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SECTION7DRAINAGEINTRODUCTIONTheprotectionoftheCityspopulationfromthehazardsandinconvenienceassociatedwithstormwaterrunoffbothpresentandfuturedependsupontheprovisionofadequatedrainagefacilitiesThepublichascometoexpectthatnodamagewillresulttopropertyfromstormdrainageorhighwaterandgivesnothoughttothelocationofneighborhoodsinrelationtogroundelevationdrainageflowsetcallofwhichdirectlyaffectthesurfacestormdrainageimmediatelyadjacenttohomesorbusinessstructuresStormdrainagefacilitiesrequiredforacitymayincludeinletsstormsewersculvertsbridgesconcretelinedchannelsnaturaldrainagechannelsoverflowswalescreeksriversandlakesAstormdrainagesystemplanisprovidedasaguideforfloodcontrolandtheimprovementofdrainagefacilitiesinaneconomicalmannerItisthepurposeofthisreporttopresentshortrangeandlongrangeplansforthedevelopmentandconstructionoffacilitiestomeettheneedsofthegrowingpopulationandtomakerecommendationsconcerningtheimplementationoftheseplansItshouldbenotedthatanyplanissubjecttochangewithchangingeconomicandgrowthconditionsandfrequentevaluationsshouldbemadeinordertopreventtheplanfrombeingoutdatedRevisionsadditionsanddeletionsshouldbemadeasconditionswarrantTheCityPlanningandZoningCommissionshouldbeconcernedwiththeproperrelationshipofproposeddrainagefacilitiestotheThoroughfarePlanandtotheLandUsePlanPreviousstudiesconductedfortheCityofPlainviewandreferencedforthisreportincludeKochFowlerandGrafeIncorporatedPlainviewComprehensivePlanReport5UtiIities1961FowlerandGrafeIncOrporated1985PlainviewComprehensivePlan1963ChevalierandMusiakRunningWaterDrawDevelopmentPlanandReport1967RegionalParkParkhillSmithandCooperIncorporatedStormDrainageStdyt974USArmyCorpsofEngineersFortWorthDistrictBrazesRiverBasinTexasRunningWaterDrawLocalFloodProtectionPlainviewTexasDesignMemorandumNelGeneralPhaseIPlanFormulationI977



USArmyCorpsofEngineersFortWorthDistrictBrazesRiverBasinTexasRunningWaterDrawLocalFloodProtectionPtainviewTexasEnvironmentalImpactStatement1977ParkhillSmithandCooperIncorporatedCommunityDevelopmentdtDrainageStuyI979ISTORMDRAINAGEPLANNINGThecostofcorrectiontodrainageproblemsbyundergroundstormsewersandinletsisconsiderableandcouldinsomecasesrequireadditionalfightofwayThecomplexityofthedrainagefacilitiesincreasegreatlyaslargerareaswithintheregionarecoveredSmalllocalareaswilldevelopandultimatelycoverregionaldrainagebasinsThedrainagesystemsmustbeproperlycoordinatedintotheoverallplanfortheentirecityThiswillpreventimproperdesigningordelaysindevelopmentIfthedrainagesystemsareunderdesignedmoneyiswastedthroughmaintenancerepaircostandflooddamagewilloccurduetoinadequatedrainagestructuresThecompletereplacementofaninadequatesystemmaythenberequiredToproperlyplanthedrainagesystemcOnsiderationmustbegiventoevaluatetheuturedeveIopmentpatternswhichmayoccurupstreamfromtheprojectlocationAchangeinlandusecanresultinachangeofstormrunoffincreasingvolumesandtimesofconcentrationuptotwohundredpercentinHYDROLOGYThequantityofstormwaterthatwillfailuponandrunoffofanygivenamaisunknownandmustbeestimatedEstimatesarebaseduponpasthistoricalexperiencewhichisrecordedintheformofrainfallandstreamflowrecordsTheRationaIMethodisoneofthemostacceptedandwidelyusedproceduretodeterminestormwaterrunoffforsmaltomoderatelysizeddrainageareasTheRationalMethodwilIbeusedinthisreporttodetermineexpectedstreamflowsStormwaterflowsinlargestreamsandtheirtributariesaresometimesmeasuredbygaugingstationsThesestationsthenrecordtheactualstormwaterflowbehavioralpatternsOververysmallareasstormsofmajorproportionmaycauseverylittledamageMinorinconveniencecanbeexpectedfrompendingonlawnsandinthestreetsTheaccumulatedrunofffrommanysmallareascontributingtoamajorstreamorplayalakecanresultinamajorfloodcreatingseveredamageForthisreasonchanneIsandstructureslocatedonlargerstreamsmustbedesignedtopassthegreatestanticipatedstormflowtobeexpectedwithatolerableamountofdamageItisphysicallypossibletoprovidedrainagewaystoaccommodatewithoutoverflowinganysizestormthatcouldreasonablybeexpectedtooccurhoweveritisnotusuallyeconomicallyfeasibletodoso



ITheriskoffloodlossmustbeweighedagainstthecostofprovidingfloodprotectionProperzoningandrestrictionofbuildingwithinfloodplainscansubstantiallyreduceexpectedfloodlossalongmajorstreamsWhenconsideringsmallerdrainageareasthecostofprovidingfacilitiesforstormsofextremeproportionbecomesrelativelylargewhilethepossibilityofintolerablelossbecomesrelativelysmallerForthisreasonitisusualandlogicalthatdrainagestructuresforsmallerareasaredesignedwithlowerstandardsofprotectionthanthoseappliedinthedesignforlargerareasTheperiodoftimeinwhichastormofknownproportionwilIprobablyreoccurisreferredtoasastormfrequencyStormsofmajorproportionsuchas100year50yearorsomeothertimeperioddoesnotmeanthatastormofthatproportionwouldnotreoccurwithin100years50yearsorwhateverthetimeperiodmaybeTwo100yearstormscouldoccuraweekorayearapartorseveralcouldoccurinarelativelyshortperiodthoughtheprobabilityoftheirreoccurrenceisremoteThemeaningofthefrequencydesignationforstormorfloodswouldbebetterunderstoodifexpressedintermsofprobabilityThatisthechancesareonein100thatastormof100yearsintensityorgreaterwilloccurinanygivenyearSimilarlythechancesareonein50thatastormof50yearorgreaterintensitywilloeeturoronein25thatastormof25yearorgreaterintensitywilloccurTheprobabilityis1tin100thata100yearfrequencystormwilloccurinanygivenyearOntheotherhandtheprobabilityis37thattherecouldbeno100yearstorminthe100yearperiodortheprobabilityis63thattherewillbeatleastoneTheproceduresbywhichsuchfiguresasthesearededucedfromthestudyofpastrainfallorstreamflowrecordsarethoseofstatisticalanalysisTheseproceduresestablishfromastudyofrandomeventswhichhavehappenedinthepasttheprobabilitythatsimilareventscanbeexpectedtohappeninthefutureThcfollowingstormfrequenciesusedasthebasisofdesigninthisreporthavebeenarrivedatfortheCityofPIainviewStormDrainageFacilitiesDesignFrequencyChannelimprovementsanddrainagestructuresforRunningWaterDrawChannelimprovementsanddrainagestructuressecondarytributariesStormsewersystemI00year2550yearwithemergency100yearoverflowI0yearwithemergency100yearoverflowStormsewersystemsatIowpointorsag25yearwithI00yearoverflow3



ThcrateofintensityinwhichrainfalloccursisamajorfactorindeterminingtheamountofstormwaterrunoffTheintensityisexpressedasthetotalaccumulationofrainfallpersistingatthesameintensityforonehourRainfalIofhighintensityandlengthytimeofdurationoccuratinfrequentintervalsRainfallintensitycurveshavebeenpreparedfromstatisticalstudiesofrainfallrecordsandshowthefrequencyinwhicharainfallofagivenintensityanddurationmaybeexpectedtooccurThesecurvesindicatedecreasingrainfallrateswithincreasingtimeofdurationandhighratesofrainfallfailingforshortperiodsoftimeRainfallintensitydataforthecityofPlainviewareaisavailablefromstatisticaldatadevelopedbytheTexasHighwayDepartmentandthegreatherbureauThetimeofconcentrationusedinthisreportisdefinedasthetimeofflowfromthemostremotepointofthewatershedtothepointatwhichtherunoffisestimatedThetwocomponentscomprisingthetimeofconcentrationaretheinlettimeandthotimerequiredforthewatertoflowthroughthepipeorchanneltothepointofconsiderationTheinlettimeincludesthetimerequiredtosaturatethesoiltothepointrunoffwilloccurandtherunofftimetotheinletThelanduseforaparticularareahasagreatinfluenceonthevelocityoftherainfallrunoffbeforeitreachesastreetgutterorstormsewerTherunoffwilltravelseveraltimesasfastacrossapavedparkinglotasitwillacrossawellturfedlawnInmunicipalareastheinlettimeisseldomlessthanfiveminutesormorethantwentyminutesTheinlettimeisaboutfiveminutesforpropertyzonedmultiplefamilyretailcommercialorindustrialForpropertyzonedforparksschoolsinglefamilyresiderrialandduplexatenminuteinlettimeisacceptableThetimeofconcentrationisaffectedbytheslopeofthelandtheamountofvegetationretardingflowandthestraightnessofflowpathThefollowingvelocitiesareusedindeterminationofthetimeofConcentrationStreetGuttersStormSewersOpenChannelsSoddedOpenChannelsLined3to5feetpersecond6tot0feetpersecond6to8feetpersecondI0toI5feetpersecondForthcdesignofaparticularstormdrainagefacilityactualvelocitiesshouldbeestimatedfromknownslopesofthepipeconduitgutterorchannelRunofffromrainfalloccursafterallcracksandsurfacedepressionsofimperviousareasarefilledandtheupperlayersofexposedsoilbecomesaturatedThecharacteristicsofthevarioussurfacesandthedegreeoftheirimperviousnessdeterminestheratioofrunofftorainfallwhichmquantifiedastheRunoffCoefficientTherunoffcoefficientrepresentedbyCintheRationalMethodformulavariesfromalmosttotalimperviousnessonbuildingroofSparkinglotsandpavedstreetsto80absorptiononflatsandyturfedlawnsNormallythetypeoflandusedeterminesthegroupingfortherunoffcoefficientDifferentsoilsexhibitdifferentporositiesTheabsorptionrateofadenseclaysoilisseveraltimeslessthanadeepsandysoilDensevegetationretardsrunoffuntilitcanbeabsorbedintothegroundSteepslopinglanddrainsreadilywhileflatlandholdswaterinplaceTherunoffcoefficientCisexpressedasthepercentageofrainfallwhichappearsasrunoffandisdefinedfortheappropriatelanduseasfollows4



Commercial080Industrial070LocalBusiness060SingleFamilyResidential050Apartment070ParkAreas030Undeveloped020RATIONALMETHODTheRationalMethodofcalculatingrainfallrunoffisexpressedastheformulaWhcrcQStormflowincubicfeetpersecondcfsCRainfallrunoffeoefficiemIIntensityofrainfallininchesperhourADrainageareahaacresUseoftheRationalMethodformularequiresexperienceandjudgmentintheselectionofvaluesforthefactorsofrainfallintensityandtherunoffcoefficientsWeightedaveragesofvarioustypesoftandusemustbeusedtoaccuratelyestimateasuitablerunoffeoefieientCforawatershedareaAThevalueofthefactorforrainfallintensityIisdeterminedbyestablishingthetimeofconcentrationwhichshouldbedonewithasmuchcareaspossiblesincetheshortertimeofconcentrationthehighertheintensityWiththeselectionoftheCandIonaknownwatershedareaAthequantityofstormflowQisdeterminedThesizeofdrainagestructurescanthenbecalculatedtocarrytheknownquantityofstormwaterrunoffUNITHYDROGRAPHMETHODTheUnitHydrographMethodofcalcuIatingrainfallrunoffusespastralnfaHandstreamflowdataofanisolatedstormReasonableuniformrainfallintensityisthendevcIopcdtoconstructaunithydrographforaparticulardrainageareaTwoidenticalstormsoverthesamedrainageareaunderidenticalconditionswouldbeexpectedtohavethcsamerelationshipofdischargeversustimeorhydrographofrunoffAunithydrographisthcgraphofaone1inchrainfallresultingfromastormofspecificdurationanddrainageareaanditisfromthishydrographthattherunofffromastormofaparticuIardurationandpatterncanbepredictedSEDIMENTATIONOneofthemajorproblemsandpossiblyoneofthemostfrequemlyoverlookedproblemsassociatedwiththeurbanizationofaruralwatershedisthesedimentationresultingfromerosionofexposedlandincurredduringthedevelopmentperiodandthesedimentationresultingthereafter



ErosionandsubsequentsedimentationcanbecontrolledwithinreasonablelimitsTheDepartmentofAgricultureandparticularlytheSoilConservationServicehaveforyearsdevelopedexpertiseinthecontroloferosionandsubsequentsedimentationasrelatedtoagriculturalpracticesIthasonlybeenwithinrecentyearsthatmunicipalitieshavegxvenattenuontothecontrolofsedimentationasaresultofurbanizationRecommendedprinciplestoprovideeffectivesedimentcontrolinclude1Thesmallestpracticalareaoflandwillbeexposedatanyonetimeduringdevelopment2Whenlandisexposedtheexposurewillbekepttotheshortestpracticalperiodoftime3Temporaryvegetationandormulchingcanbeusedtoprotectcriticalareasexposedduringdevelopment4Sedimentbasinsshouldbeinstalledandmaintainedtoremovesedimentfromrunoffwatersforlandundergoingdevelopment5ProvisionsshOuldbemadetosafelyconveytheincreasedrunoffcausedbychangedsoilandsaffaceconditions6PermanentvegetationshouldbeestabIishedanderosioncontrolstructuresshouldbeinstalledinnewunlinedchannelsassoonaspractical7Anydevelopmentplansshouldbefittedtothetopographyandsoilssoastocreatetheleasterosionpotential8WheneverpossiblenaturalvegetationshouldberetainedandprotectedPOLLUONOFSTORMWATERRUNOFFSAnincreasingproblemtodaycitiesarenowbeingfacedwithispollutionfromstormwaterrunofffromurbanareasPrincipalinvestigationshavebeenmadebytheUSDepartmentotheInteriorFederalWaterQualityAdministrationandtheEnvironmentalProtectionAgencySomeoftheabovementionedinvestigationsconcludedthatthelargestportionofrunoffpollutantsinurbanareasresultedfromthewashoutofmaterialsdepositedonimperwousareasanddrainagechannelerosionThedegreetowhichsuchproblemsarepollutionproducingdependsongeographicconditionsandtheextentofIocaldevelopmentInresidentialareasforexamplethepollutionproducedperunitareaincreaseswithpopulationdensityandorthenumberofdevelopedparcelsThemostobviousapproachtothecontrolofdispersedpollutantsisthereductionofquantityandrateofrunoffEnvironmentalpolicyintheformofregulationsproceduresandperformancestandardsisanothercommonmethodofcontrolTheCityshouldprovideopenstorageanddrainageregulationsforcommercialandindustrialareasalongwithreliablestreetmaintenance



MANNINGSEQUATIONManningsEquationcanbeutilizedforthedesignofstormsewerconduitandopenchannelsandisdefinedasfollows2312Q1486ARSwhereQdischargeincubicfeetpersecondAcrosssectionalareaofflowinsquarefeetRhydraulicradiusinfeetSslopeofthehydraulicgradientinfeetperfootncoefficientofroughnessn0013fornewreinforcedconcretepipewhereQdischargeincubicfepersecondAcrosssectionalareaofflowinsquarefeetVvelocityinfeetpersecondThefactorsoftheformulaarcdeterminedbytheslopeavailabletheestimateddischargeandthetypeandsizeofimprovementtobeusedThecoefficientofroughnessorvalueofndependsupontheroughnessofthematerialformingthepipebedorbanksofthechannelirregularitiesandimperfectionsinthebedorbanksthevegetationalongthechannelandvariousotherconsiderationsAllowancesmustbemadeintheselectionoftoallowforweedandtreegrowthoranymaintenanceproblemswhichmayoccurTheassigningofavalueofnforaproposedconduitissubjecttoconsiderableuncertaintyassmalldifferencesinconditionsofapparentminorimportancemaycauseachangeinthecarryingcapacityofaconduitThevalueofforthevarioustypesofconduitaregivenintheTable71STORMDRAINAGEFACILITYSTANDARDSAnydrainageprectshouldbethesubjectofdetaileddesignanalysisworkingwithintheframeworkoftheCitysengineeringdesigncriteriaandordinancesTherecommendationsinthisreportarebasedonstandardpracticesfordrainagesystemdesignStreetsandInletsDuringthcdesignstormthequantityofstormwaterthatisallowedtocoIIectinthestreetsbeforebeinginterceptedbyastormdrainagesystemisreferredtoasthespreadofwaterIndeterminingthelimitationsforcarryingstormwaterinthestreettheultimatedevelopmentofthestreetshallbeconsideredStormsewerinletsshouldbeprovidedaIongstreetsatsuchintervalsasarenecessarytolimitthedepthofflowasfollows7



TABLE71MANNINGSROUGHNF3SCOEFFICIENTSnNATURALSTREAMCHANNELSMinSTRYAMSFairlyregularsection1Somegrassandweedslittleornobrush2Densegrowthofweedsdepthofflowmateriallygreaterthanweedheight3Someweedslightbrushonbanks4Someweedsheavybrushonbanks5Someweedsdensewillowsonbanks6Fortreeswithinchannelswithbranchessubmergedathighstageincreaseallvaluesby003000350035005000600010IrregarsectionwithpoolsslightchannelmeanderuselAto5Aaboveandincreaseallvaluesby0010FLOODPLAINadjacenttonaturalstreamsPasturenobrush1Shortgrass2Tallgrass0030003500500120BHeavyweedsscatteredbrushCWoodedLINEDCHANNELS1Metalcorrugated2Neatcementlined3Concrete4Cementrubble0021001200120017GRASSODSMALLCHANNELSSHALLOWDEPTH1Norankgrowth2Rankgrowth00350040UNLINEDCHANNELS1Earthstraightanduniform2Dredged3Windingandsluggish4Earthbottomrubblesides5Grasscoverlittleornobrush00170025002200280030nvaluestakenfromHandbookofHydraulicsHWKinMax003500500050007000800020002000350050OO70016000240018001800300045005000250033003000350035



TABLE71ContMANNINGSROUGHNESSCOEFFICIENTSnPIPEMax1Castironcoated00102Castironuncoated001I3Steelcorrugated002I4Concrete00105Vitrifiedsewerpipe0010nvaluestakenfroTMHandbookofHydraulicsHWKingMin00140015002400170017



IMajorThoroughfaresCollectorThoroughfareResidentialStreetsOnetrafficlaneineachdirectiontoremainclearOnemovinglanemremainclearSix6inchdepthofflowatcurbornolanescompletelyclearTheaboverecommendationsaresubjecttolocalconditionsandeconomicfeasibilityAilcurbinletsshouldbenolessthaneight8feetinopeningwidthandgrateinletsinstreetsarenotrecommendedexceptinlocationsofrestrictedfightofwayIdeallyinletsarelocatednearstreetintersectionsathighpointcurbreturnsStormSewerPipeandCulvertsThcsizeandIocationofstormsewerconduitsandculvertsshouldbedeterminedbyafinaldesignbaseduponamoredetailedinvestigationoftheareaItisrecommendedthattheminimumsizestormsewerorculvertbeI8indiameterGenerallyasmallerpipewillnotcarrysufficientwatertorelievethestreetsectionofitsflowOnthcotherhandsystemsrequiringapipelargerthan54indiameterisoftenmoreexpensivethanalinedchannelInthedesignofthestormsewersystemtheelevationofthehydraulicgradientofthestormsewershouldbeaminimumof15feetbelowtheelevationoftheadjacentstreetgutterStormsewerpipesizesshouldbesoselectedthattheaverageveIocltyinthepipewillnotexceed15feetpersecondnorlessthan3feetpersecondOpenChannelsExceptwhereintolerablefloodingconditionsareanticipateditwouldbedesirablefromanaestheticstandpointtoallowthestreamstonsctheirnaturalchannelsImprovementwouldbelimitedtocleatingoutunderbrushandsedimentminorcorrectiveworkwherechannelrestrictionsorirregularitiesoccuranddrainagestructuresrequiredatchannelcrossingsThescenicbeautyofaproperlyclearedandmaintainednaturalwatercourseisacivicassetUnfortunatelymanyareashavenaturalchannelsthathavebecomeinadequatewcarrytherunofffromahighlydevelopedareaTheseareasrequirestormsewerpipeorchannelmodificationtobebuilttocarrytheanticipatedflowdependinguponthefundsandrightofwayavailableThesizeoftheseimprovementsisdeterminedbytheslopeoftheproposedimprovementthequantityofanticipatedstormflowandthemaximumvelocitylimitsTheimprovementormodificationofthcexistingwatercoursesforthepurposeofcontainingtheirfloodflowswithindefinedchannellimitswillpermitthecloserapproachofurbandevelopmenttothestreamThissavingoflandareamaybeaccomplishedasapartofthedevelopmentcostwhereeconomically



justifiedItissuggestedthatallbuildingfloorlevelsberestrictedtotwo2feetabovethe100yearfloodfrequencyFigure7IshowsatypicalfloodplaincrosssectionshowingfloodwayandencroachmentlimitconceptsWhereadditionalflowareainthechannelmustbeprovidedtoholdfloodwaterswithinacceptablelimitsthenaturalappearanceismostnearIymaintainedbyusinganunlinedearthenchannelpreferablysoddedwithfiatsideslopesItisalsounusuallymoreeconomicaltouseanunlinedchannelThelimitationonuseofunlinedchannelsisthemaintenanceofflowvelocitiesinthechanneltowenoughtopreventerosionLowvelocitiesrequiregreaterflowcrosssectionalareawithrcsultantwiderdrainageeasementofrightofwaytoaccommodatetheIargerchannelVelocitiesaboveabouteight8feetpersecondshouldnotbepermittedinunlinedsectionsWherethenaturalchannelgradientsarcsteepenoughtoproducegreatervelocitiesanunlinedchannelmaybeconstructedwithflatterslopesinsuccessivestairstepreachesifsomemeansofdissipatingenergydifferentialbetweentheupperandlowerreachisprovidedVaryingchannelwidthsandconfigurationsorholdingpondscanalsobeutilizedItisrecommendedforunlinedchannelimprovementsthatafiatbottomwith31sideslopesbeconsideredThisslopeissufficientlyfiattopermittheuseofmowingequipmentformaintenanceTheunlinedchannelswithabottomwidthgreaterthanthirty30feetshouldhavealinedIowflowsectiontocontroltheflowthatcontinuesduringlowrunoffperodsThiswillallowthewatertomaintainaminimumvelocityatlowflowtocarrythesiltinsuspensionTheunlinedareaofthebottomshouldslopetowardthelinedsectionallowingfordrainageandeaseofmaintenanceDesigncontrolshavetobeprovidedtocontrolerosionalongandnearthetowflowsectionsConcreteliningofthechannelsectionprovidesbetterhydraulicefficiencybecauseofthesmoothsurfacesandtheprotectionaffordedpermitssideslopestobesteeperfurtherincreasinghydraulicefficiencyofthesectionLiningthereforebothpermitsandproduceshigherflowvelocitiesthanoccurmanunlinedchannelonthesameslopeVelocitiescanbestillfurtherincreasedwithalinedchannelbytakingfulladvantageoftheavailablechannelgradienteliminatingdropstructuresTheeffectofincreasedvelocitiesistoreducetherequiredflowarearightofwayrequirementandexcavationwithconsequentreductionofquantitiesThesesavingswiI1generallybemorethanoffsetbythecostofliningLinedchannelsarerecommendedinmanyofthedevelopedareaswheresufficientrightofwaycannotbeobtainedforunIinedchannelsThesechannelsarerecommendedtohave21sideslopesDrainagerightofwaywidthsforallchannelsmustbeadequatetoallowmaintenanceequipmenttoenterandtravelalongtheeasementFigure72illustratestypicallinedandunlinedchannelcrosssections
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StormWaterStorageStorageofexcessurbanstormrunoffisoneofthemostpromisingmethodsavailableinpreventingurbanflooddamageWiththeusestormwaterstoragethetimeofconcentrationforsomeareascanbeincreasedoveronehUndredpercentStormrunoffstoragewithreducedreleaseratescanholddownstreamfloodflowstowithinthesafeconveyancecapacityofthestormsewerandstreamsystemInmostcasesitcanbeshownthatstorageismoreeconomicaIthanincreasingdownstreamconveyancecapacityStoragefacilitiesshouldbeplannedanddesignedtoassureaneffectiveandefficientoperationandmaintenanceprogramRetentionanddetentionaretwogeneralizedtypesofstormrunoffstorageusedtocontrolfloodingRetentionstoragereferstostormrunoffcollectedandstoredforasignificantperiodandreleasedorusedafterthestormrunoffhasendedRetentionstorageusuallyconsistsofwetreservoirswhichoftenhaveagriculturalrecreationalandoraestheticvalueDetentionstorageconsistsofreducingtherateofrunoffforashortperiodoftimetoreducepeakflowsbycontrollingthedischargethroughanoutletstructureandbyextendingtheperiodofrunoffStoragecanbeclassifiedbylocationasfollowsARainfallStorageThestorageofwaternearthepointofrainfalloccurrenceusuallyaccomplishedbyrooftoppendingparkinglotpendingpropertylineswalependingandsmallonsitepondsBRunoffStorageWaterstoredafterstormrunoffhasaccumulatedsignificantlyandbeguntoflowinadrainagesystemRunoffstorageisusuallyaccomplishedbyoffstreamstoragechannelstorageoronstreamstorageoronstreamstorageThestorageofwaterindepressedopenareasreservoirsplayasandonIowlyingrecreationfieldstowhichstormpeakflowsareroutedistermedoffstreamstorageItisusuallycharacterizedbyasidechannelspillwayoroverflowfromthemainchannelAlthoughallchannelsinherentlystorewaterrunoffhydrauliccharacteristicscanbealteredtoreducepeakflowsSidechannelsthatrunessentiallyparalleltothemainstreamchannelarealsoameansoftemporariIystoringwaterduringexcessiverainfalleventsTheconstructionofanembankmentacrossachannelsothatastoragepondisformedrepresentsonstreamstorageSpillwayconsiderationsareimportanttopasslargefloodsexceedingthestoragecapacityProperlyprotectedroadwayembankmemsarewellsuitedforthispurposeFormaximumlanduse10



efficiencythedesignengineershouldconsultearlywiththeParksandRecreationDepartmentoftheCityMakinguseofdetentionstorageareassuchasplayasforparksandplayingfieldssatisfiestwoneedsandreducesthecostofeachTheminiparkconceptwheresmallrecreationalareasareprovidedinneighborhoodswithinsafewalkingdistancesforchildrencanbeatypicaljointeffortofthedrainagedesignengineerandtheplanningandreereationaIstaffsofthecityProvisionsmustbemadeformaintenanceofsuchareasRELEVANTCLIMATOLOGICALDATATheclimatologicaldataforthePlainviewareahasbeenobtainedfromtheNationalOceanicandAtmosphericAdministrationNOAAThemeanannualrainfallis1897inchesmeanannualsnowfall108inchesaverageannualtemperature586FAbreakdownofaverageprecipitationbymonthfortheperiod1951I987isasfollowsMCgRIIIMEANPRECIPITATION1NCIIF3Iauuary49February66March79April124May327June307July257August203September203October168November64December50TOTAL1897RainfallisfairIyevenlycyclicoverthecourseoftheyearwiththemaximumoccurringinMayandJuneMostoftheprecipitationoccursasaresultofthmderstormsthatproduceheavyrainfallforbriefperiodsoftimeresultinginlargerratesandquantityofrunoffthanmightotherwisebeexpected11



AsaresultoftheserainfallpatternscombinedwiththelocaltopographyPlalnviewissubjecttoHoodsofsignificantmagnitudesThefilesofthePlainviewDailyHeraldindicatesthefollowingrecordsofmajorfloodingDATEYEARCFSPEAKSTAGE1890SecondlargestbutnorecordSecondlargestbutnorecordJune619411200088May1719511800687July819609130938June1119653300725June419841890684ThegaugingstationislocatedonthedownstreamsideoftheBroadwayStreetbridgeatRunningWaterDrawThehighestdischargeatthislocationoccurredonJune61941InI890amajorfloodmayhavebeenthesecondhighestaccordingtolocalresidentsthoughnorecordeddataisavailableThefloodrecordsforJulyof1960indicatesthehighestrecordedfloodstagehoweverthestormfreewaymayhaveonlybeenthatof40yearfrequencyEXISTINGDRAINAGEFACILITIESTheCityofPlainviewislocatedonthebroadflathighplainsareaoftheTexasPanhandlealonganaturaldrainagecourseidentifiedasRunningWaterDrawTherearenumerouslowlyingareascalledplayalakesscatteredthroughouttheregionThelocalterrainslopesanddrainstowardRunningWaterDrawIocatedinthesouthernportionoftheCityThereareareasinthenorthernsectionoftheCitywhererunoffdrainsintothenearbyplayalakesuntilthelakebecomesfullTheoverflowoftheselakesthenpassestolakesofsuceeedinglylowerelevationbeforefinallyreachingthedrawTheCorpsofEngineershasrecentlycompletedtheirlateststudiesforrevisionstotheexactnatureandlimitsofthe100yearfloodboundariesinthePlainviewareaandhaveidentifiedlocationsofpotentialfloodriskDuetothelackofBaseFloodElevationsonRunningWaterDrawtherehadbeennopreviousupdatedFloodBoundaryorFloodwayMapsPlate7IdepictsthefloodhazardareaasdefinedontheFloodInsuranceRateMapCommunityPanelNumbers48027500010008preparedbytheFederalManagementAgencydatedMarch16I989Asconditionscurrentlyexistthe100yearfloodboundaryincludesanareaalongRunningWaterDrawandextendsbetweenandaroundvariousptayalakesEncroachmentinthisfloodboundaryoccursinnumerouslocationsIn12



somecaseshazardousfloodingcanoccurfromstormsoflesserfrequenciesthanthe100yearstormTheCityhasidentifiedtheresidentialareanearUticaStreetbetweenSixteenthandEighteenthStreetsandtheintersectionofTenthStreetandEnnisStreetasparticularproblemareasInadditiontotheseareastherearelargeportionsoftheFriscoandAustinHeightsvicinitieswhichareinthefloodhazardzoneTherearelargenumbersofhomesandbusinesseslocatedadjacenttoplayalakesandRunningWaterDrawwhichareatriskIInrecentyearschannelimprovementstoRunningWaterDrawanditstributariesparticularlythechanneltoFriscoLakealongwithinstallationofvariousdrainagestructureshaveimprovedtheoverallconditionsduringIowfloworfloodperiodsNosignificantaffectsonthe100yearfloodzoneresultedfromthisworkPlainviewsexistingdrainagestructuresalongwithselectedmajorandnumerouslocaldrainagedividesbothnaturalandmanmadeareshownindetailonPlate71AmajorityofCitystreetsapproximately90areconstructedwithconcretecurbsandguttersThesestreetscarryalargeportionoflocalrunofffromlowfrequencystormsRunoffistransportedinthestreetsanddischargedintobarditchesdrainagechannelsorplayalakesConditionsofthesecurbandguttersectionsandthedrainagethattheyprovidearegenerallygoodwiththeexceptionofafewareasManyofthecurbandgutterproblemswereidentifiedneartheCentralBusinessDistrictFieldsurveysconductedduringorimmediatelyfollowingseveralperiodsofmoderatetolightrainfallindicatethatfloodinginmanystreetscanbecharacterizedasanuisanceratherthanamajorhazardDuetotheuplandconditionandtheflatptamonwhichmostofPlainviewwasdevelopedtheflowofrunoffisinterruptedifstreetgradesbecomeinconsistentorpropermaintenanceproceduresarenotfollowedThisresultsinpondingorminorlocalizedfloodingFurthermorefuturedevelopmentparticularlytothenorthandwestofthecurrentCorporateLimitswillresultinhigherrunoffcoefficientsandincreasedflowratesTheseprojectedfutureincreaseswillfurtherimpactthoseareasadjacenttoRunningWaterDrawandinparticulartheareasalongFifthStreetwheretheoriginalRunningWaterDrawpassedSeveralmajorandminorundergroundstormsewersystemsexistintheCitymostlyinandaroundtheCentralBusinessDistrictWhilethesesystemsdoprovidesomereliefmostareantiquatedinadequateinsizeandfailtomeettodaysminimumdesignstandardsThecurbinletsinsystemsbuiltlongagoaretypicallylocatedinthemiddleofthecurbradiusatintersectionswithopenings30incheslongand4inchesdeepincombinationopeningwitha20x30grateMostareinadequateforthepurposeintendedSomeoftheinletshavebeendamagedandarefilledwithsedimentanddebristhusfurtherreducingtheflowcapacityThestormsewersystemincludesvitrifiedtileandoldreinforcedconcretepipemuchofwhichhasbeendeterioratedInadditionstreetgradesaredesignedsuchthatmanyintersectionsexistasthelowpointscausingwatertocollectNopositiveoutletexistsfromthese13



intersectionsDryweatherevaporationtendstobethebestsourceofwaterremovalintheseareasThoseintersectionsoflocalizedstreetpendingintheareaoftheCentralBusinessDistrictincludeEighthandAshEighthandBroadwayFifthandBroadwayEleventhandAshandEleventhandBroadwaySimilarconditionsofpendinginotherpartsoftheCitywerefoundonSixthnearElmFourteenthnearYonkersFresnobetweenTwentySixthandTwentyEighthTwentyFourthnearQuincyandattheintersectionsalongElPasobetweenSeventeenthandTwentyEighthLocalizedfloodingoccursonandtothewestofColumbiaStreetbetweenFifteenthandTwentyFourthStreetsbecauseofthelargeamountofrunoffthatdrainstowardsCurryLakeThestormsewerfacilitycurrentlyinplaceonCohmbiaStreetdoesnothavethecapacitytoaecomodatetheflowofrunoffinthisareaDrainageproblemswhichexistonFifthStreetStateHighway70havebeenreducedinscaleduetorecentimprovememscompletedbytheTexasHighwayDepartmentPROPOSEDDRAINAGEFACILITIESAmajorfloodstudyconductedbytheUSAndyCorpsofEngineersin1977presentedvariousplansforlargescalefloodcontrolinandneartheCityofPlainviewTheeconomicfeasibilityofthesedrainageimprovementswasaddressedTheproposedplansincludedchannelimprovementstoRunningWaterDrawaneastdiversionchannelandassociatedlateralsandupstreamcontrolsonRunningWaterDrawAlloftheseplanswouldsignificantlyreducethelocal100yearfloodplainApreviousCorpsofEngineersreportdevelopedforthisareahaddeterminedapositivebenefitcostratioforspecificportionsoftheplanhowevertheDecember1977reportrecommendedaNoActionalternativeandindicatedthatFederalimerestwasnotwarrantedDrainagestudieswerepresentedbyParkhiHSmithandCooperIncin1974and1979whichincludedportionsoftheCorpsofEngineersfloodcontrolprogramalongwithproposedsolutionstovariousotherlocaldrainageproblemsThe1974reportdididentifyseveralalternativeimplementationordersfortheCorpofEngineerslongrangedrainageimprovementsTheproposedstormdrainagesystemswerelocatedintheareasofUSHighway70FifthStreettheCentralBusinessDistrictandNorthColumbiaStreetTheCommunityDevelopmentDrainageStudypreparedin1979wasdesignatedasaguideforexpendituresfortheCitysCommunityDevelopmentFundsandutilizedinformationfromtheI974reporttoconcludethefollowingimprovementneedsIshapingandalignmentofvariousportionsofRunningWaterDraw2channelimprovementsfortributariesand3theinstallationofvariousculvertsandlocalstormsewersystemsthroughouttheplanarea14



Thosedrainageimprovementsmentionedaboveinthe1974and1979reportswhichhavenotbeenconstructedorwhicharenotcurrentlyinthedesignstageshouldgenerallyremainapplicabletotheCitysimmediateandlongtermdrainageneedsThelocationofseveralproposeddrainageimprovementsareshownonPlate72TheseimprovementsaredetailedalongwithestimatedcostsinTable72Therecommendedimprovementsoutlinedarelistedinorderofpriorityaspartofaproposedfive5yearcapitalimprovementTheactualimplementationoftheseprojectsshouldoccurasneedsandfundingdictatesandcouldbeincorporatedaspartofapossibleoverallCapitalImprovementsProgramThoseproposcddrainageimprovcmentsthatwouldreducethe100yearfloodplainormajorfloodingshouldbeconsideredthchighestprioritybecauseofthepomntialforreducingrisktocitizensandpropertyAtthesametimetheseimprovementsoutlinedarebyfarthemostcostlyandwouldalmostcertainlyrequirestateorfederalfundstorcaIisticalIycompletemajorportionsoftherecommendeddrainagefacilitiesThereforethevariousdrainageimprovementstoRunningWaterDrawandspecifiedchannelsshouldbeconsideredseparatelyfromallproposedlocalizeddrainagestructuresandsystemswhenprioritizingthe5yearprogramThespecificproposeddrainageimprovementsrequiredtoreducemajorfloodingarescaleddownandmodifiedcomparedtothoseoriginallysetforthbytheCorpsofEngineersThoseimprovementsincludeinorderofprioritytchannelimprovementstoRunningWaterDrawwestfromthePanhandleandSantaFeRailroadtotheCitysewagetreatmentplant2channelimprovementslinedandunlinedtothetributabetweenFriscoLakeandRunningWaterDrawwithassociateddrainageculverts3undergroundstormseweralongtherailroadbetweenCurryLakeandFriscoLakeAdetailedengineeringstudyanddesignwouldberequiredfortheexactnatureandlocationofallchannelimprovemcmsReferenceshouldbemadetoFigure72forgeneraldesignconsiderationsNeworupgradedreinforcedconcretepipesorboxculvertstructuresmayberequiredunderseveralstreetsalongtheproposedchanneIsThelateraldrainagesystemfromCurryLakewouldbeusedforoverflowpurposessothatthestoragecapacitiesoftheptayascouldbeutilizedwhilereducingthetimeandextentoffloodingduringmoderatetolowfrequencyrainfallDrainagerightofwaywillberequiredatvariouslocationsalongtheroutesofthevariousimprovementsTheabovementionedimprovementsareconsideredtobeamorerealisticbenefitcostalternativetothclongrangeandcompleterecommendationspresentedbytheCorpsofEngineersTwooverflowreliefsystemssimilartothatidentifiedforCurryLakeareshownonPlate72Oneisanundergroundstormsewerextendingfromtheplayain15
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theTurnerTerraceAdditionwithitsoutfatIintotheLakesideplayatotheeastTheotherisanundergroundstormsewerrunningsouthfromthelakeatTenthStreetandEnnisStreettoRunningWaterDrawAmajorundergroundstormsewersystemisproposedtoextendalongColumbiaStreetbetweenFifteenthStreetandTwentyFourthStreetSimilardrainagesystemshavebeenpreviouslyrecommendedThisprojectmayqualifyforassistancefromtheStateinconjunctionwithplannedimprovementsalongUSHighway87StormsewerinletswouldinterceptmuchoftherunoffcurrentlyenteringColumbiaStreetflowingtowardCurryLakeThedrainagesystempipeproposedalongthefutureextensionofSixteenthStreetwouldtransportthisstormflowtoadisposalpointontheeastsideofAustinStreetTheseseveralimprovementsalongwithallothersshouldallbecoordinatedwithanyproposedstreetconstructionatthesamelocationInordertorelievelocalizedfloodingandinconjunctionwithproposedfuturestreetimprovementprojectsastormsewersystemwithinletsisrecommendedintheareaoftheintersectionofTwentyFourthStreetandQuincyStreetDischargefromthisdrainagesystemisavailableintotheLakesideplayawithaconnectionextendingsouthfromTwentyFourthStreetonOaklandStreetAproposedstormsewersystemextendingalongEleventhStreetfromthenorthedgeoftheCentralBusinessDistrictshouldbedesignedtorelievethesignificantpondingthatoccursatthosevariousintersectionsintheareaAnaddedbenefittothissystemcanbeachievedbyoversizingthepipesystemtocarryflowforafutureundergroundstormsewertobeextendedintothenorthernsectionoftheCentralBusinessDistrictneartheraiIroadMoststorminletsintheCentralBusinessDistrictaredamagedandinadequateinsizetofunctionproperlyNewinletswouldnotbepracticalinmanylocationsuntilstormsewerpipeswithadequatecapacitiesareinstalledThereconstructionofbrokeninlettopsandfaceswouldimprovethegeneralappearancebutwouldnotsignificantlyimprovedrainageAfuturegoatoftheCityshouldbetoreplacemostoftheoldinletsandsupplementthestormsewerpipeintheCentralBusinessDistrictLowwatercrossingslocatedonmajorthoroughfaresshouldbereplacedInparticularthosestructuresonQuincyStreetandJolietStreetwillrequireadequatedrainageculvertstobeconstructedwithcorrespondingproposedstreetimprovementsSOURCESOFFLrNDINGSomeofPlainviewslocaldrainageimprovementscanbeincorporatedintoaregularmaintenanceandreplacementprogramThisapproachwillallowtheschedulingofmajormaintenancerepairsandreplacementsoverseveralyearstherebyminimizingbudgetaryimpactsWiththisapproachmanyoftheneededimprovementscanbefinancedasneededthroughtheannualbudgetoftheCityofPlainviewTotheextentthatlimitedfundsareavailable16



specificimprovementscouldbefinancedwithlocalGeneralObligationTaxBondsthroughtheCityandpublicsupportInsomecasesitmayalsobepossibletoobtainsomeassistancefromtheTexasHighwayDepartmentfordrainageimprovementsinconjunctionwiththeirmajorthoroughfaresinsidetheCorporateLimitsAnothersourceoffundstobeconsideredisaidadministeredbytheTexasDepartmentofCommerceProgramFinallyCountyfundsmaybemadeavailableonasharedbasisfromtheHaleCountyCommissionersThefloodstudyconductedbytheUSArmyCorpsofEngineersin1977concludedthatfederalfundsformajordrainageimprovementscouIdnotbejustifiedatthattimeWiththeexpandedstudiescompletedontheupdated100yearfloodboundariesrevisedrecommendationscouldbeforthcomingThoCityshouldcontinueitsmonitoringofpossiblefundingprogramswhichmaybedevelopedforPublicWorksfacilitiesonbothloanandgrantinaidbasis17
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SECTION8WATERSYSTEMSTUDYINTRODUCTIONThefurnishingofadequatepublicutilitiessuchaswaterandsanitarysewerfacilitiesisvitaltoPlainviewslifeandgrowthItwastheintroductionofwaterpipedunderpressureandwatercarriedwastesdisposalwhichmadepossibletheurbanconcentrationsofpopulationasweknowthemtodayTheaveragecitizenhascometoexpectwatertobeavailableinthequantitydesiredandgivesnothoughttothesourceofthatwaterorthedestinationoftheresultingwastesTheinstantresponsetothesedemandsrequiresconsiderableplanningeffortandinvestmentinplantsandequipmentMostofacommunitysprincipalutilitiesareprovidedbythecityitselfwiththeotherservicesprovidedbyprivateenterpriseoperatingunderafranchisefromthecityTheoperatingcompaniesoftheseprivatelyownedutilitiesareresponsibleforprovidingadequateandeconomicalserviceincludingextensionstonewcustomersTheCityhastheresponsibilitytoseethattheseutilitiesfunctionproperlybycontrollingoperationsandrateswithintheframeworkofTexasLawThePlanningandZoningCommissionshouldbeconcernedwiththeproperrelationshipoftheutilitysystemstoeachothertothethoroughfareplanandtothelanduseplanThecomplexityoftheutilitysystemsincreasesgreatlyastheycoverlargerareasandserveincreasingnumbersofcustomersAutilitiesplanwilldirecttheCitytowardstheefficientupdatingandexpansionofPtainviewswaterandsewersystemsPreviousstudiesconductedfortheCityofPtainviowandreferencedinthisreportincludeKochFowlerandGrafeIncorporatedComprehensivePlanReport5Utilities1961PlainviewFowlerandGrafeIncorporated1985PlainviewComprehensivePlan1963ParkhitlSmithandCooperIncorporatedPlainviewTexasComprehensivePIan19762000WaterWorksSystemEngineeringReport197618



WATERSYSTEMPLANNINGToproperlypIanafuturewatersystemcapableofprovidingtherequirementsoftheprojectedcommunityitisnecessarytoevaluatethepresentsystemincludingthewatersupplyanddistributionsystemnetworkanditscapabilityofprovidingserviceforthepresentandprojecteddemandsTheCitymusthaveadependablewatersupplythatwillprovideforailwaterdemandsincludingdomesticindustrialandcommercialaswellasanallowanceofabout25percentfordistributionsystemleakagefirefightingandotherunmeteredusesThepresentaverageusagethroughouttheUnitedStatesisaround100gallonspercapitaperdayInindustrialcitieswithheavyindustrialwaterconsumptiontheaverageusagemaybe300gallonspercapitaperdayormoreEverycityinTexasisratedonakeyrateschedulehytheBoardofInsuranceofTexasThiskeyrateisthebasisforthechargemadeforfireinsuranceonimprovedpropertyinthecityPlanningforthewaterutilitysystemmusttakeintoaccountthebasisonwhichthiskeyrateiscomputedasaffectedbythewaterworkswhichincludespumpingfacilitiesandfireflowpressureswatersupplygroundlevelstoragereservoirselevatedstoragewaterdistributionsystemandfirehydrantsandpumpingstationorstationsOtherfactorssuchastheorganizationofthefiredepartmentfireapparatusandenforcementofbuildinglawsaffectthekeyrateandmustbeconsideredinplanningForthcpurposeofcomputingfireinsurancekeyratesforcitiesinTexasthcStateBoardofInsurancehaspreviouslyrequiredawatersupplyof130gallonspercapitaperdayIfthisquantityisavailabletheCitycouldavoidakeyratechargefordeficiencyinthewatersupplyIfeconomicallyfeasibleitisdesirabletoprovidethismmumcapacityinplanningtheCitywatersupplyMostcitiesmaintainpressureinthewaterdistributionsystembyprovidingelevatedwaterstoragepreferablyatsomehightopographicallocationorlocationsinthecityWaterispumpedfromgroundstoragereservoirslocatedatwellsatreatmentplantordeliverypointintothesystemtomaintainahighlevelofwaterintheelevatedtankandthusahighpressureinthesystemAbalancedsystemshouldprovidepumpswithcapacitytosupplytheaveragedailyconsumptionwithadditionalpumpswhichcanputsufficientwaterintothesystemtomeetthemaximumdailydemandsandmaimainthesystempressureTosatisfythepeakhourlydemandswatercanbeusedfromtheelevatedstoragealongwiththatprovidedbyadditionalpumpsItisdesirabletomaintainnotlessthan60poundspersquareinchstaticpressureatanypointinthesystemWaterstoragereservoirsinawatersystemprovidewaterforthreeprincipalpurposes1tomeethourlydemandswhichareinexcessofwatersupplyfacilities2tomeettheincreaseindemandcreatedduringfireeventand3tomeetthesyemdemandsduringshortinterruptionsofwatersupplyTheBoardofInsuranceofTexashaspreviouslyrequired542gallonsofelevatedwaterstoragepercapitainadditiontorequiredgroundlevelwaterstorageof130gallonsperpersonservedbythewatersystemApenaltyischargedfor19



thedeficiencyinalesserstoragecapacityAlsotheCityshouldbeincompliancewithcurrentperserviceconnectionrequirementoftheStateDepartmentofHealthforelevatedstorageGroundstorageconsistsofareservoirplacedonorjustbelowthegroundsurfaceWaterinagroundstoragereservoiristreatedandreadyforusebutmustbepumpedfromthereservoirintothedistributionsystemwithhighservicepumpsGroundstorageisgenerallylocatedatawatertreatmentplantnearawellsiteoratadeliverypointElevatedstorageconsistsofareservoireIevatedabovetheareawhichitistoserveThiselevationcanbeaccomplishedviaatowertypestructureoratanklocationonhighgroundWaterinthistypereservoirisalsotreatedandisreadyforuseDuetoitselevationabovethegroundthereissufficientpressuretoflowthewaterintothedistributionmainsbygravitywithoutpumpingHowevertheelevatedstoragetankmustbefilledfromthesourceofsupplyviathepumpingfacilitiesMaximumhourlydemandsforwatercanbesuppliedinseveralwaysOnemethodistomaintainpumpingcapacityatthesourceofsupplysufficienttopumpwaterataratehighenoughtosupplythemaximumhourdemandAnothermethodistosupplywaterwithpumpsatthesourceofsupplywithcapacitytomeetthemaximumdailyconsumptionrateandtosupplythehighermaximumhourlydemandbypermittingwaterintheelevatedtanktodrainintothesystemduringpeakconsumptionhoursEitherofthesemethodsisacceptablepracticesomecombinationofthctwomightbedeterminedtobemoreeconomicalExperiencehasshownthatthcpeakpumpingcapacityshouldbeapproximatelyI25percentofthemaximumdailydemandMaterialsusedinwatersystemconstructionusuallyhaveafairIylonglifebutwillultimatelyhavetobereplacedInwatersystemplanningattentionshouldbegiventothcdeteriorationofanyfacilitieswhichhaveservedtheirpurposeandwhichmaybeeithertooexpensivetomaintainoroverlyexpensivetooperateandanefficientscheduleofreplacementdevelopedIngeneralnowaterlinelessthansix6inchesindiametershouldbeinstalledLinesshouldbesizedtomaintainproperpressureandfIowratesatalllocationsConsiderationmustbegiventothelocationofwaterlinesinrelationtosanitarysewersandotherpublicutilitiesTheproperprovisionanddistributionoffirehydrantsandvalvesiscriticaltotheoperationandmaintenanceofawaterdistributionsystemFirehydrantsshouldbelocatedandinstalledtoconformwiththeTexasBoardofInsurancerequirementsWatervalvesshouldbeplacedsuchthatnounnecessaryinterruptionsoccuroverlargeareaswhenlinerepairsaremadeatanyparticularlocationTheTexasDepartmentofHealthhassetforthguidelinesforthelocationinstallationandoperationofwaterlinesandailotherwaterworksutiIifies20



ThetypeoftreatmentrequiredforamunicipalwatersupplyisdependentuponthechemicalandbiologicalqualityofwaterPlanningmustincludeastudyofandrecommendationsforimprovementsrequiredtoprovidethetreatmentnecessarytoprovideasafeandsuitablewatersupplyfortheconsumersInplanningforagrowingcityconsiderationmustbegiventotheextensionoftheutilitysystemintonewareasasbuildingconstructionprogressesUnlessutilityexpansionisorderlyandadequategrowthoftheCityintonewareascannotandwillnotoccurBuildingmaynotbecompletelystoppedbyfailuretoextendserviceintothenewareasbutthecharacterofthedevelopmentthatdoesoccurislikelytobeinferiorandhaveanadverseeffectontheCityasawholeWATERCONSUMPTIONWaterconsumptionrecordssince1956forPlainviewarcshowninTable8IDailypercapitaconsumptionishighdespitefewlargeindustrialwaterusersThisispartlyduetolocalclimateandIowwaterratesThelargestdemandsforwaterotherthanthePlainviewIceCompanycomefromschoolsCentralPlainsRegionalHospitalandthevariousirrigationsystemsTheaveragedailypercapitaconsumptionoverthepast30yearsis178gallonsThehistoricalrecordsindicatethatwhileoveralldemandincreasespercapitademandisremainingsteadyordecreasingThelargestpeakdaydemandonrecordwas115milliongallonsin1974andthehighestpercentofpeakdaydemandoverdailyaveragedemandwas370in1957WaterdemandsfortheareapeakinJulyandareataminimumduringthewintermonthsProjectedwatersupplyrequrirementsarepresentedinTable82ItisanticipatedthattherewillbenosignificantfuturechangesinwaterconsumptionpatternsFuturerequirementsweredevelopedusingprojectedpopulationfiguresanaveragedailydemandof180gallonspercapitaandapeakdaydemandfactorof250WATERSUPPLYTheCityofPlainvicwreceivesitswaterfromtwosourcesFormanyyearstheCityhasentirelydependentonlocaIwellsforitswatersupplyIn1969surfacewaterbeganbeingpurchasedfromtheCanandianRiverMunicipalWaterAuthorityCRMWAandtreatedatthenewlyconstructedCitytreatmentplantTables83and84detailswaterpurchasedandproducedbyPlainviewinprewousyearsTable85breaksdownCRMWAusagebyMemberCity21
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GroundwaterinPlainviewisobtainedatdepthsofaround300feetfromtheOgallalaFormationwhichisunconfinedandrechargedonlyfromlocalprecipitationTheaquiferisnearly200feetthickinthePlainviewareaandhistoricalobservationsindicatethewaterlevelintheformationdropsanaverageofabout23feetperyearFigure81About98gqrcentofthetotalgroundwaterpumpageintheareaisusedforirrigationAlthoughthetotalamountofwaterpumpedfromtheaquiferisexpectedtodecreaseinthefuturetheaverageannualrechargewillcontinuetobelessthananticipatedwaterdemandsAstimegoesbythepotentialpumpingrateinthePlainviewareawilldeclinetotheextentthatbytheyear2020mostofthelocalaquiferwillonlyhaveaprojectedpotentialyieldof500800gpmDuringtheendof1988andthebeginningof1989unofficialreportsindicatedthatthegroundwaterelevationatseverallocationsinthePlainviewareahadlevelledofforactuaIlyincreasedThistrendshouldbeconsideredonlytemporaryresultingfromashorttermsurgeinrechargeordecreaseinwithdrawalTable86liststheexistinglocationandcharacteristicsofCitywaterwellfacilitiesThe14wellscurrentlyfunctioninghaveatotalratedpumpingcapacityoftl400gpmt64mgdwhichisadequateforcurrentdemandsandemergencyserviceNowthattheCitynolongerreliesexclusivelyongroundwaterfuturewithdrawalscanbestabilizedandthewellscanremaininserviceandproduceatthecurrentratebeyondtheyear2000TheprimarysourceofwatertoPlainviewisthesurfacewaterfroTMtheCanadianRiveratLakeMeredithUntreatedwaterfromtheCRMWAsystemistransportedinan18inchlinetogroundstorageattheCitytreatmentplantSurfacewatercomprisedabout40ofPlainviewstotalwatersupplyin1973ByI975thispercentageincreasedto53at6555milliongallonsfortheyearLarecentyearsthetotalsurfacewaterconsumption7261milliongallonsin1987hasincreasedwhiletheCRMWApercentageoftotalsupply517in1987actuallydecreasedItshouldbenotedthatrawCRMWAwaterissuppliedtoacattlefeedlotatFoxleyCattleCodCaetusFeedersinSwisherCountyThissupplycanbediscontinuedatanytimeiftheneedarisesandasaresultshouldbeexcludedfromthetotalCityconsumptionPlainviewscurrentWaterRightsContractwiththeCRMWAallowsfor1238milliongallons34mgdofwatertobeobtainedforanormalyearThecurrentCRMWAsupplysystemiscapableofproducing4I5mgd1515milliongallonsperyearwhichisalsothemaximumcapacityofthewatertreatmentplantTheIatestdataavailablefromtheCRMWAindicatesthesafeyieldoftheirsystemtoPlainviewisaround70of1238milliongallonsperyearor8666milliongallonsperyearDuringtheyears1979and1980alIocationstoCRMWAMemberCitieswereincreasedto8090becauseofthe1973I981droughtresultinginIowinflowandhighevaporationratesatLakeMeredith22
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