
CityofColoradoSpringsFloodHazardMitigationPlanTheFloodofJune17th1993ByGeorgeWehnerCarolFosterOfficeofEmergencyManagementUniversityofColoradoatColoradoSpringsCityofColoradoSpringsColoradoDepartmentofLocalAffairsDivisionofLocalGovernmentOfficeofEmergencyManagementSeptember1993i



CityofColoradoSpringsFloodHazardMitigaHonPlanAcknowledgementsMayorRobertIsaacViceMayorLeonYoungMaryLouMakepeaceLisaAreWilliamGumanCherylGillaspieAssistanttoMayorNancyBramwellCityCouncilJackForestJohnHazzelhurstLeonYoungRandaIIPurvisRecognitionisGiventotheFollowingIndividualsfortheirAssistanceandEnergyintheRespometotheJune171993StannDonnaFairCityofColoradoSpringsDanBuntingPikesPeakRegionalBuildingDepartmentJimMaxwellNationalWeatherServiceColoradoSpringsBillLeonUniversityofColoradoatColoradoSpringsBobKistnerFredSibleyScottRoscoeBillRakocyRitaCairnsJeffHerdOfficeofErgeYManagentGoldenMikeSchobackColoradoSpringsSchoolDistrict11PaulSunbergCheyenneMountainZooJimNealMemorialHospitalColoradoSpringsDeeJonesMarisaNeuzilSpecialRecognitionandThanksGoestotheFieldPersonneloftheseColoradoSpringsDepartmentsthatRespondedtotheJune171993StormPoliceCityFireDepartntStreetsPowerAndLightStormWaterWasteWaterParksAndRecreationEngineeringii



CityofColorAAoSpringsFloodHazardMitigationPlanTableofContentsIntroductionPurposeofStudyScopeofStudyColoradoSpringsVulnerabilityCommunityDescriptionStreamsAffectingColoradoSpringsTypesofFloodsEarlyFloodWarningSystemFloodHistoryofColoradoSpringsTheJune171993FloodingMeteorologyResponseDamagesFloodMitigationActivitiesOpportunitiesFloodInsuranceSnmmlry111122567910101112121214151617182119FloodProofingforBusinessandHomeownersSandbaggingStateAssistanceAppendixAIntheEventofaFloodAppendixBSourcesofAssistanceAppendixCReferencesHi



CityofColoradoSpringsFloodHazardMitigationPlanIntroduction1PikePeakAreaFromPineCreekPurposeofStudyColoradoSpringsacityof41OOOOpeoplehassufferedmanyfloodsinitshistoryJune171993thecityfacedastormthatleftthreeinchesofrainin35hoursanduptosixinchesofhailinsomepartsofthecityThepurposeofthisFloodHazardMitigationPlanistoidentifYcriticalfloodhazardissuesfacedbythecommunityTheplanseekstoaccomplishanindepthlookatthisincidentandtoidentifyactionsthatcouldbetakeninthefuturetomitigateagainstsomeoftheproblemswhichwereincurredduringthisfloodTheColoradoSpringsFloodHazardMitigationPlanhasbeenpreparedbytheOfficeofEmergencyManagementwithsupportfromlocalcitycountyandstatepersonnelScopeofStudyTheFloodHazardMitigationPlanisfocusedprimarilyonthecityofColoradoSpringsemphasizingthehardhitareasoflowelevationwithincitylimitsThehazardanalysisisLnotonlylimitedtothefloodonJune17butalsotakesalookatfuturepotentialfloodsColoradoSpringsVulnerabilityNestledinthefoothillsofPikesPeakColoradoSpringsisacityextremelyvulnerabletoflashfloodingSevereweathercausedbysummerheatgeneratesthunderstormsthatcanoccurwithlittlewarningLikemanypioneersettlementsthecityislocatedalongwaterwayswhichcanfloodduringstormsthatproduceoneormoreinchesofrainperhourManyhistoricfloodshaveoccurredinthePikesPeakareaWeatherconditionstopographyhydrologyandgeographyhavecombinedtocreatebothhazardousandcostlysituationsforthecityItiscrucialforthecityofColoradoSpringstotakestepstominimizeriskstothecitizensanddamagetopropertyduringfuturefloodingThiscanbestbeaccomplishedthroughcommunityawarenessfloodpreparednessandmitigationplanning1



CityofColoradoSpringsFloodHllzardMiligalionPlanCommunityDesClliptionsTheCityofColoradoSpringsisafrontrangecommunitylocatedinthesouthcentralportionofthstateItistheIcountyseatforElPasocountyColoradoSpringswasaplannedcommunityforwealthypeoplesufferingfromtuberculosisThediscoveryofgoldandlatertheestablishmentofmanymilitaryinstallationsdireetlyaffectedthedevelopmentofthecityThepresenteconomyisbasedonthepresenceofmilitaryinstallationstourismandtheelectronicsindustryMajortouristattractionsoftheareaincludeGardenoftheGodsPikesPeakManitouSpringstheOlympicTrainingCentertheAirForceAcademyandthefivestarBroadmoorHoteLColoradoSpringshadoneofthehighestgrowthratesinthenationbetween1970and1980andcontinuestogrowtodayHousingdevelopmentsinColoradoSpringsareforthemostpartcontainedalonthePineKettleCottonwoodandSandCreekbasinsStreamsAffectingColoradoSprinlCSThefollowinginformationregardingstreamsanddrainageareasisprovidedbytheSeptember1992floodinsurancestudyofColoradoSpringsbytheFederalEmergencyManagementAgencyColoradoSpringsissubjeettofloodingfromtheFountainandMonumentCreeksandtwelveoftheirtributariesFountainCreekoriginatesapproximatelyfivemilesnorthwestofGreenMountainFallsinTellerCounty1rheheadwatersarefedfromglacialsnowpacksandspringsofthealpinecanyonsofPikesPeakGlacialdepositsremaininmanyoflGhevalleysabovethe9500footeleStreOllUJintluColoradoSpringAreavationTheaspenspruceandpinecoverednarrowcanyonsarestraightsteepwalledandwelldrainedThebedrockcreekchannelsareboulderstrewnandaveragefivefeetinwidthabovethefoothillsThefoothillsareanarrowtransitionfromthemountainstothehighplainsThetransitionalareavariesfromroughparallelridgestonarrowgentlyslopingmesaswithpinepinioncedarandoakcoverThestreamemergesonthehighplainsinColoradoSpringsSouthofthecitythewatershedtothewestofFountainCreekisinthefoothillswhiletheeasternwatershedisonthehighplainsTherollinghighplainsterrainisroughbrokenandsparselyvegetatedThesparsevegetationistypicalofthesemiaridregionandconsistsofbrushcactusandnativegrassesThefloodplainiscomprisedofnarrowstripirrigatedfarmscottonwoodtreessaltcedarandotherthickundergrowthCampCreekoriginatesinthePikeNationalForestnorthwestofColoradoSpringsand2



CityofColoradoSpringsFloodHazardMitigationPlanjoinsFountainCreeknear30thStreetThecreekflowsinaconcretelinedchannelthroughresidentialareasCottonwoodCreekaneastbanktributaryofMonumentCreekoriginatesneartheBlackForestnorthofColoradoSpringsItflowssouthwestwardlythroughnorthernColoradoSpringsandpassesundertheAtchisonTopekaandSantaFeRailwayaswellasInterstate25whereitjoinsMonumentCreekThestreamalongmostofthecourseisdeeplyerodedintorockoutcroppingsandinthelowerreachislinedwithwillowsWithinColoradoSpringsCottonwoodCreekflowsinasandbottomriprapsidedchannelDouglasCreekNorthandSouthdrainsanareainandadjacenttonorthwesternColoradoSpringsThestreamflowssoutheasterlyforapproximately8milestojoinMonumentCreekneartheTempletonGapFloodwayoutletLowerportionsofDouglasCreeksnorthandsouthhavebeenchannelizedintoconcretelineddrainagestructuresDryCreekNorthChannelDryCreekNorthForkDryCreekSouthValleyDryCreekandBigValleycollectivelydrainintotheDryCreekBasinTheDryCreekBasinisboundedonthewestbytheFrontRangeoftheRockyMountainsonthesouthandnorthbyridgesandontheeastbyMonumentCreekItslopesfromthewesttotheeasttowardMonumentCreekrisingfromanelevationof6250feettoanelevationof9250feetThewesternportionofthebasinisheavilyforestedmountainousterraindrainedbythreemajortributariesofDryCreekThesetributariesaresteepwelldefinedravineswhichcometoaconfluencewestoftheSistersofMountSaintFrancisConventThecentralportionofthebasinischaracterizedbygentlyrollingwidevalleysseparatedbyfoothillridgesandmesasThroughthecentralpartofthebasinDryCreekispoorlydefinedandflowsthroughbroadgentlyslopingmeadowsTheEasternportionofthebasinisfullydevelopedandDryCreekflowsthrougherodedchannelsaswellasgreenbeltareasDryCreekhasbeenchannelizedfromapproximately1500feetdownstreamofDairyRanchRoadtoapoint500feetupstreamofDancingHorseRoadForthemostpartflowinDryCreekanditstributariesisintermittentKettleCreekaleftbanktributarytoMonumentCreekoriginatesonthewesternslopeoftheBlackForestAtwomilesegmentofthelowerreachiswithinUSAirForceAcademyboundariesThebasinissubjecttourbandevelopmentTypicallythecreekcutsanarrowdeepcanyonItsdrainageareaencompassesapproximately17squaremilesMesaBasinislocatedinwesternColoradoSpringsItisboundedonthenorthbytheGardenoftheGodsonthewestbyMesaRoadonthesouthbyUintahStreetandontheeastbyMonumentCreekThemainchannelinthisbasindrainsthewesternportionofthebasinItflowssoutheasterlythroughthebasinpassesunderInterstate25betweenCaramilloandBuenaVentureStreetsandjoinsMonumentCreekMonumentCreekoriginatesnorthwestofColoradoSpringsandtravels357milestojoinFountainCreekinsouthwesternColoradoSpringsFromitssourcetheperennialstreamflowseasterlyforapproximately8milesdescendingfroma9350footelevationthroughprecipitouscanyonsandtransitionalfoothillstoemergenearPalmerLakeatthe7100footelevationThecreekthenturnssouthandparallelsthemountainsfortheremainingdistancetoitsconfluencewithFountainCreekMonumentCreekisgenerallyentrenchedwithanaverageslopeof30feetpermileIthasbeenchannelizedbetween3



CityofColoradoSpringsFloodHaardMitigationPlanPineCreekNoteStreamErmionNearHomeaiteWoodmanRoadtoapproximately7000feetdownstreamWestofthemainstemofthecreekliesroughandbrokenmountainterrainThevegetationangesfrommixedconiferoustreestohardyshrubsandmountaingrassesEastofthemainstemliesthehighplateauthatdescendsgraduallytogentlyrollinglandcoveredbygrassshrubsandbushesBothconiferousanddeciduoustreesgrowalongthecreekbanksThePetersonFieldDrainageisaleftbanktributaryofSandCreekenteringat025milefromSandCreeksconfluencewithFountainCreekTheupperonethirdofthebasinischaracterizedbyshallowswalesthatconveyoverlandflowacrossPetersonAirfieldDetentionpondsunderdevelopmentwithintheairfieldboundariessubstantiallylimitpeakflowsfromthisareaThelowerportionsofthedrainagearecharacterizedbylightindustrialandresidentialdevelopmentthechannelisconcretelinedfromMonicaDrivetoitsconfluencewithSandCreekPineCreekanarrowdeepstreamjoinsMonumentCreekinnorthernColoradoSpringsandis7mileslongIthasadrainageareaofapproximately10squaremilesTheupperreachofPineCreekisanareaofrecentannexationandpotentialdevelopmentThelowerreachbordersUSAirForceAcademylandHeavycommercialdevelopmenthastakenplaceinthelowerportionsofthePineCreekbasinNorthPineCreekisarightbanktributaryofPineCreekenteringintheupperreachesofPineCreekTheRockrimmonBasinliesinnorthwesternColoradoSpringsThebasinisorientedinasoutheasterlydirectiontotheoutfallpointsalongMonumentCreekneartheWoodmanRoadInterchangeonInterstateHighway25ThebasinisdrainedbyonemajordefinedchannelwithmanyminorcontributingbranchesandexceptafterastormallchannelsaredryLowerportionsofthedrainagewayflowareconfinedtoaconcretechannelSandCreekoriginatesnortheastofthecityandflowssouthwesterlythrougheasternColoradoSpringsandjoinsFountainCreek05milessouthofthesoutherncorporatelimitsSandCreekistypicalofmanyephemeralstreamsinthatthereisatendencyforthechanneltomeanderoveraperiodofyearsHistoricalevidenceofmeanderingispredominantinthelowerreacheswherethereisrelativelylesstopographicreliefandthechannelbroadensintoandbecomesapartofthefloodSandCreekOneofTwoNewBridge4



CityofColorlldoSpringsFloodHllzardMitiglltionPlllnplainTwotributariestoSandCreekareSandCreekEastForkandSandCreekCenterTributaryShooksRunisdividedintotwoseparateanddistinctreachesThereareNorthShooksRunTempletonGapDrainageBasinandSouthShooksRunTheTempletonGapDrainageBasinNorthShooksRunoriginatesinnortheasternColoradoSpringsinacuplikedepressionsurroundedbyhillsItflowssouthwesterlyalongandparalleltoTempletonGapRoaduntilitisinterceptedbytheTempletonGapFloodwayandisdivertednorthwesterlytoMonumentCreekSouthShooksRunbeginsattheTempletonGapFloodwayandrunsparalleltoTempletonGapRoadforfivemilestojoinFountainCreeknearthesoutherncorporatelimitsapproximately025mileeastofDSHighway8587ThestreamoriginatesinaresidentialareaandthroughoutitscourseflowsthroughresidentialorbusinessareasISpringCreekoriginatesineastsoutheasternColoradoSpringsflowssouthwesterlyandjoinsFountainCreeknearJanitellRoadCrossingThecreekdividesintotwodefinitestreamsnearAirportRoadSpringCreekandSpringCreekEastForkTheSpringCreekvalleyisrelativelywideinthenortherntwothirdsofthebasinbecomingdeepandnarrowintheloweronethirdLongreachesofSpringCreekareconcretelinedinindustrialandcommercialareasSpringCreekalsoflowsthroughalakeonValleyHiGolfCourseTheTempletonGapFloodwayoriginatesnearAcaciaDriveandTempletonGapRoadanddivertsNorthShooksRunintoMonumentCreekPhysiographicallytheareaofMonumentandFountainCreeksischaracterizedbygentlyslopingplainsmountainrangesandbasinsTherearesomehorizntalsedimentaryoutcropsintheBlackForestwhichrepresentrockformationsfromtheRockyMountainupliftover60millionyearsagoExposedsedimentaryrocksalongtheedgeofthemountainfrontaretiltedAbovethesedimentaryfoothillsthepreCambrianmountaincoreislargelyofPikesPeakgraniteWhatisa100YearFloodThescienceofpredictingtheeffectsoffloodsonlivesandpropertyfallslargelyUpOlihydrologistsTheyestimatefuturefloodsbystudyingthepastbehaviorofastreamFloodsareoftencategorizedaccordingtotheirreturnintervaleg1050100yearfloodEachfloodintervalisrelatedtoapercentchancethatafloodmayactuallyoccurwithinagivenyearThishascausedconsiderableconfusionattimesAl00yearflooddoesnothappenwithabsoluteregularityevery100yearsRathera100yearfloodmayoccuratanytimewithinanygivenyearColoratkJstatelawhoweverrequiresthatthe100yearfloodplainbeusedforlanduseregulationasthefloodplainconceptprovidesanationalstandardfortheNationalFloodInsuranceProgramItiscriticalhoweverforfloodplainresidentstorememberthatfloodsgreaterthanthestandard100yearfloodeventmayoccuratanytimeandmayalsoexceedprojectedestimatesdesignatedbythe100yearfloodplainboundaryTypesofFloodsFloodsmayoccuronriverinesystemsCommonlyariverbasinisfedbyahierarchical5



CityofColoradoSpringsFloodHazardMitigationPlanSandCreekNoteDrainageCroeRoadwayorderofstreamchannelsthatconveythenormalflowofwaterfromsmallerwatershedscontainedwithinthebasinFloodingresultswhentheflowofwaterbecomesgreaterthanthecarryingcapacityoftheindividualstreamchannelRateafrisepeakdischargemagnitudedurationandfrequencyoffloodsareallafunctionofphysicalfeaturesandweatherconditionswhichcontributetothevolumeofwaterintheriversystemSnowmeltfloodSnowmeltfloodingtypicallyoccurMaythroughJuneGenerallythisoccurswhentherearewarmSpringtemperaturescreatingafastsnowmeltandoracombinationofspringrunoffandrainfallovertheaffectedwatershedSeriousfloodingcanresultwhenaheavyspringrainaccompaniesasnowmeltinMayandJuneFlashfloodFlashfloodsresultfromintensesummerthunderstormsThisfloodeventischaracterizedbyanintensecloudburstasuddenriseinstreamlevelshortdurationandlittleornowarningTypicallytheflashfloodseasoninColoradostretchesfromJunetoSeptemberGeneralrainfloodsGeneralrainfloodsareIcausedbygeneralrainfalleventsthatoccuroverawidegeographicareaforseveraldaystotallysaturatingtheshallowsoilsThesefloodsarecharacterizedbyaslowsteadyriseinthestreamlevelandapeakdischargeoflongdurationBecauseoftheslowrateofstreamrisingandthetimeavailableforwarningfewlivesareusuallylostinthistypeoffloodeventIDamFailureSeveresuddenfloodingcanalsooccurintheColoradoSpringsareafromadamfailureThereare18damsinthesurroundingvicinityDamfailureisgenerallyrelatedtoextremesnowmeltorrainfallEarlyFloodWarningSystemWorktowardanearlyfloodwarningsystemstartedin1986andwasapositivesteptowardfloodpreparednessItisusedandsupportedbyColoradoSpringsElPasocountyandthesurroundingtownsofManitouSpringsGreenMountainFallsFountainandPalmerLakeThebasestationislocatedinColoradoSpringsDesignedtocover580squaremilesinwesternElPasocountythesystemcontained26remotesensingstations20precipitationgaugesand6streamlevelgaugesDataisrelayedbyradiofromtheremotesensorstothemainbasestationattheRegionalBuildinginColoradoSpringsDanBuntingthefloodplainmanagermaintainsandoperatestheEarlyFloodWarningSystemDatacollectedisforwardedtotheNationalWeatherServiceatthecityairportThesystemcontinuestobeupdatedandnowincludestwocountiesandinexcessoffiftysensingstationsandgauges6J



CityofColoradoSpringsFloodHazardMitigationPlanFloodHistoryofColoradoSpringsThefoundersofColoradoSpringswereeducatedbytheirfirstfloodfiveyearsaftertheincorporationoftheiryoungfledglingtownListedarethemostseverefloodsthathaveinundatedColoradoSpringsThefloodonJune161864wasdescribedinanarticlefromTheColoradoDrinlSGazetteasfollowsaheavycloudcameupoverCheyenneMountainandtheskygathereddarknessuntilnearlysundownwhenrainandhailbegantofallintremendoustorrentsTheraincamedownnotindropsbutinfloodsthehailconsistedofhugeicesomeofthemover3inchesindiameterthewholesurfaceofthecountrywasfloodedasthoughitwereavastlakeandinsomeravinesthewaterTUshedalongintorrents20to30feetdeepTheareaofthestormwasconfinedwithinaradiusof3or4milesilThirteendeathswerecausedbythefloodTheestimatedpeakdischargeofMonumentCreekforthe1864floodwas40000cubicfeetpersecondwellabovethenormalsummertimeflowof2500cfsrOnJuly261885homesandbusinessesalongtheTempletonGapBasinMonumentandShooksRunCreekssufferedthousandsofdollarsinpropertydamageBridgesweredestroyedoverCheyenneCottonwoodSquirrelandSandCreeksTwopeoplewerereportedkilledduringthisfloodTheJuly331921issueofTheColoradoprinlsGazettedescribedthisfloodingasfollowsShooksRunhadbefore9PMJune3becomeariverIthadspreaditswatersoverthenorthwesternpartofthecitycoveringseveralblocksSandCreekandFountainCreekwereroaringfillingthebankstooverflowingfloodinggardensfarmsranchhousesMay311935sawthemostseverefloodingonFountainCreekfromastormconcentratedintheKettleandFountainCreekbasinsTheBijouStreetbridgewastheonlybridgeleftcrossingMonumentandFountainCreeksThenewspaperaccountstatedfloodwatersfromhalfdozencloudburstsweptthroughMonumentValleyshortlyafternoonfourliveswerelostandpropertydamageexclusiveofthatsufferedbytherailroadswasestimatedbythecityengineersas121500000FourpeoplediedinthisfloodThewaterreachedfloodstageinlessthananhourItshouldbenotedfromthemapdepictingresidentialandcommercialdamageduringtherecentfloodthatthenewerurbanareassufferedmanyproblemsandareincreasingflowsontheexistingcreeksBecauseitisanexpandingcityColoradoSpringsmustdealwiththeriskofurbanfloodingFlashfloodingisextremelydangerousbecauseoftheintensityandthetremendousamountsofwateranddebriscarriedbyitThelandisnolongerabletoabsorbtherainfallcausingtwotosix7



CityofColmultspringsFloodHazardMitigationPlan1IInclabGlivaSUISnDrlDlSjOIlueJonUSIleCed@IEarlyFloodWingsumtimesasmuchrunoffasfromthenaturalterrainStreetsbecomeriversastherainfallfollowsitscourseTheJune171993eventwascertainlynotarecordstormhoweverastudyofthisincidentandtheexperiencegainedinhandlingitrevealswaystoprepareforfuturefloodingII18



CityofColoradSpringsFloodHazardMitigationPlanTheJune17199FloodingJune171993Recueon25GazetteTelegraphLikemanydaysinJuneanafternoonheatgeneratedthunderstormformedaboveThisstormdidnotpassthroughbutinsteadcircledoverthecityTherelentlessdownpourstartedat415pmcausingnumerousalarmsontwocreeksthusafloodwarningwasissuedat455pmHomewardboundworkersfoundtrafficproblemsinlowlyingareaspronetourbanfloodingPortionsofthecitywerehitbyheavyhailanddrainagebecameimpededTheintersectionatLexingtonandRickshawhadanestimatedthreefeetofwaterInterstate25wasIclosedatBijouStreetexitwhilecivilengineersexaminedthestructureoftheoverpasswhichhadbeenunderwaterOccupantsofvehiclesatSiferdBoulevardandAustinBluffsParkwaywererescuedfromfloodwatersduringthestormAweatherspotterreported35inchesofrainfallbetweenthehoursof500pmand720pmintheVillageSevenareaofColoradoSpringsHailuptosixinchesdeepwasreportedintheVistaGrandeandVillageSevenareasShooksRunCreekoverfloweditsbanksandasubsequentlvacuationofCampersVillageMobileHomeParkensued135peoplewereevacuatedandshelteredovernightthrougharrangementsmadebythelocalchapteroftheAmericanRedCrossExtensiveeffortsonthepartofthepoliceandfirepersonnelwascausedbythereportoftwoboysbeingsweptawayintheTempletonGapFloodwaySixfirevehiclesFlightforLifeHelicopterandpolicepersonnelsearchedalongtheTempletonGapwaterwaytryingtospotthetwochildrenThesearchcontinuedforapproximatelytwoandahalfhoursuntil9



CityofColoradoSpringsFloodHazardMtigaHonPlanAU1fU8t91988SierraMadreStreetFloodingGazetteitwascancelledduetolackofinformationtoverifythereportThevolumeofwatercausedfloodinginbasementsdamagetoyardsroadsandroofsTheswiftshortlivedstormhadasignificantimpactontheareaMeteorologyTheJune171993stormdevelopedquicklyAt400pmalightningstrikehospitalizedAnthonyGrantzwhowasgolfingonthesixteenthholeatPattyJewettGolfCourseNolightningprecededthisstrikeModerateshowersdevelopedoverColoradoSpringsandbecamemoresevereaspeopleendedtheirworkdayThestormcellstalledoverthecitydumpingheavyrainfromthefarnorthreachesofBriargateandsouthtothedowntownareaThethreeandahalfhourstormwascreatedbyanupperleveldisturbancethatmushroomedduetowarmafternoongroundtemperaturesinthevicinityMoistairfromtheedgeofHurricaneAdriannaintheGulfCoastofMexicoalsoincreasedthesizeofthestormJResponseResponsewasimmediatebuthecticduringtheJune17eventThenewColoradoSpringsPoliceOperationsCenterPOCservedwellastheEmergencyOperationsCenterboththepoliceandfiredispatchesarelocatedinthisbuildingTheCityEmergencyManagerDonnaFaircoordinatedeffortsfornotificationevacuationandshelteringfromthisfacilitywhichservedastheEOCThefloodwarningsystemsensoralarmslocatedinCottonwoodCreekandShooksRundrainagebasininitiatedtheissuingofaFlashFloodWarningbytheNationalWeatherServiceThewarningwentthroughtheEmergencyBroadcastSystemprocesstolocal500PMnewsonradioandtelevisionPoliceandfirepersonnelwerebusythroughouttheeveningwithstalledcarsaccidentslightningstrikesfloodedbasementsandautomaticalarmsringingTherewerewaterrescuesoncitystreetsduetourbanfloodingThefiredepartmentrespondedtoover90callsduringtheflooddoublewhattheyreceiveonanormaldayAtonepointallfiredepartmentvehicleswereinserviceOfficialresponsefollowedinthedaysafterthedelugeonJune17thAmeetingofpublicofficialswasheldfordiscussionandinputexchangepertainingtotheincidentAdamageassessmentteamfromtheStateOfficeofEmergencyManagementhelpedwithestimatesduringthesubsequentweeksTheCityOfficeofEmergencyManagementchosetousethefloodasalearningtoolforthecomIllunityAfterthestormthedissemiationofinformationincludednewspaperarticlesTVinterviewsandamailingofbrochuresregardtngfloodawarenessincludedanemergencypreparednessforsevereweathernationalfloodinsuranceprogram10



CityofCoMadoSpringsFloodHazardMitigationPlanJune11thEvuationofCamperVillogeGazetteTandHomeownersGuidetoFloodMitigationAflooddamagesurveyformpublishedintheGazetteTelegraphallowedcitizensandbusinessestoreportdamagesTheinformationcollectedwillbeusedtomitigateflooddamagedpropertyProblemareaswillbereexaminedThestateandcitythroughcombinedeffortssponsoredtwofloodfairsoneonJune22theotheronAugust3ProfessionalswereavailabletoanswerspecificquestionsaskedbyhomeownersFloodproofingmethodssuchassandbaggingweredemonstratedseeAppendicesforadditionalinformationDamagesTheCityOfficeofEmergencyManagementdamagesurveyrevealedthefollowingTheCheyenneMountainZooandWillRogersShrinesuffereddamagesfromthewashoutofroadsandfencesTheestimatedcostofrepairwas38300Elevenschoolsintheareahaddamagestoroofsandceilingsestimatedat500000MemorialHospitalhadminorfloodinginthenewemergencyroomPatientsweretreatedinthehallwaysforashorttimeEightyhomeownersusedthereportformMostdamagewasfromfloodedbasementsSoakedcarpetswallsfurniturewaterheatersandfurnaceswerethemajorconcernsResidentswerewarnedaboutpumpingwaterfromthebasementstooquicklyaspressurefromwaterinthegroundoutsidecouldcausewallstobuckleThedamagetoprivatepropertywasestimatedat7600011



CityofColtmuloSpringsFloodHaadMitgatDtIPlanFloodMitigationActivitiesOpportunitiesTherearemanyalternativesavailabletohelpreducefutureimpactsoffloodinginColoradoSpringsTheseincludeimprovedlanduseplanningstructuralimprovementsemergencypreparednessandfloodwarningandincreasedpublicawarenessWhOutDamageWillRogeShrineRoadaboveCheyenneMtnTheColoradoOfficeofEmergencyManagementhaspreparedthisFloodHazardMitigationPlanwiththeintentionofofferingconcreterealisticsuggestionsthattheCityofColoradoSpringscaninitiatetohelpminimizethefloodhazardCommunityeducationalactivitieswillcontinuethroughtheCityOfficeofEmergencyManagementunderthedirectionofDonnaFairRequestforpresentationandlecturesarewelcomedbythisofficeOrganizationsandschoolspresentprimeopportunitiestoteachmitigationTolessentheseverityofaneventiseveryonesgoalThisstormshouldserveasaglimpseofwhatamajoreventwouldcosthomeownersandgovernmentThecostofdamagesonJune17isestimatedat100000000OftheestimatedeightyreportsreturnedonepersonhadfloodinsuranceFloodInsuranceTheEIPasoCountyRegionalBuildingDepartmentestimatesover14000peopleliveinfloodplainareasTheseareascontainsabout4300buildingsconcentratedalongShooksRunSandMonumentFountainandCottonwoodcreeksCLIMBTOSAFETYINFLASHCASEOFAFLOODFloodinsurancepoliciesarenotofferedbyallinsurancecompaniesOnlydesignatedNationalFloodInsurancePolicycompanieswritefloodpoliciesIn1968theUSCongressestablishedtheNationalFloodInsuranceProgramNFIPTheNFlPisdesignedtobenefitbothindividualsandthecommunitiesinwhichtheyliveItenablesallindividualpropertyownerstopur12



CityofColoradoSpringsFloodHazardMitigationPlanTODrNVltcccrOIOlIOfIOtDEPARTMENTOFTHEARMYALBUQUERQUEDISTRICTCORPSOFENGINEERSALBUQUERQUENEWMEXICOCOLORAD0SPRINGSCOLORADOSCALEI0I2MltsJune171993DamageLocationMap13



CityofColortuloSpringsFloodIfazardMitigationPIJLOODDAMAGE1MCityorCelvru1racklitionaliatt1anabout171aUiftlOftrill1phuUofUdbytbIu11lRedbyaUpzopertyOVlUllclorlo1nqc1trUaitWD1JlctIrndpnperty4aptllrill9tMJUDI17tb11other1JIrJaeztaddrot4aaapd11rici1ylWtllOIrUi4ecltyUllitatrofpnIpUtyl141ftenntatutarcitpt1latooarllCbedl11tbat1nblwdOftf11lJeuwtadowrfl11iloJrUletMtypeotWId11atavabwofvuanyoa1ltwtm1Jltalk1DWitJaniClltldCrotativelfaIta1folaldyoab110y1norsdJt1ondintorwatiOlonhowrcars1rI1MtVturdfanyouCOf1eIIIt1YItDaU1it1111lat1ataMJetJodquastiOlMutotMCityofeolnoatlUla9ot0111lII1CIo1uco80910FloodDreQuetionnairechasefloodinsuranceatreasonablerateswhileitrequirescommunitiestoadoptandadministerlocalfloodplainmanagementmeasuresaimedatprotectinglivesandnewconstructionfromfuturefloodingThroughthiscriteriatheFederalEmElrgencyManagementAgencyFEMAandparticipatingcommunitiesareabletoreducefuturefloodlossesTheadoptionandenforcementoffloodplainregulationsisaconditionforstayingintheNFIPCommunitieshavebeensuspendedfromtherelarprograminthestateofColoradofornotenforcingadopuldfloodplainordinancesSu1111119ryAanalysisofthisstormrevealsthatthetimeofdayrapiddevelopmentvolumeofwaterandareasinvolvedmadethisshortstormachaoticoneEducatingthepublicshouldremainapriorityThestormservedasanopportunitytopracticeunderpressureforallthoseinvolvedtheofficialsthemediaandtheweatherserviceTheColoradoSpringsOfficeofEmergencyManagementhaswrittenalocalemergencyoperationsplanwhichhasafloodannexandisconsistentlyrevisedandupdatedtoreflectcurrentthreatstothecommunityItalsoidentifiesthefunctionsandresponsibilitiesthatwillbetakenbycitydepartmentsandagenciesintheeventofaflood14



CityofColoradoSpringsFloodHazardMitigationPlanFloodproofingforBusinessandHomeownersFLOODFAIR801PROSPECTLAKEDRIVEJUNE29199370030PMApENDAIntrodlutitJruDonlUlFairBobKiumrDanBunlinr11Haw18ProUdYourHOlMIUldBusi1usIIIRoodPl4inMtlN2llflUnJinCJliJrtIdDSp1jnplElPasoCoWllJAmIVFloodLruunmcQuntioruandAnnvenlbqi1KenandHdnMuuwillbeawzilablltoIlisIillIIIiIiptloIljforUtohdpj1ootJpmofJOurpropatJSa1ub4gi4g4uro1lStralioPnsenl4doru111tluJlDa1lburrmqMantlfTlk1JtofLoadAfilinDOLt04PfmnAilmilristroJorForfunherinformationconllutntCityofColoradoSpringsOfficIofEmergencyJlanagement5787057FlcodFairManyofthefloodproofingtechniquesthatkeepwaterawayfromaresidencesuchasfloodwallsleveesandstructuralsealingmayrequirespecialtreatmentforopeningssuchasdoorswindowsdrivewaysetcTheseclosuresactasshieldstocoverthegapandpreventwaterfromenteringandcanbeofavarietyofshapessizesandmaterialsInsomecasesclosuresarepermanentlyattachedusinghingessothattheycanremainopenwhenthereisnofloodthreatTheymaybeportablenormallystoredinaconvenientlocationandslippedintoplacewhenafloodthreatensIncertainsituationswhenfloodingisofverylowlevelusuallylessthanonefootsomemethodofenclosinglowentrancessuchasbasementdoorsorwindowwellsmightbeasatisfactoryoptionInanycasethereareanumberofelementsinvolvedindesigningandusingaclosuresystemInareasofshallowlowvelocityfloodingclosurescanbeusedondoorswindowsventsPUBliCOFFICIALSCONFERENCEJUNE119330000PMC17TCOUNCILCHJjUIlI3OSNEVADAAVENUEAGENDAII1JJrOducti4nsCDwrrubJSprinpOflktqfEmrgenCJMlInIIgutUlIlIhXUt1rlIMofltx1AlfllirsDOrAOdunIIHaardsinOJlilnuloSlUUS1ralPClJ1SbuJy80BusintinllmBowt4ProUdTOfUHomeandBusiMssIVHowtoIUadARoodInsurrInuMfl1FJodPJzinMtf1UJgU1UlIlillColoradoSprinptm4thttEJoCoWltJAriaVFloodhuunmClQuudoruIIlUIAnnrtnVIDistlStirPrognmuHowroDtcUvraDisasurFwalPriPOUCOYOADRedCrouFEMABobKisburDonn4FairJoyccGordJforftutJurinfOT7fIiJumIa1J57S70S7T1uCityofCokradoSpringsOffiuofE7rgencyManagementPublicOfficialConference15



CityofColoradoSpringsFloodHazardMitigationPlanandotherbuildingopeningsHoweverthefirststepwiththeuseofclosuresplaceddirectlyonbuildingsistobecertainthatboththeclosureandewallsystemsarestrongenoughandsufficientlywatertighttowithstandfloodpressuresTheuseofclosuresPrairieHilElementarySchooldirectlyonastructureisconsideredtobepartofthesealingprocessClosurescanbeconsideredasanoptiononlyifafloodingsituationprovidessufficienttimetoinstalltheclosuresTheneedforbothwarningtimeandhumaninterventioniscriticalsinceallclosuresystemrequirepersonneltoinstallthemandmakecertaintheyareproperlysealedClosuresthatarestoredbetweenfloodsmustbereadilyaccessibleTheeffectivenessofanentireclosuresystemwillbecompromisediftheclosuresarestoredsuchthatfloodingrenderstheminaccessibleorifevenoneclosureisimproperlyinstalledFormostfloodingsituationsahomeownershouldconsultwithaprofessionalengineertobecertainthattheclosuresystembeingplannedcanwithstandthehydrostaticandhydrodynamicpressuresthatwillbeinvolvedLowProfilePermanentClosuresForcasesinvolvingfloodlevelsofuptotwofeetatypeofminifloodwallcanbeusedtopermanentlyprotectvarioustypesofopeningsPossiblematerialsforthisuseincludebrickconcreteblockandpouredconcreteFigure16showsawallaroundawindowwellForfloodingaroundabasementdooralowwallaroundtheentrancemaybethesolutionasshowninfigure16ThoughtheminiwallsmaynotrequirethedegreeofreinforcingoflargerfloodwallstheyshouldbesupportedbyandsecurelytiedontoafootingsothattheywillnotbeundercutbyscouringSandbaggingAsalastresortorduringemergenciessandbagscankeepwaterawayfromvulnerablepropertyHoweverfloodproofingmeasuresSandbaggedHoUtJeonCUtJterAvenueandmovingcontentsoutofthewayaremuchmoresecuremethodstoaccomplishthesamethingAdditionallysandbaggingcanbeveryexpensiveAcommunityplanforsandbaggingrequiresbuyingsandbagsbeforeafloodGetburlaporplasticsandbagsOtherkindsofbagssimplywontholdupBurlaporplasticbagscost2516



CityofColoradoSpringsFloodHazardMitigationPlanPiCreekFloodErllYnuoipaterto50centseachSandandplasticsheetingmustalsobestockpiledSandbaggingcanalsobeverytimeconsumingIttakestwopeopleapproximatelyonehourtofillandplace100sandbagsgivingyouawallonefoothighand20feetlongIfyouskimponthebagsyouriskputtingupawallthatwillbeknockedoverWhenafloodisimminenteveryonewantstosandbagusuallybecausetheydontknowwhatelsetodoWhileitdoeshaveatherapeuticeffectsandbaggingshouldbeconsideredonlyaspartofanoverallfloodresponseplanorasalastresortforindividualsAgoodplanwillhelpuseyourlimitedtimeandresourcesmostefficientlyAnoverallfloodresponseplanmightcallforsandbagstofillinanygapsinafloodwalLStateAssistanceOEMwillimprovethestatescapabilitytorespondtodisasterresponseandrecoveryeffortsbytheincorporationofmitigationintodisasterpreparednessandrecoveryprogramsandactivitiesTheDisasterPreparednessImprovementGrantDPIandEmergencyManagementTrainingEMTwillworkinunisontoestablishandcompletetrainingactivitiesforemergencymanagersstateandlocalgovernmentofficialsbusinessandindustryandprivatecitizensofColorado17



CityofColoradoSpringsFloodHazardMitigationPlanApplndixAInTheEventofaFlfodTzpstominimizelossofliJandpropertyThefollowingtipsarefromtheederalEmergencyManagementAgencyFederalInsuranceAdministrationNationalFloodInsuranceProgramandshoulldbeusedassuggestedguidelinesforactionbeforeduringandafterafloodSTEPSTOTAKETODAYoMakeanitemizedlistofpersonalpropertyincludingfurnishingsclothingandvaluablesPhotographsofyourhomeinsideandoutarehelpfulThesewillassistanadjusterinsettlingclaimsandwillhelpproveuninsuredlosseswhicharetaxdeductibleoLearnthesafestroutefromyourhomeorplaceofbusinesstohighsafigroundifyoushouldhavltoevacuateinahurryoKeepaportableradioemergencycookingequipmentandflashlightsinworkingorderoPersonswholiveinfrequentlyWodedareassMuldkeeponhandmaterialssuchassandbagsplywoodplastisheetingandlumberwhichcanbeusedtoprotectprivatepropertyHemembersandbalSshouldnotbestackeddirectlyagainsttheouterwallsofabuildingsincewhenwetthebagsmaycreateaddedpresmreonthefoundationoBuyfZoodinsuranceYoushouldcontactyourpropeJtycasualtyagentorbrokerabouteligibilityfrfloodinsurancewhichisofferedthroughtheNationalFloodInsuranceProgramGellllrallythereisafivedaywaitingperiodforthispolicytobecomeeffectivesodontwaituntilthelastminutetoapplyoKeepyourinsurancepoliciesandalistofpersonalpropertyinasafeplacesuchasasafetydepositboxoKnowthenameandlocationoftheagentswhoissuedthepoliciesWHENTHEFLOODCOMESThesafetyofyourfamilyisthemostimportantconsiderationSincefloodwaterscanriseveryrapidlyyoushouldbepreparedtoevacuatebeforethewaterlevelreachesyourpropertyoKeepabatterypoweredradiotunedtoalocalstationandfollowallemergencyinstructionsDIfyourecaughtinthehousebysuddenlyrisingwatersmovetothesecondfloorandifnecessarytotheroofTakewannclothingaflashlightandportableradiowithyouThenwaitforhelpdonttrytoswimtosafetyRescueteamswillbelookingforyouDWhenoutsidethehouserememberFLOODSAREDECEPTIVETrytoavoidfloodedareasanddontattempttowalkthroughfloodwatersthataremorethankneedeepDIfandonlyiftimepermitsthereareseveralprecautionarystepsthatcanbetakenDTurnoffallutilitiesatthemainpowerswitchandclosethemaingasvalveifevacuationappearsnecessaryDonottouchanyelectricalequipmentunlessitisinadryarea18



CityofColoradoSpringsFloodHazardMitigationPlanandyouarestandingonapieceofdrywoodwhilewearingrubberglovesandrubbersoledbootsorshoesoMovevaluablepapersfursjewelryclothingandothercontentstoupperfloorsorhigherelevationsoFillbathtubssinksandjugswithcleanwaterincaseregularsuppliesarecontaminatedYoucansanitizetheseitemsbyfirstrinsingwithbleachoBoardupwindowsorprotectthemwithstonnshuttersortapetopreventflyingglassoBringoutdoorpossessionsinsidethehouseortiethemdownsecurelyThisincludeslawnfurnituregarbagecanstoolssignsandothermovableobjectsthatmightbesweptawayorhurledaboutoHitissafetoevacuatebycaryoushouldconsiderdoingthefollowingoStockthecarwithnonperishablefoodslikecannedgoodsaplasticcontainerofwaterblanketsfirstaidkitflashlightsdryclothingandanyspecialmedicationneededbyyourfamilyoKeepthegastankatleasthalffullsincegasolinepumpswillnotbeworkingiftheelectricityhasbeencutoffoDonotdrivewherewaterisovertheroadsPartsoftheroadsmayalreadybewashedoutoHyourcallstallsoutinafloodedareaabandonitassoonaspossibleFloodwaterscanriserapidlyandsweepacaranditsoccupantsawayManydeathshaveresultedfromattemptstomovestalledvehiclesAFTERTHEFLOODIfyourhomeapartmentorbusinesshassufferedflooddamageimmediatelycalltheagentorbrokerwhohandlesyourfloodinsurancepolicyTheagentwillthensubmitalossfoltlltotheNationalFloodInsuranceProgramAnadjusterwillbeassignedtoinspectyourpropertyassoonaspossibleoPriortoenteringabuildingcheckforstructuraldamageMakesureitisnotindangerofcollapsingTurnoffanyoutsidegaslinesatthemeterortankandletthehouseairforseveralminutestoremovefoulodorsorescapinggasoUponenteringthebuildingdonotuseopenflameasasourceorlightsincegasmaystillbetrappedinsideabatteryoperatedflashlightisidealoWatchforelectricalshortsorlivewiresbeforemakingcertainthatthemainpowerswitchisturnedoffDonotturnonanylightsorappliancesuntilanelectricianhascheckedthesystemforshortcircuitsoCoverbrokenwindowsandholesintherooforwallstopreventfurtherweatherdamageoProceedwithimmediatecleanupmeasurestopreventanyheathhazardsPerishableitemswhichposeahealthproblemshouldbelistedandphotographedbeforediscardingThrowoutfreshfoodandpreviouslyopenedmedicinesthathavecomeincontactwithfloodwatersoWaterfordrinkingandfoodpreparationshouldbeboiledvigorouslyfortenminutesuntilthepublicwatersystemhasbeendeclaredsafeAnothermethodofdisinfectingistomix12teaspoonofliquidcommercialbleachwith212gallonsofwaterIetstandforfiveminutesbeforeusingTheflattastecanberemovedbypouringthewaterfromonecontainertoanotheroraddingapinchofsaltInanemergencywatermaybeobtainedbydrainingahotwatertankormeltingicecubes19



CityofColorldoSpringsFloodHaardMitigationPlanoRefrigratorssofascmdotherhardgoodsshouldbehosedorandkeptfortheadjustersinspectionAgooddeodorizerwhencleaningmorkitchenappliancesistoaddoneteailpoonofbakingooatoaquartofwaterAnypartiallydameditemsshouldbedriedandairedtheadjusterwillmakerecommendationsastotheirrepairordisposalTakepicturesofthedamagedonetoyourbuildingandcontentsoTakeallwoodenfurnitureoutdoorsbutkeepitClutofdirectsunlighttopreventwarpingAgarageorcarportisagoodplacefordryingRemovedrawersandothermovingpartsassoonaspossiblebutdonotpryopenswollendrawersfromthefrontInsteadremovethebackingandpushthedrawersoutoShoveloutmudwhileitisstillmoisttogivewal1sandfloorsachancetodryOnceplasteredwallshavedriedbrushoffloosedirtWashwithamildsoapsolutionandrinsewithcleanwllteralwaysstartatthebottomandworkupCeilingsaredOnElastSpedalattentionIltthisearlystageshouldalsobepaidtocleaningoutheatingandplumbingsystemsoMildewcanberemovedfromdrywoodwithasolutionof4to6tablespoonsoftrisodiumphosphateTSP1UpliquidchlorinebleachIlnd1gallonwateroCleanJllletalatoncethenwipewithakerosenesoakedclothAlightcoatofoilwillpreventironfromrustingScourallutensilsandifnecessaryusefinesteelwoolonunpolishedsurfacesAluminummaybebrightenedbyscrubbingwithasolutionofvinegarcreamoftartarandhotwateroQuicklseparatealllaundryitemstoavoidrunningcolorsClothingorhouseholdfabricsshouldbeallowedtodryslowlyawayfromdirectheatbeforebrushingoffloosedirtIfyoucannotgettoaprofessionalcleanerrinsetheitemsinlukewarmwatertoremovelodgedsoilThenwashwithmilddetergentrinseanddryinsunlightoFloodedbasementsshouldbedrainedandcleanedassoonaspossibleHoweverstructuraldamagecanoccurbypumpingoutthewatertooquicklyAfterthefloodwatersaroundyourpropertyhavesubsidedbegindrainingthebasementinstagesabout13ofthewatervolumeeachday20



CityofColoruSpringsFloodHazardMitigationPlanAppendixBSourcesofAssistanceThefollowingagenciescanprovideadviceorassistancebeforeduringorafterafloodEmergencyManagementCityofColoradoSpringsEmergencyManagemantFireTrainingCenter801ProspectLakeDriveColoradoSpringsCO809017195787057ElPasoCountyEmergencyManagement1824SWahsatehAveColoradoSpringsCO809067196321180ColoradoOfficeofEmergencyManagementCampGeorgeWestBldg120GoldenCO804013032731622FloodMitigationControlInformationColoradoWaterConservationBoard1313ShennanStRm720DenverCO802033038663441FloodIJUuranceLocalInsuranceAgentsYourCityorCountyFederalEmergencyManagementAgencyFEMAFederalInsuranceAdministrationWashingtonDC2047220264627808006386620VictimAssistanceAmericanRedCrossPikesPeakChapterAppendixCReferencesEmeryEMontoyaWilsonDSeriesofpotentialstonnstriggersflooding1993June8GazetteTelegraphFesselC1993FloodriskexistheretooGazetteTelegraphLeonBLaRivaMarinaWoldruffDeborah1986PikesPeakAreaFlashFloodWarningSystemCommunityDevelopmentMonographSeries118ColoradoSpringsCOLucianiF1993ReportExerciseElPasoCountyOfficeofEmergencyProgramManager21


