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IINTRODUCTIONSummaryOnthemorningofJuly301997theCWCBwasadvisedbyLoganCountyresidentsthatanintenserainstormhadoccurredoverthePawneeCreekwatershedonJuly291997TheresultingfloodflowelevationsinPawneeCreekwerereportedtobehigherthanthefloodof1965StateandlocalofficialswereimmediatelyconcernedforthelifeandsafetyofresidentsmotoristsandvisitorsinthePawneeCreekfloodplaindownstreamoftherainstormareaInparticularthecommunitiesofAtwoodandSterlingColoradowereinthedirectpathoffloodflowsorfloodoverllowsfromPawneeCreekThismemosummarizesthekeyelementsofthefloodeventof1997PurposeThepurposeofthisreportistodocumentthefloodingofJuly29311997inthePawneeCreekwatershedThedocumentationwillprovidearearesidentsothersaffictedbythefloodingandagenciesandentitiesinvolvedinpostfloodstudyandmitigationwithbasicinformationaboutthefloodinganditsimpactsInadditionthereportwillcontributetopreliminarydecisionsaboutfloodhazardmitigationIISTUDYAREADESCRIPTIONCommunityDescriptionThestudyareaforthisreportincludesportionsofLoganandWeldCountieswhicharelocatedinnortheasternColoradoInadditiontotheunincorporatedcountyareasaffectedcommunitiesincludeSterlingandAtwoodTheCityofSterlingthecountyseatofLoganCountyislocatedapproximately125milesnortheastofDenverSterlingisthelargestcommunityinLoganCountyandhasapopulationofabout110001995estimateThetotalpopulationwithinLoganCountyisabout190001995estimateWatershedDescriptionPawneeCreekisaleftbanktributarytotheSouthPlatteRiveranddrainsanareaofabout700squaremilesThewatershedislocatedinextremenortheastColoradomainlywithinLoganCountyandMorganCountyThemouthofthecreekislocatedabout5milessouthwestofSterlingandabout1milenortheastofAtwoodinLoganCountyThewatershedelevationrangesfromabout3980feetto5400feetThesoilsinthebasinaremostlyloarnsandclayloarnswithsandstoneshaleandsiltstoneoutcroppingsLanduseconsistsofopenrangelandandasignificantamountofirrigatedcroplandinwelowerpartofthebasinThemeanannualprecipitationforthebasinrangesfrom14to16inchesAlthoughPawneeCreekitselfisnotlocatedinoradjacenttoSterlingtheUSHighway6andtheBurlingtonlUnionPacificRailroadembankmentsaremajorobstmctionswhichdivertflowfromthemainchanneltowardthenortheastFigure1presentsavicinitymapoftheAtwoodandSterlingareaI
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FloodingProblemsandFloodHistoryFloodingonPawneeCreekcanoccurasaresultofgeneralrainsoverlargeareasorfromlocalthunderstormsoversmallerareasAsignificantfloodeventonPawneeCreekoccurredonJune14151965Apeakflowestimateof35200cfswasindirectlymeasuredattheColoradoHighway14bridgeapproximately10milesupstreamfromAtwoodDuringthe1965eventoverflowsfromPawneeCreekfloodedareasonthewestsideofSterllinganddidnotaffecttheresidentialandbusinessdowntownareasontheeastsideofthecityThe1965floodeventwasprecededbyanotherlargefloodeventinMayof1935Dischargeestimatesforthe1935eventarenotreadilyavailableIIIJULY1997FLOODEVENTHeavyrainsinnortheastColoradoduringtheweekofJuly281997causedsignificantfloodinginseveralareasincludingFortCollinsWeldonaAtwoodandStrlingRainfalloverthePawneeCreekwatershedontheeveningofJuly29saturatedagriculturalrangelandsandcausedmajorstormrunoffinthetributariesandmainchannelFloodwaersinthePawneeCreekfloodplaincrestedinAtwoodatapproximately3pmonJuly30FloodwatersfromthePawneeoverflowfirstreachedthesouthsideofSterlingatabout4pmandthencrestedinthedowntownareaaroundmidnightonJuly30thFlooddocumentationwasperformedbytheCWCBincooperationwiththeCorpsofEngineersOmahaDistrictandtheCSUExtensionOfficeinLoganCountyThemajorityofthefieldworkfortheflooddocumentationoccurredonAugust571997TeammembersfortheflooddocumentationeffortsarelistedinTable1Table1FloodDocumentationTeam1aQelt1iCAffili1rtIonxPflT11idJr1JjiIIIcl4rnWlliliiiTJCOColoradoWaterConservationBoardColoradoWaterConservationBoardColoradoWaterConservationBoardCosofEnmeersOmahaDistrictCosofEnineersOmahaDistrictWesCSUExtensionOfficeLoganCountyInadditionCWCBstaffassistedtheCityofSterlingwithfloodfightingeffortsonthenightofJuly30andthemorningofJuly31AvideoofthefloodwatersinandaroundSterlingduringtheactualeventwasrecordedbytheCWCRStormCharacteristicsandRainallInormationAseverethunderstormproducedextremelyheavyraininWeldandLoganCountiesontheeveningofJuly29andintotheearlymorninghoursofJuly30Pointrainfallamountsofupto15inchesina4to8hourtimeperiodwerereportedintheupperwatershedareasofPawnee3



gCreekAnunusualweatherpatternwithinnortheasternColoradohadbeenproducingaboveaveragerainsandintensethunderstormssinceJuneofthisyearTheweatherpatternseemedtobecausedbyacombinationofthemonsoonalmoisturefromthesouthwestthepositionofthejetstreamandotherfactorsTheweatherconditionswhichproducedseverestormsandfloodingin1997werenotunliketheconditionsthatexistedin1965ArainfallbucketsurveywhichincludedareaswithinLoganCountyandeasternWeldCountywasperformedbytheflooddocumentationteamAmapshowingthecollectedrainfallamountsispresentedasFigure2HydrologicandHydraulicCharacteristicsInordertoestimatepeakdischargesatvariousstreamandoverlfowlocationstheflooddocumentationteamidentifiedcrosssectionlocationsflaggedhighwatermarksandfieldsurveyedchannelandoverflowcrosssectionsforthePawneeCreekfloodedareasAprivatesurveyingcompanywhichwasundercontractwiththeCityofSterlingsurveyedseveralcrosssectionsthatwerelocatedandmarkedbytheflooddocumentationteamDatafromthefieldsurveyswastransmittedtotheCWCBandforwardedtotheOmahaCorpsforreviewandanalysisIngeneralthiswasaverysignificantfloodeventPeakflowestimatesonthePawneeCreekmainstemaboveColoradoHighway14rangedfrom40000toover70000cfsThesearepreliminaryestimatesthatneedtobefinalizedAneyewitnessaccountfromonelandownerlocatedalongtheleftbankofthecreekapproximately1500feetupstreamofHighway14peggedthe1997highwatermarkatabout5to6feetabovethe1965highwatermarkAnotherlandownerdownstreamofHighway14estimatedthatthe1997peakflowratewasatleast50higherthanthe1965peakflowrateThePawneeCreekflowsandtheoverflowsintoSterlingwereestimatedbyfieldsurveyinghighwatermarksgroundslopeswatersurfacesslopesandfloodplaincrosssectionsThePawneeoverflowintoSterlingwasbasedonsurveydatatakenperpendiculartoHighway6andtherailroadembankmentneartheRiversideCemeteryTheflowestimatesweremadebyusingindirectflowmeasurementtechniquesTheresultingdischargeestimatesarepresentedinthetablebelowLocationPawneeoverflowintoSterlinnearRiversideCemetePawneeoverflowperpendiculartoHighway6andrailroadattheRiversideCemetePawneeCreekulsofHihwa14sectionIPawneeCreekulsofHihwa14section240000to7000040000to70000PawneeCreeksection3PawneeCreeksection4dataatthistimedataatthistime4
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FlowwidthsforthesurveyedcrosssectionsacrossthePawneeCreekfloodplainrangedfromabout1600feetattheupstreamendtoseveralthousandfeetatthedownstreamendTheflowdepthintheconfinedchannelattheupstreamcrosssectionwasjustoverIIfeetwhiletheflowdepthclosertoAtwoodwasmuchmorewideandshallowwithdepthsontheorderof4feetAlandownerwhowitnessedtheentirefloodflowonPawneeCreekseveralmileupstreamofAtwoodanddownstreamofColoradoHighway14wasabletoassisttheteaminrecreatingafloodhydrographIVFACTORSTHATINFLUENCEDTHEPAWNEECREEKOVERFLOWTheCityofSterlingliesapproximately4milesnortheastoftheconflutnceofPawneeCreekandtheSouthPlatteRiverThecommunityofAtwoodliesabout15milestothesouthwestoftheconfluenceTheAtwoodareaislocatedwithinthenaturalfloodplainofPawneeCreekhoweverSterlingisnotThemajorityoffloodflowsfromthePawneedrainageintoSterlingaremainlyduetomanmadeobstructionsTheUSHighway6embankmentandtheUnionPacificRailroadembankmentrunparalleltoeachotheralongthewestsideoftheSouthPlatteRiverThesetwoembankmentsactasdiversionstructuresbecausefloodflowsonthePawneearenotabletopassthroughtheexistingbridgesandovertheembankmentsdirectlytotheSouthPlatteRiverWhenflowinthePawneeishighenoughaportionoftheflowisdivertedtoSterlingalongtheembankmentstowardthenortheastThiswasthecasein19351965and1997ThissituationisknownasthePawneeOverflowTheestimatedoverflowin1965was5000cfswhiletheestimatedoverflowin1997was3800cfsExistingfloodplainmappingforSterlingindicatesthatthePawneeOverflowwouldtravelalongthehighwayandrailroadembankmentstowardSterlingandwouldthenflowtowardthewesternsideofSterlingratherthantheeasternsideTheassumptionofthewesterlyflowwasbasedonavailabledocumentationfortheactualfloodeventof1965Duringthe1997floodeventthePawneeOverflowcontinuedinanortheasterlydirectionandinundatedmostofeasternSterlingincludingthedowntownareaandcentralbusinessdistrictThefloodedportionofSterlingin1997wasgenerallymappedintheFEMA500yearfloodplainwhiletheunfloodedportionofSterlingwasgenerallymappedintheFEMA100yearfloodplainTherearesomequalitativeexplanationsastowhythe1965floodedareaandthemappedFEMAfloodplainisdifferentthanwhatactuallyhappenedinJulyof1997TheexplanationsaresummarizedbelowDevelopmenthasoccurredonthesouthernendofSterlingthathaschangedthetopographyandthedrainagepatternsThe1965floodoccurredinmidJunewhenthecornstalkswerenotverytallThe1997floodoccurredattheendofJulywhencornstalkswereover6feettallHundredsofacresofcornfieldssouthofSterlingdivertedwaterbyactingasbarrierstotheflowDebrishayandothermaterialswerecaughtinthecornfieldsthusdivertingwatertowardthenortheast6
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Individualleveesalongtheedgesoffarmfieldsmayhavedivertedflowindirectionsthatweredifferentfromthe1965flowpathAlthoughthePawneeCreekpeakflowin1997washigherthanin1965thePawneeOverflowin1997waslessThefloodhydrographin1965containedahighervolumeofwateroveralongerdurationThe1997floodwatersranoutofgasbeforewesternSterlingbecameinundatedTheColoradoWaterConservationBoardisconsideringalternativeflooQhazardmitigationplansforSterlingTheproposedmitigationplanswillbeincludedinaseparatedocumentthatwillbepublishedatalaterdateVFLOODDAMAGESFloodwatersfromPawneeCreekandthePawneeOverflowdamagedordestroyedhomesbusinessesutilitiesbridgeshighwayandrailroadembankmentscountyroadscropsandfarmlandirrigationfacilitiesstreambanksvegetationandvehiclesVerypreliminarydamageamountsfortheSterlingareawereestimatedtobeintherangeof10milliondollarsMoredetaileddamageinformationwillbemadeavailablebyFEMAforinclusioninthisreport7
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100YearPeakDischargeCalculationsPurposeEstimatethepeaklOayeardischargeforseveralcreeksmWeldCountyCOusingthemethodologydevelopedbytheColoradoWaterConservationBoardCWBCThewatershedsevaluatedhereincludeLoneTreeCreekOwlCreekWillowCreekandCrowCreekMethodslEquationsTheCWBChasdevelopedregressionequationstocalculatelOayearpeakdischargeforwatershedsinColoradoThestateisdividedintosubregionsbasedonstreamcharacteristicsandaregressionequationhasbeendevelopedforeachsubregionTheinputtheequationsistheareaofthewatershedinsquaremilesTheareaforLoneTreeCreekandCrowCreekwasfoundontheUSGSWaterResourceswebsiteandtheareaofOwlCreekandWillowCreekwerefoundwithadigitalplanimeterThefollowingtableshowstheareainsquaremilesandtheCWBCsubregionforeacbwatershedDrainageGaugeAreamiLCWBCSubregionLoneTreeCreeknearGreeleyCO571includesOwlCreekILoneTreeCreekwoOwlCreek397SPL4orSPLI571minus174CrowCreeknearBarnesvilleCO1324SPL1WillowCreek88SPLIOwlCreek174SPLIAreaofwatershedfoundoninternetlwaterdatausgsgovnwiswCOIAreaofwatershedfoundwithdigitalplanimeterThefollowingequationswereusedtocalculatethelOayearpeakdischargeSubregionSPL1Q7079Areao654SubregionSPL4Q8008Area0478whereQlOayearpeakdischargeincublcfeetpersecondcfsAreaareaofwatershedinsquaremiles2Area1090TheseequationscamefromGuidelinesforDetermininglOOYearFloodFlowsforApproximateFloodplainsinColoradoColoradoDepartmentofNaturalResourcesColoradoWaterConservationBoardJuly1997TheequationforsubregionSPLIisonlyrecommendedbytheCWBCfor
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AddendumtolOOYearPeakDischargeCalculationsPurposeSeveralothergaugingsiteswereanalyzedusingtheCWBCmethodTheseincludedWillowCreekatGaletonOwlCreekatCountyRoad90LoneTreeCrcekatHwy14andLoneTreeCreekatCountyRoad43and74MethodslEquationsThesameequationswereusedforthisaddendumaswereusedforthefourstreamsinthemaincalcfileThemaindifferencehereisthatallareaswerefoundusingadigitalplanimeterAlsoitwasdeterminedthattherearetwoWillowCreeksinWeldCountyThisaddendumcalculatesthe100YearpeakdischargefortheWillowCreekatGaletonCOMapslIsedfortheplanimeterareincludedinthisfileasarehandwrittennotesonwatershedareaandpeakdischargecalculationsThefollowingtableshowstheareainsquaremilesandtheCWBCsubregionwhichdefineswhichequationtouseforeachwatershedDrainageGaugeCrowCreekatCornishCrowCreekatBarnesvilleWillowCreekatGaletonOwlCreekatCR90LoneTreeCreekatHwy14LoneTreeCreekatCR43and74AreamiL1316132413215882802285CWBCSubregionNANASPLISPLISPLlorSPL4SPLIorSPL4ThefollowingequationswereusedtocalculatetheI00yearpeakdischargeSubregionSPLIQ7079Area0654SubregionSPL4Q8008Area0478whereQ100yearpeakdiscbargeincubicfeetpersecondcfsAreaareaofwatershedinsquaremiles2Area1090TheseequationscamefromGuidelinesforDeterminingIOOYearFloodFlowsforApproxirrwleFloodplainsinColoradoColoradoDepartmentofNaturalResourcesColoradoWaterConservationBoardJuly1997TheequationforsubregionSPLIisonlyrecommendedbytheCWBCforwatershedswithanareabetween2and1090squaremilesTheequationforsubregionSPL4isonlyrecommendedbytheCWBCforwatershedswithanareabetweenIand445squaremiles



Results100yearpeakdischargeestimatesforWillowCrcekOwlCreekandLoneTreeCreekmWeldCountyCOusingtheCWBCmethodsareDrainageGaugeWillowCreekatGaletonOwlCreekatCR90LoneTreeCreekatHwy14LoneTreeCreekatCR43and74SPLIDiicharge3827194682822428539SLP4DischargeJ184211938NoteThedrainageareaofcrowcreekislargerthanrecommendedforusingtheCWBCmethodThereforeanalternatemethodwillbeusedItishopedthatthe100yearpeakdischargeforCrowCreekcanbeestimatedusingtheUSGSANNIEprogramInputtothisprogramwillbeannualpeakdischargesfromtheBarnesvillegaugeforaslongaperiodasisavailableS127JTcflTUt7ur7bBrcf1rIffJoeJIlItpJ11trhOorNvkJflo1rCfItlotfwfCfr1rJ11FithtLCIcf1tLJOhfvvrllcfrJthtL10frtterItem0mterestrAJcrJLrLIrpItjcCwdorirrrjtM01CttItalkedtoGeorgeSeiversintheGreeleyofficeoftheDivisionofWaterResources9703528712andhetoldmethatthereareseveralditchesthattakewateroutofthePoudreRiverbetweenTimnathandGreeleyTheseincludetheTimnathDitchWhitneyDitchJonesDitchGreeleyNo2andNo3CanalsBoydmanFreemanDitchandOgolbyDitchspellingisuncertainontheseditchnamesGeorgetoldmethattheGreeleyNo2isthebiggestditchanditwasturnedoffonJune13becausetherehadbeenrainforseveraldayspriortoJune13HethoughtitwaslikelythatmostifnotalloftheseditchesweturnedoffonJune13HealsotoldmethatFossilCreekreleaseswereabout250cfsonJune13
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CalculationFiletoEstimatePeakDischargeforNorthernWeldCountyPurposeThepurposeofthiscalculationfileistoestimatethepeakdischargeassociatedwiththestormeventofMay241997innorthernWeldCountyusingindirectflowmeasurementsThisstormeventhadpeakrainfalltotalsfora6hourperiodinexcessof8inchesThestormcellsdevelopedapproximately21milesnorthofRaymerandmovedinanortheastdirectionacrossSidneyDrawintoNebraskaMethodolollYOnJune81997anRTiflooddocumentationteamMarkusRitschandBillEllettperformedafieldinvestigationinnorthernWeldCountyThefieldworkbeganwithameetingbetweentheflooddocumentationteamandHaroldandMarkWeisbrookHaroldisawheatfarmerandNWScooperativeweatherobserverwhomaintains9raingaugesonhisfarmHaroldrecordedtotalrainaccumulationsofbetween25and30inchesathisfarmapproximately5milessouthoftheColoradoNebraskaborderHissonMarkwholivesapproximately12milenorthoftheColoradoNebraskabordermaintains1raingaugeandrecordedatotalrainaccumulationofmorethan7inchesforthestormeventofMay241997TheinformationcontainedwithinthiscalculationfilewasdevelopedfromtheinterviewwithHaroldandMarkandtheassociatedfileldworkStannDescriptionThestormsbeganintheafternoonofMay241997approximatdy430pmTheheavyrainfalloccurredduringa4hourperiodendingapproximately800pmSeverallargestormcellsdevelopedinapproximatelythesamelocationoverSidneyDrawandmovedinanortheastdirectionHaroldusedthetermtraineffecttodescribethedevelopmentandsubsequentmovementofstormcellstothenortheastTherewasalargeamountofhailassociatedwiththestormcellsMarkreportedgolfballsizedhailstonestoadepthof6inchesTherewasalargeamountoflightningandthunderassociatedwiththestormcellsRainfallEstimatesRainfallestimateswereobtainedfromHaroldandMarkWeisbrookinadditiontoastormtotalprecipitationradarimagedfromtheNWSDopplerradarRainfallestimatesareshownininchesontheattachedmapFloodDamagesAcompleteflooddamagesurveywasnotperformedbytheflooddocumentationteamHoweverflooddamageswerenotedduringthefieldvisitwhichincludeddamageandovertoppingofseveralcountyroadserosionwashoutdamagetoseveralcountyroadsdamaetocorpsandfieldsanddebrisaccumulationsRunoffEstimateHaroldandMarkWeisbrookidentifiedseverallocationswheretheythoughtevidenceofhighwaterstillexistedAtripwasmadetoeachoftheselocationstoassessthosewiththehighestpotentialforestimatingapeakdischargebasedonevidenceofhighwaterThefinallocationchosenwasonan61898I



unnamedtributarydirectlynorthofSidneyDrawinKimballCountyNebraskaThewatershedsitsontheColoradoNebraskastatelineandhasatotaldrainageareaupstreamofthemeasuredcrosssectionsofapproximately226squaremilesThedrainageareawasdeterminedmanuallyusingadigitalplanimeterandI24000scaleUSGSquadmapsArunoffestimatewasobtainedfortheunnameddrainageusingindirectflowmeasurementtechniquesSeveralchannelcrosssectionswereobtainedusingasurveyinstrumentandstadiarodHighwatermarkswereidentifiedbydebrisJinesonbarbedwirefencesandfencepoststhatranparalleltothechannelAchannelslopewassurveyedinthefieldandManningsnvalueswereestimatedfortheoverbanksandmainchannelTheattachedfigureshowsthesurveyedcrosssectionsandthecomputationoftheaveragecrosssectionalareaTheaveragecrosssectionalareaiscomputedtobe342squarefeetThechannelslopewassurveyedtobeapproximately00035feetperfeetThechannelslopedeterminedfromaI24000scaleUSGStopographymap1972forthesamechannelreachwasestimatedtobeontheorderof00033feetperfeetForcalculationpurposestheslopewasassumedtobe00034feetperfeetThechannelconsistedofagrasslinedchannelwithnoalluvialdepositsTherewerenogravelsrocksorotherdepositsinthechannelTherewerenoshrubsortreesgrowinginthechanneloronthebanksPhotographsofthechannelweretakenandareshowninthedocumentUsingtheUSSoilConservationServicesfieldtestresultsforgrassedchannelsSeeChow1959arangeofManningsnwaschosen0023to0030Thewettedperimeterwasmeasuredtobeapproximately1355feetTheChezyManningequationisemployedundertheassumptionofnormalflowtoestimatethedischargeInputstotheChezyManningequationconsistofslopeofthehydraulicgradelineassumedtobethechannelslopecrosssectionalarea342sqftwettedperimeter1355ftandManningsn0023to0030TheChezyManningequationisexpressedmathematicallyasfollows149QArH5nWhereQdischargecfsnManningsnrHhydraulicradiusareawettedperimeterftSslopeftlftSolvingtheChezyManningequationundertheassumptionofnormalflowforvariousvaluesofnisshowninthetablebelowDischargeEstimatesMannin2snDischarge00232395cfs00301836cfsVelocitv70fps54fos6118982



Theresultingvelocitiesarelessthan10fpstypicallytheupperlimitforanopenchannelandareconsideredreasonableIOOvearDischareEstimateAcomparisonofthecomputeddischarge1836cfsto2395cfsismaderelativetoaregional100yeardischargeestimateThedischargeassociatedwithareturnintervalof100yearscanbeestimatedusingaregionalequationdevelopedbytheColoradoWaterConservationBoardGuidelinesfordetermining100yearfloodflowsforapproximatefloodplainsinColoradovs30July1997TheregionofconsiderationisintheSouthPlatteRiverBasinEasternPlainsSubregionSPLITheregionalregressionequationforthisregionSPLlisQ7079A0654WhereQ100yearpeakdischargecfsADrainageareasqmiUsinganareaof226squaremilestheequationissolvedforthe100yearpeakdischargeTheresultingdischargeisapproximately5400cfsConclusionAfieldvisitwasconductedinnorthernWeldCountytoinvestigateandmeasuretheremainingchannelevidenceofthepeakflowexperiencedasaresultoftheMay241997stormeventTheparametersrequiredtoestablishapeakdischargeestimateusingindirectmethodsweredeterminedfromthedatacollectedduringthefieldvisitTheChezyManningequationwassolvedundertheassumptionofnormalflowtodeterminethepeakdischargeof1836cfsto2395cfsTheCWCBregionalguidelineswereusedtoestablishtheapproximate100yearpeakdischargeforthewatershedvisitedduringthefieldtripTheCWCBguidelinesestablishedanapproximate100yearpeakflowtobe5400cfs618983
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WatershedCalculationforunnamedcreekinnmthernWeldCountyandNebraskaUsingfour124000USGSquadranglemapsBusnellSEBusnellSWVIMSchoolandDolanSpringthewatershedboundaryfromtheRTichannelSUrvl9YSwasdelineatedtotheheadwatersTheareaoftheunnamedcreekwatershedwascalculatedusingflacomDigitalPlanimeterThewatershedwasdividedintofiveareasoneforeachquadrangleandtwoforDolanSpringquadranglethatweretracedusingtheplanimeterFourtracesweredoneforeachareaandthiswasaveragedtodeterminetheareaAreainAcreacBusnellSEBusnellSWVIMSchoolDolanSQri1l9553502015410803409911759255694201541071740906175075535220205106754100517535553242018310768409111757855430AVG20174AVG10741AVG40953AVG17553AVGThefiveaverageswereaddedtogethertogivethetotalareaofwatershed5543020174107414095317553144851acresTotal226squaremiles
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