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Abstract

Potablewatertreatmentisoneofthemostchallengingandcomplexsystemsthatmunicipalities

need to dealwith considering limited resources.A study from mid-90s showed thatthe

continuouslydeterioratingCanadianwatersupplysystem wouldrequire$3.1billiontobringthe

system atsatisfactorylevel.Drinkingwatertreatmentplants(WTP)includeseveralcomponents,

suchastanks,basin,andpumps.Operatorsareabletospendasmallportionoftheavailable

resourcesortheirplant’sinfrastructureandequipmentcomparedtowaterqualityandday-to-day

operationalactivities.Theresearchpresentedinthistechnicalpaperaimsatdevelopingcondition

assessmentmodel(s)fortheWTPcomponents.EssentialconditionparametersofWTPinclude

technical,physical,environmental,andoperationalaspects.Todeterminetheconditionindexofa

WTPcomponent,valueadditivemulti-attributetheoryhasbeenusedwhereaverageweightsand

scoresareconsideredforthemodelparameters.DataonWTPconditionsarecollectedfrom

expertsandconsultantsacrossCanadaandtheUnitedStates.Itisconcludedfrom themodel

resultsthattheaverageconditionindexforsettlingbasins,rangesfrom 9.6(bestscenarios)to1.9

(worstscenarios)andfrom 9.6to3.4forpumps.Analysisrevealsthat,fortankandbasins,design

and construction parameteristhemostimportantparameterforWTP condition,while the

operationalparameteristhemostimportantoneforpumps.Thedevelopedmodelsareexpected

tobenefitacademicsandpractitioners(municipalengineers,consultants,andcontractors)to

prioritizeinspectionandrehabilitationplanningforexistingwatertreatmentplants.

Introduction

Waterisabasichumanneed.Rapiddevelopmentofhumancivilizationandadvancementof

scientificandtechnologicalinnovationsarechangingtheconditionorourplanetgivingriseto

fundamentaltransformationoftheenvironmentinwhichwaterplayacrucialrole.Therelentless

increaseindemandofwaterforvariouspurposesbroughtaboutbypopulationgrowth,and

agricultureandeconomicdevelopmentcombinedwithincreasingpopulationofwatersupplyhavea

raisedseriousproblem.Watercannolargerbetakenforgrantedasitislimitedandvaluable

resources.Availablewater,musttherefore,beoptimallyharnessedandusedmostbeneficiallyunder

appropriateprioritiesofuseconsistentwiththerequirements.

Theaim ofawatertreatmenttoproduceandmaintainwaterthatishygienicallysafe,

aestheticallyattractiveandpotable,inaneconomicalmanner.Throughthetreatmentofwatercould

achievethedesiredquality,theevaluationofitsqualityshouldnotbeconfinedtotheendofthe

treatmentfacilitiesbutshouldbeextendtothepointofconsumeruse.

Themethodoftreatmenttobeemployeddependsonthenatureofrawwaterandthedesired

standardofwaterquality.Theunitoperationinwatertreatmentconstituteaeration,flocculationand

clarification,filtration,disinfection,softening,deflouridationandwaterconditioningandtakemany

differentcombinationstosuittheaboverequirements.Thechoiceofanyparticularsequenceof

treatmentunitwilldependnotonlyonthequalitiesofrawwateravailableandtreatedwaterdesired
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butsoonthecomparativeeconomiesofalternativetreatmentstepsapplicable.

Lookingtowardstheincreasingpopulationandincreasingdemandofwater,quantityof

waterdistributedtothepeopleofArvicity(70MLD)isnotsufficient.Keepinginmindtowards

changinglifestyleofpeopleandtheirdaytodayactivitieswehavedesignthenewwatertreatment

plantbytakingthecapitademandof205LPCDasperIS1172-1993Cl.No4.1.

Aminimum of70to100litersperheadperdaymaybeconsideredadequatefordomestic

needsofurbancommunities,apartfrom non-domesticneedsasflushingrequirements.Asageneral

rulethefollowingratespercapitaperdaymaybeconsideredminimum fordomesticandnon

domesticneeds:

Forcommunitieswithpopulationupto20,000andwithoutflushingsystem

a)Watersupplythrough40lphd(min)standpost.

b)Watersupplythrough70to110lphdhouseserviceconnection

2)Forcommunitieswithpopulation20,000to50,000;110to150lphdtogetherwithfull

flushingsystem.

Forcommunitieswithpopulationabove50,000to2,00000;150to240lphdtogetherwithfull

flushingsystem.

Forcommunitieswithpopulationabove2,00000to5,00,000;240to275lphdtogetherwithfull

flushingsystem.

Forcommunitieswithpopulationabove5,00,000to10,00,000;275to335lpcdtogetherwithfull

flushingsystem.

Forcommunitieswithpopulationover10,00,000;335to362lpcdtogetherwithfullflushingsystem.

NOTE-Thevalueofwatersupplygivenas150to200litersperheadperdaymaybereducedto

135litresperheadperdayfor;housesforLowerIncomeGroups(LIG)andEconomicallyWeaker

SectionofSociety(EWS),dependinguponprevailingconditions.

Literaturereview

Theaim ofawatertreatmenttoproduceandmaintainwaterthatishygienicallysafe,

aestheticallyattractiveandpalatable,inaneconomicalmanner.Throughthetreatmentofwater

couldachievethedesiredquality,theevaluationofitsqualityshouldnotbeconfinedtotheendof

thetreatmentfacilitiesbutshouldbeextendtothepointofconsumeruse.

Themethodoftreatmenttobeemployeddependsonthenatureofrawwaterandthedesired

standardofwaterquality.Theunitoperationinwatertreatmentconstituteaeration,flocculationand

clarification,filtration,disinfection,softening,deflouridationandwaterconditioningandtakemany

differentcombinationstosuittheaboverequirements.
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Thechoiceofanyparticularsequenceoftreatmentunitwilldependnotonlyonthequalitiesof

rawwateravailableandtreatedwaterdesiredbutsoonthecomparativeeconomiesofalternative

treatmentstepsapplicable.

Silentfeaturesofproject

Sr.

No.
ATTIBUTE DATA

1. NameofProject HydraulicDesignofWaterTreatment
PlantforArviCity(68mld)

2. Population

Year1991

Year2001

Year2011

1,97,997

1,92,667

2,82,358

3. Methodofforecasting Incrementalincreasemethod

4. Designpopulation

Baseyear -2021 3,95,560
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Intermediateyear-2031

Ultimateyear -2041

5,23,290

6,74,665

5. Demandofultimateyear 138MLD

6. Demandofintermediateyear 108MLD

7. Waterdemandavailable 70MLD

8. Requirementofwaterdemand 68MLD

9. IntakeSource LowerWardhaDam

10. SiteforWTP SaiNagar,Arvi

11. Capacity 68MLD

12. Distancefrom source 30Km (approximate)

Conclusion

Asuccessfulprojectinvolvesintegrationofvariousfields.Thisisanattempttocombine

severalaspectsofenvironmental,chemicalandcivilengineering.Theprojectconsistofcomplete

componentsofwatertreatmentplantof68MLDcapacitywhichistobedesignfortheYAVATMAL

cityperfectlytomeettheincreasingdemandofwater,quantityofwaterdistributedtothepeople.

Theunitsaresummarizedasfollows.

 Cascadeaerator

o Noofsteps :-6Nos

o Riseofstep :-0.3M

o Treadofstep :-0.6M

o Flashmixer

o Diameter :-2.7M

o Powerrequired :-2KW
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 Clariflocculator

o Diameterofflocculator:-15M

o Diameterofclarifier :-45M

o Internaldia.Ofpipe :-0.8m

o Freeboard :-0.3M

 Rapidsandfilter

o Sizeoflaterals :-80mm

o Sizeofmanifold :-500mm

o Sizeoforifices :-12mm

o No.oforificesperlateral:-14

o Spacingoftwinorificesperc/s:-120mm c/c

o Sizeofpitformanifoldof500mm dia:-0.8m x0.8m

o Sludgestoragelagoon

o Noofcompartments :-2

o Sizeofeachcompartment:-32M X20M

 Sludgedryingbed

o Size :-32M X10M

o Sanddepth :-0.3M

o Depthofgravel :-0.3M

o Bottom slopeofeachbed :-1%

o Dia.Ofoutletpipe :-200MM

 Purewatersump

o Size :-25M X20M

 Chlorinerequired

o For7days :-448kg
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 Alum required :-2986.67kg/d
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