONSANDCOMMUNITYINFUNDINGAND
IMPLEMENTINGRAINWATERHARVESTINGSCHEMESINTHECOREISSUE,IFMAXIMUM BENEFITS
ARISESARETOBEOBTAINEDFROM SUCHSCHEMES.PROJECTS/SCHEMESBEEVALUATEDAND
SUCCESSSTORIESBEDISSEMINATEDTHROUGHMEDIA(T.V.,RADIO,INTERNET,NEWSPAPERETC.)
SOTHATTHESAMEMAYBEREPLICATED.
COMMUNITYPARTICIPATION
FROM THE EXPERIENCE OF PANI PANCHAYAT WORKING IN PURANDHAR TEHSUIL OF
MAHARASTRA,WECAN LEARN VARIOUSLESSONS,WHICH CAN BEDIRECTLYIMPLEMENTEDIN
OTHER AREAS WELL AS.THE FOLLOWING RECOMMENDATIONS SHALL BE USEFUL AT THE
COMMUNITYLEVEL.
THERESHOULDBEACOMMITTEEIN EACH WARD,WHICH SHOULDTAKECAREOFTHEWATER
MANAGEMENTOFLOCALAREAANDMAINTAINTHELOCALWATERHARVESTINGSTRUCTURES.
FORANYPROPOSALONLYGROUPSCHEMESHOULDBETAKEN,WHICHFOSTERSACOMMUNITY
SPIRITS.
WATERSHOULDBESHAREDONTHEBASISOFTHENUMBEROFFAMILYMEMBERSANDNOTSIZE
OFLANDHOLDING.INTHISWAYWECANINCORPORATETHEPRINCIPLEOFEQUITY.
WATER RIGHT SHOULD NOT ACCOMPANY LAND RIGHTS,IFTHELAND IS SOLD,THEWATER
RIGHTSREVERTTOTHEGROUP.
BENEFICIARIESMUSTSHARE,INCASH,ATOTALOF20PERCENTOFTHECAPITALCOSTOFANY
WATER HARVESTING PROJECT IN THEAREA ACCORDING THEIR WATER SHARE,BEFORETHE
COMMENCEMENTOFTHEPROJECT.PEOPLE’SPARTICIPATIONISTHUSENSURED.THEBALANCE
80PERCENTSHOULDBEGIVENBYTHEGOVERNMENTANDOTHERAGENCIESASANINTEREST
FREELOANTOBEPAIDINFIVEYEARS.PROJECTBENEFICIARIESSHOULDADMINISTER,MANAGE
ANDOPERATETHESCHEME.THISRECOGNIZESTHELEADERSHIPCAPABILITYANDSKILLSOFTHE
COMMUNITYPEOPLE.
USESOTHERTHAN RESIDENTIALSHOULDNOTBEPERMITTEDIN THEAREA,WHICH CONSUME
MOREWATER.
LANDLESSPEEANDPOORANDSLUM RESIDENTSHOULDALSOGETASHAREOFTHEWATERSO
THATTHEYCANSHARETHELABOLURINTHEPROJECT.THISHELPSTHEM TOGETEMPLOYMENT
INTHEAREAITSELFANDCHEKSUNEMPLOYMENT.

SOMEISSUESFORDECISIONMAKINGANDIMPLEMENTATION
COUNTRYWIDE DEMONSTRATION PROJECTS IN SELECTED AREAS TO PROVIDE USEFUL
INFORMATION ANDIDEASFORRAINWATERHARVESTINGANDWASTEWATERUTILIZATION.THE



SCOPEOFINCORPORATINGWATERHARVESTINGINAMICRO-WATERSHEDBASISANDEQUITABLE
USEOFTHISWATERINAWAYTHATITINCREASESPRODUCTIONANDEMPLOYMENTPERUNITOF
WATERASABASISOFREGIONALPLANNING.
THENEEDFORCORRECTING THECURRENTUSEOFSURFACEWATERBYFORMING AGRIDOF
SMALL WATERSHED OF INDIVIDUAL WARDS AND OF MAJOR AND MINOR INDUSTRIAL,
INSTITUTIONALANDOTHERWATERUSES.
THEPOTENTIALOFREPLACINGLANDUSEPLANNINGWITH ACOMBINEDLANDUSEWATERUSE
PLANNINGFORDEVELOPMENTS.

THENEEDFORADOPTINGPARTICIPATORYPLANNINGINCITYPLANNINGPROCESSTOINVOLVE
THECOMMUNITYATHOUSEHOLDLEVELWITHREGARDPLANGFORBASICNEEDSANDSERVICES,
LIKEWATERSUPPLYANDSOLIDWASTEMANAGEMENT.
POLICYDIMENSION:GETTINGCITY–DWELLERSTODOIT
APOLICYFORPROMOTINGURBANWATERHARVESTINGSHOULDINCLUDEAMIXOFINCENTIVES
ANDPENNALTIES
THEEXPERIENCEOFCHENNAITHATTO PROMOTEWIDESPREAD,ADOPTION OFRAIN WATER
HARVESTINGINURBANAREAS,ANUMBEROFMEASURESNEEDTOBEUNDERTAKEN.
1.ASINGLEWATERAUTHORITYORLOCALBODY,ASTHECASEMAYBE,SHOULDBEVESTEDWITH
THECONTROLANDREGULATIONOFALLWATERBODIES,INCLUDINGRIVERS
CANALS,WATERWAYSANDGROUNDWATERINURBANAREAS.
2.TOWNPLANNINGREQUIREMENTSMUSTPROVIDEACHECKLISTOFESSENTIALSINWHICHTHE
PROVISION OF RAIN WATER HARVESTING/CHARGE OF GROUNDWATER SYSTEM IS A
PREREQUISITEFORSANCTIONOFALLNEW COLONIES/LAYOUT.
3.TOWNPLANNERS/LOCALAUTHORITIES/MUNICIPALBODIESMUSTIMMEDIATELYPROVIDEFOR
SURFACEWATERPERCOLATIONALONGROADS/PAVEMENTSANDOTHEROPENSPACES.
4.ALLBUILDING PLANSMUSTPROVIDEFOR RAINWATER HARVESTING STRUCTURESBEFORE
APPLICATIONSAREACCEPTED.
5.PROVISION OFRAINWATERHARVESTING SYSTEMSIN PLANSSHOULDBEFOLLOWEDUPBY
ENFORCEMENT,FOR EXAMPLE,AT THE TIME OF GRANT OF WATER/SEWER CONNECTIONS/
ASSESSMENTOFPROPERTYTAX.
6.NOBUILDING/LAYOUTSHOULDBEPERMITTEDTOALLOW RAINWATERTOFLOW INTOSEWAGE
DRAINSORSEPTICTANKSYSTEMS.
7.BUILDERS/PLANNERSSHOULDBEGIVENCLEARTECHNICALGUIDELINESONCAUTIONSTOBE
OBSERVED IN PROVIDING RAIN WATER HARVESTING SYSTEMSIN A WAYTHATTHEREISNO
CONTAMINATION WITH SEPTIC TANKS. SUITABLE PUNISHMENTS SUCH AS
FINES/DISCONNECTION OFWATER SUPPLY SHOULD BE PROVIDED FOR VIOLATION OFSUCH
STIPULATIONS.
8.THELOCALWATERAUTHORITYORAGENCYINCHARGEOFWATERSUPPLYSHOULDBEHELD
RESPONSIBLE FOR MAINTENANCE OF RIVERWAYS, CANALS/LAKES/TEMPLE TANKS/
STORMWATER DRAINS AND ALL OTHER WATERBODIES WITH THE SPECIFIC OBJECTIVE OF
ENSURING THATALLTHESEWATERCARRIERSAND BODIESAREUSED ASWATERSTORAGES
THROUGHRAINWATERHARVESTINGSYSTEMS.
9.MASTERPLANSFORRAINWATERCOLLECTIONANDUSEFORALLURBANCENTERSORGROUPS
OF URBAN ENTRES SHOULD BE MADE A PREREQUISITE FOR MEETING THE ELIGIBILITY
REQUIREMENT OF FUNDING AGENCIES,INCLUDING HOUSING AND URBAN DEVELOPMENT
CORPORATION (HUDCO), STATE/CENTRAL GOVERNMENT/ WORLD BANK/EUROPEAN
COMMISSION/ASIANDEVELOPMENTBANKANDOTHERBILATERALANDMULTILATERALAIDFOR
URBANIMPROVEMENTANDURBANDEVELOPMENT.

10.MISUSE OF WATER WAYS THROUGH DISCHARGE OF SEWAGE SHOULD BE RIGOROUSLY
FOLLOWEDUPWITH THEPROVISION OFINTERCEPTORSEWERS/CANALSALONG WATERWAYS.
THISISANEXPENSIVEPROPOSITIONANDCANBETAKENUPINAPHASEDMANNER.
11.THEUSEOFWATERWAYSASWATERSTORAGESIN URBAN AREAS,PARTICULARLYWHERE
THEREARENOOTHERREPAIRIANOFAGRICULTURALINTERESTS,SHOULDBEENCOURAGEDASA
SOURCELF:

a) ADDITIONALAVAILABILITYOFWATER
b) RECHARGEOFGROUNDWATERALONGTHEWATERWAYS,AND,
c) PREVENTIONOFENCROACHMENTSOFDRYRIVERS/LAKEBEDSDURINGTHENON-
MONSOONSEASONS.

12.ALARGENUMBEROFLOCALAUTHORITIESAREBOTHWATER-STARVEDANDCASH-STARVED.



ACENTRALRAINWATERHARVESTINGFUNDCANBESETUPBYTHEUNIONWATERRESOURCES
MINISTRYOFFERINGFUNDSONLOAN-CUM-GRANTBASISFORTHEPROMOTIONOFRAINWATER
HARVESTINGBYURBANCOMMUNITIES,EITHERTHROUGHPUBLIC,PRIVATEORJOINTVENTURES
OFBOTHAGENCIES.
13. COMMUNITY-BASED SYSTEMS BY RESIDENTS GROUPS/TEMPLE AUTHORITIES/NON
GOVERNMENTAL ORGANIZATION (NGOS) AND SERVICE ORGANIZATIONS SHOULD BE
ENCOURAGED WITH GRANTS/SOLT LOANS INVOLVING THE LOCAL WATER AUTHORITY AND
OTHERAGENCIES.
14.RAINWATERHARVESTINGSYSTEMSMUSTBEPROMOTEDASAMEANSOFBOTHPROVISIONS
OFWATERANDPREVENTIONOFFLOODINGOFLOW-LYINGURBANAREAS.
15.ONEOFTHEMOST EFFECTIVEMEANS OFENCOURAGING HOUSEHOLD AND COMMUNITY
PARTICIPATIONISTHROUGHFINANCIALINSTRUMENTSSUCHASWATERTERIFFSANDPROPERTY
TAXASSESSMENTS.
ASPECIALREBATEON PROPERTYTAXFORSETTING UPRAIN WATERHARVESTING SYSTEMS,
PARTICULARLYIN OLD BUILDINGS,CAN BEANNOUNCED BYLOCALURBAN BODIES.A WATER
TARIFFSTRUCTURETHATALLOWSAPROGRESSIVERATEOFINCENTIVESFOREFFECTIVEUSEOF
RAINWATERHARVESTINGSYSTEMSANDTREATEDWASTEWATERFORDOMESTICUSESHOULD
BECONSIDERED.
16.ANAPPROPRIATECENTRALAUTHORITYSHOULDBENOMINATEDASTHENODALAGENCYFOR
THEDISSEMINATIONOFCORRECTTECHNICALANDENGINEERINGADVICEONSTRUCTURESAND
SYSTEMSTOBEUSED,PARTICULARLYINURBANCENTRES,WHEREAVAILABILITYOFNON-PAVED
SPACESINRESIDENTIALAREASISBECOMINGARARITY.BESTPRACTICESOFCITIESANDDETAILS
OF INDIVIDUAL TECHNICAL EXPERTS WITHIN AND OUTSIDE THE COUNTRY SHOULD BE
COLLECTED,COLLATEDANDTRANSMITTEDTO URBAN WATERANDPLANNING/DEVELOPMENT
AGENCIES.THELACKOFACENTRALSTOREHOUSEOFWELLRESEARCHED/DOCUMENTEDKNOW-
HOW HASBEEN ASERIOUSSTUMBLINGFORINTERESTEDNGOS,GOVERNMENTAGENCIESAND
INDIVIDUALS.
17.A MASSIVE,WELL-DESIGNED MEDIA CAMPAIGN SHOULD BETAKEN UPATTHENATIONAL
LEVEL.ARECOGNIZABLEANDIDENTIFIABLEMASSAGEON RAINWATERHARVESTINGSCHEMES
ANDINCENTIVESFORTHESCHEMESREQUIRECAREFULANDIMMEDIATEATTENTION.

18.RAINWATERHARVESTING SYSTEMSANDWATERCONSERVATION MAYBEINTRODUCEDAS
PARTOFTHECURRICULUM INSCHOOLSANDTAKENUPASPROJECTSUNDERYOUTHACTIVITIES
PROMOTEDBYTHENATIONALCADETCORP(NCC).
19.INURBANAREAS,INDUSTRIESANDBUSINESSHOUSESMUSTBEENCOURAGEDBOTHBYTHE
INCENTIVES,TOWNPLANNINGREQUIREMENTSANDPOPULATIONCONTROLREQUIREMENTSTO
PROVIDEFOR:

a) RAINWATERHARVESTINGINTHEIRPROMISES,AND
b) PROMOTING AND MAINTAINING AT LEAST ONE COMMUNITY RAINWATER
HARVESTINGSTRUCTUREINANURBANAREA.

20.THECENTRALGOVERNMENTSHOULD PROCLAIM RAINWATERHARVESTING SYSTEMSAND
CONSERVATION OFWATERASAMATTEROFNATIONALIMPORTANCETHROUGH SIGNIFICANT
ANDAPPROPRIATEINTERVENTIONSIN NATIONALPROGRAMMERSSUCH ASTHETECHNOLOGY
MISSIONONDRINKINGWATER.THEPOLICYSTATEMENTSHOULDBEALLENCOMPASSINGAND
NOTBECONFINEDTORURAL/URBANAREASORHAVEANYOTHERRESTRICTIONS.
21.ANNUAL STATE AND NATIONAL AWARD SHOULD BE ANNOUNCED ON RECOGNITION OF
OUTSTANDING WORK. THE AWARD SHOULD BE MONETARILY ATTRACTIVE WITH THE
STIPULATIONTHATITMAYBEUSEDFORWATER/SANITATIONPROJECTS.
ACOMPREHENSIVEAPPROACHISTHEREFORENECESSARY.THEABOVEPOLICYINITIATIVESCAN
BEFURTHERSTRENGTHENEDTHROUGHLEGISLATION,LEGALLYCOMPELLING
OWNERSTO BUILD RAINWATER HARVESTING STRUCTURESIN ALLBUILDINGS.IN ADDITIONS,
THERE IS ALSO THE NEED TO LEGALLY REGULATE GROUNDWATER USE.NO AMOUNT OF
RAINWATERHARVESTINGWILLBEOFHELPINSITUATIONWHERETHEREISNOCONTROLONTHE
AMOUNTOFGROUNDWATEREXTRACTED.
CONCLUSIONS
TOSUM UPITMAYBESAIDTHATTHELASTFEW DECADESOFTHE20THCENTURYHAVEFOCUSED
OURATTENTIONTOTHEPROBLEMSOFWATERSHORTAGEWHICHWEARELIKELYTOFACEIN
THENEXTFEW DECADES.LUCKILYTHESCIENCEANDTECHNOLOGYHASMADEITPOSSIBLEFOR
THE HUMAN BEING TO FIND SOLUTIONS TO THE PROBLEMS PROVIDED THE PEOPLE TAKE
ADVANTAGEOFIT.IT MUST BEOUR ENDEAVOUR TO PROTECT OUR FLORA AND CONSERVE



WATERTO MEETOURNEEDS.WITH THETECHNOLOGIESAVAILABLEAND LEGALPOLICIESIT
SHOULDNOTBEDIFFERENTTOSUSTAINOURLIFEBYINCORPORATINGALLTHETECHNOLOGIES
TOHARVESTRAINWATER.
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