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ExecutiveSummaryInordertoreducedamagesassociatedwithfuturefloodsorothernaturalhazardsthefederalgovernmenthasadoptedacomprehensivecoordinatedstrategytoaddresstheseconcernsAnOfficeofManagementandBudgetOMBdirectivedatedJuly101980establishedthebasisforRegionalnteragencyandIntergovernmentaHazardMitigationTeam5TheseTeamsarecomprisedoffederalstateandlocalrepresentativesinanefforttoincorporatethebackgroundondexpertisenecessarytopromoteacomprehensiveopproachtohazardmitigationTheInteragencyHazordMitigationTeamlHMTpreparesmitigationrecommendationsforimplementationduringthepostdisasterrecoveryphaseandpresentsthoserecommendationstotheGovernorinareportformatTheouthorityfortheIHMTderivesfromaninteragencyagreemententeredintobytwelveFederalagenciescoordinatedbytheFederalEmergencyManagementAgencyFEMATheagreementestablishedacommonpolicystatementandimplementingguidelineswithrespecttoflooddisosterplanningandpostdisasterrecoverypracticesTheIHMTmeetingwasheldinFortCollinsonAugust261997withparticipantsfromfederalstatelocalandprivateorganizationsSPRINGCREEKFTCOLLINS



IntroductionOnAugust11997PresidentClintondeclaredthreenortheasternColoradocountieseligibletoreceivefederaldisasterassistancefardamagesduetoseverestormsheavyrainflashfloodsfloodingmudslideslandslidesandseveregroundsaturationLarimerLoganandMorganCountiesbecameeligiblefordisasterassistanceduetodamagesincurredAnadditionaltencountieswereaddedincludingLincolnProwersBacaCrowleyKiowaWeldOteroClearCreekElbertandPhillipsbringingthetotalnumberofcountiesdeclaredtothirteenInadditiontoFEMAassistancetheUSSmallBusinessAdministrotionprovidedaidtoaffectedareasintheformoflowinterestloansandthecityofFortCollinsandStateofColoradohaveappliedfordiscretionaryfundingunderHUDAlsonumerousvoluntaryagenciesandorganizationscontributedsupportwhiletheStateofColoradoprovidedhousingneedsDisasterUnemploymentAssistanceIndividualandFamilyGrantsandotherassistanceNORTHEASTCOLORADOPurposeThisreportprovideshazardmitigationrecommendationsfortherecentdisastereventintheStateofColoradoDR1186HazardmitigationisdefinedasanyactiontakentoeliminateorreducetherisktohumanlifepropertyandtheenvironmentposedbyahazardTherecommendationspresentedinthisreportshouldbeimplementedbyappropriateagenciesandjurisdictionstopreventfuturedisastereventsfromoccurringTheinformationandrecommendationswillassisttheStateinupdatingitsHazardMitigationPlanandinincorporatingmitigationintothelongtermrecoveryofColorado



DescriptionofEventDuringthesummermonths011ofColoradoissubjecttoconvectivethunderstormsWhensufficienthumidityispresentintheatmospheresomeofthesestormsproducelargeamountsofrainfallinshorttimeperiodsThesourceofthehumidityistypicallymoisturefromtheGulfofMexicoandthecentralplainsstateswhichundercertainweatherpatternscandriftintoeasternColoradoAlsoinmidandlatesummeramonsoonwindcirculationbringsmoistureoriginotingfromeitherorboththeBajaCaliforniaareaandortheGulfofMexiconorthwardupacrossMexicointotheSouthwestThemoisturesourceisresponsibleformanyofthesummerthunderstormsoverColoradosmountainsandwesternvolleysInlateJuly1997tropicalmoisturewasstreamingnorthwardacrossMexicoandtheSouthwestintoColoradoAtthesametime0largehighpressuresystemstalledoverthecentralhighplainsoftheUnitedStatesThesystemsclockwiserotationpumpedveryhumidairfromthecentralplainsandGulfofMexicointoeasternColoradoAcoldfrontassociatedwiththehighpressureareaoverthenorthernplainsprovidedatriggertosetoffthunderstormsasmoistairmassesconvergedoverColoradoInthe34daysprecedingJuly281997theCityofFortCollinsandmostofeasternColoradoreceivedsoakingandordrenchingrainsaddingtosoilmoistureinsomelocationsAsthecoldfrontarrivedinthelateafternoonofJuly27thstrongthunderstormsdevelopedjustnorthandwestofFortCollinsLaterthatnightsteadyrainsdevelopedalongtheeasternbaseofthefoothillsinLarimerCountyandcontinueduntilaboutnoonJuly28thSeveralinchesofnewrainwerereportediustwestandnorthwestofFortCollinstotallysaturatingthegroundproducingmajorfloodinginLaporteandsettingthestagefortheeveningfloodeventOntheeveningofJuly281997intenserainsbeganaround630pminthefoothillswestofFortCollinsWindsfromtheeastandsoutheastcontinuedtopumpmoistureintothestormsystemthroughouttheeveningThecoreofthestormwasverysmallbutremainednearlystationaryovertheheadwatersofSpringCreektheFairbrookeChannelClearviewChanneltheCSUDrainageBosinandtheWestVineDrainageBasinRainfallintensityincreasedandreachedamaximumbetween830pmand1000pmbeforeendingabruptlyAsubsequentanalysisofrainfallconductedbyCSUshowedamaximumof102inchesofrainfallinlessthonfivehoursneartheintersectionofDrakeRdandOverlandTrail



OnJuly291997slowmovingthunderstormsdumpedlargeamountsofrainfalloverthePawneeCreekBasininWeldandLogancountiesandovertheSchaeferDrawBasininMorganCountynorthofWeldonaFloodwatersfromSchaeferDrawenteredtheunincarporatedTownofWeldonaantheeveningafJuly29whilesimilardamagingfloadwatersfromPawneeCreekenteredtheunincorporatedTownofAlwoodearlyJuly30thwestofSterlingandnorthofUSHwy6AdditianallyfloodwatersflowingeastfromAlwoodenteredtheCityofSterlingDuringthePresidentialDeclarationIncidentPeriodJuly28August121997stormsystemsdrenchedotherareasinnortheasternCalaradoaswellasseveralcountiesinsoutheasternColoradoInadditiontheDenverMetroAreareceivedfloodingrainsasdidtheClearCreekCountyareatothewestofDenverDisasterDeclarationStatusDR1186COMOFFATROUTTRIOBLANCOGARFIELDKITCARSONMESACONEJOSARCHULETACOSTILLASANIMASFEDERALDISASTERDECLARATIONCOUNTIES



SurfaceandHydrologyThegreatestimpactsfromthe1997floodeventoccurredinthefollowingareasLarimerLoganandMorgoncountiesLarimerCountySpringCreekdrainogeinFortCollinsFairbrookeandClearviewDrainageChannelsinwesternFortCollinsWestVineDrainageareainNorthwesternFtCollinsColoradoStateUniversitylocoldrainageareaMorganCountyShaeferDrawnorthandintotheTownofWeldonaLoganCountyPawneeCreeknorthwestwestofSterlinginAtwoodandtheCityofSterlingNumerousstreamsandwatercoursescontributedtoflooddamagesinthefollowingadditionallydeclaredcountieslincolnProwersCrowleyKiowaWeldBacoOteroClearCreekPhillipsandElbertLarimerLoganWeldMorganandClearCreekcountieshavedrainagetributariestotheSouthPlatteRiverInadditionportionsofElbertandLincolncountieshavetributariestotheSouthPlatteRiverTheriverbasinhasadrainageareaofabout24300squaremilesandislocatedinthreestatesColorado79percentofthebasinNebraska15percentofthebasinandWyoming6percentofthebasinThebasinhasacontinentaltypeclimatemodifiedbytopographyinwhichtherearelargetemperaturerangesandirregularseasonalandannualprecipitotionMeantemperaturesincreasefromwesttoeastandontheplainsfromnorthtosouthAreasalongtheContinentalDivideaverage30inchesormoreofprecipitationannuallywhichincludessnowfallinexcessof300inchesIncontrastannualprecipitationontheplainseastofDenverColoradoandintheSouthParkareainthesouthwestpartofthebasinrangesfrom7to15inchesMostoftheprecipitationontheplainsoccursasrainwhichfallsbetweenAprilandSeptemberRangelandispresentacrossallareasofthebasinexceptoverthehighmountainforestsAgriculturallandisrestrictedmostlytotheplainsUrbanorbuiltupIndispresentprimarilyalongtheFrantRangeurbancorridorinColoradoPhillipsCountyandpartsofLincolnandElbertCountieshavedrainagetributariestotheRepublicanRiverTheRepublicanRiverisinturntributarytotheKansasRiverinKansasTheRepublicanRiverBasininColoradoconsistsprimarilyofrangelandwithsomefarmingandranchingcommunitiesscatteredthroughoutthebasin



TheArkansasRiverBasinisverysimilartotheSouthPlatteRiverBasinintopographygeologyandhydrologyAnnualmeantemperaturesareslightlyhigherthanthePlatteBasinAnnualrainfallamountsaveragebetween7and15inchesexceptinthemountainousoreasoftheBasinLanduseissimilaraswellandconsistsmainlyofagricultureCrowleyKiowaOteroandProwersCountiesaredrainagetributariestotheArkansasRiverInadditionportionsofElbertLincolnandBacaCountiesarewithintheArkansasRiverBasinAverysmallpartoftheincidentarealieswithintheCimmaronRiverBasinThesouthernportionofBacaCountyhasdrainagetributariestotheCimmaronRiverTheCimmaronRiverflowsfromColoradointoKansasandthenintoOklahomawhereitultimatelyjoinstheArkansasRiverinTulsaTheCimmaronRiverBasinissimilarintopographyandclimatetotheArkansasRiverBasinColoradoRiverBasinsIAIIIJIlOtIWIIlIUlI



DamageImpactsTheheavythunderstormgeneratedrainsalongColoradosFrontRangeandeasternhighplainscausedsevereflashfloodinginmanycommunitiesInFortCollinsfivewomenperishedinthemobilehomeparksnorthofSpringCreekandwestofCollegeAvenueNumeroushomesbeyondthe100yearfloodplainweredamagedinthecityaswellasinunincorporatedLarimerCountyCityserviceswereoverwhelmedasstreetsfloodedpowerwaslostinsomelocationsandemergencyservicespersonnelworkedtokeepaheadofravagingfloodwatersInMorganandLoganCountiesthecommunitiesofWeldonaAtwoodandSterlingwereallsignificantlyimpactedbyfloodwatersRoadsbridgesculvertsandotherstreamcrossingsweredamagedordestroyedAgriculturalcropsirrigationfacilitiesandlandweredestroyedinmanyareasThesamekindsofdamageswereexperiencedintheremainingtencountieswhichweredeclaredunderFEMADisaster1186COAsofOctober1997theestimatedFEMAreimbursebledamageamountswere16955750underthePublicAssistanceProgramand7925000undertheIndividualAssistanceProgramSPRINGCREEKFrCOlliNS



HistoryofFloodMitigationinColoradoFloodHazardmitigationhasbeenoccurringinColoradoforseveraldecadesInthepastitwasoftenimplementedatthelocallevelofgovernmentgenerallyfollowingflooddisastersInrecenttimesinvolvementfromboththestateandfederalgovernmenthasbecomemorecommonaseachentityhasprovidedfundingandtechnicalassistanceforfloodhazardmitigationInthefuturetheimplementationoffloodhazardmitigationstrategieswillstilltakeplacelocallybutitwillbesupplementedwithnewenthusiasmfromthestateandfederalgovernmentaspredisastermitigationbecomesthecornerstoneofFEMAandstateprogramsInthe1980sandthe1990sColoradostategovernmentsfirstformalexperiencewithfloodhazardmitigationfollowedthe1982and1984PresidentialDisasterDeclarationsparticularlyin1984The1982declarationaddressedtheLawnLakeDamfailurenearEstesParkandwasfairlylocalizedinscopeOntheotherhand17countiesonColoradosWesternSlopewereincludedunderthe1984declarationMitigationmeasuresrelatedtoinfrastructureandwatershedmanagementwereimplementedinDeltaandMontroseCountiesThesemeasuresconsistedprimarilyofreplacingexistingstructuressuchasbridgesandculvertsthathadwashedoutorbeendamagedwithonesOflargercapacityAnacquisitionjbuyoutalsooccurredinasubdivisioninPaoniaColoradoBankstabilizationeffortsatseveralocationswereundertokenIn19841OOyearfloodingoccurredintheDeltaCountyareaupstreamoftheconfluenceoftheUncompahgreandGunnisonRiversThesefloodimpactssetintoamotionaseriesofactionsbylocalgovernmentswhichtodayhasculminatedinthedevelopmentofaparkattheriversconfluenceIn1993tieStatesmountainsnowpackwasatanalltimehighinseveraldrainagesPredisastermitigationactivitiessuchassandbaggingcriticallocationsandplacementofdiversionstructuresoccurredinwesternslopecountiessuchasGunnisonCountyRockdeflectionjettieswereplacedtoprotectthecountyfairgroundfacilitiesinHotchkissDeltaCountyBankstabilizationwasagoincommonplaceInadditioneducationeffortsthroughtheColoradoWaterConservationBoardsSpringFloodAwarenessCampaignpromptedactionfromlocalgovernmentsTheStatesfirstFloodTaskForcewasformedin1993todisseminaterealtimedataregardingstreamflowsnowpackandpotentialforfloodingandtoprovidecoordinationamongfederalstatelocalandprivateentitiesinvolvedinfloodpreparednessandresponseInvolvementbytheColoradoNaturalHazardsMitigationCouncilICNHMCcametotheforefrontasexpertsfromacrossColoradoofferedtechnicalandengineeringassistancetomitigatetheimpactsoffloodingSeveralmountaincountiesthroughoutthestatewereimpactedto



onedegreeoranotherPredisastermitigationactivitiesservedtolessenimpoctsinthosecommunitiesthathadtakenactionIn1995snowpackdevelopmentcameverylateintheseasonAprilthroughearlyJuneHoweverinmanylocationsitwasequaltoorexceededtherecordsnowpackof1993TheStatesFloodTaskForcewasconvenedagainandprovidedvaluabledataforfloodpreparednessandmitigationManyofthepermonentmitigationmeasureswhichwereenactedduringthe1993RoodeventpreventeddamagesManyothermitigationmeasuresputintoplacejustpriortothefloodeventworkedadmirablyaswellIn1996theFloodTaskForcewascalledintoactionagainbecauseofahighsnowpackIntheendmuchofthesnowmeltedwithoutcausingsubstantialproblemsbuttheTaskForcewasabletoprovideassistancetolocalofficialsconcernedaboutfloodingintheirjurisdictionsPriortothe1997floodingmitigationactivitieswereundertakenbytheCityofFortCollinswhichreducedflooddamagesonSpringCreekSomebuildingsinthe1OOyearfloodplainhadbeenpreviouslyacquiredandthelandconvertedtoparksoropenspaceSeveralbridgesandculvertshadbeenenlorgedtoincreaseflowcapacityTheresultwasthatsubstantiallyfewerbuildingsremainedinthe1OOyearfloodplainofSpringCreekDuringthesetwodecadesstateagencieshaveworkedactivelywithlocalgovernmentsthathaverequestedassistancewiththeirspecificproblemsMappingoffloodplainareashasidentifiedthemitigationneedsofsomecommunitiesPlanningandengineeringassistancehovebeenprovidedfordevelopinganddesigningstructuralandnonstructuralproiectstoaddressfloodproblemsStatefundinghasassistedmanycommunitiesimplementprojectsTwoslideshowsdocumentingmitigationeffortsstatewideandencouragingmoremitigationhavebeendevelopedbytheColoradoWaterConservationBoardandshowntovariousaudiencesInresponsetothe1997floodstheWaterConservationBoardincooperationwithlocalagenciesispreparingFloodDocumentationReportsforallthe13countiesincludedinthePresidentialDeclarationThentheWaterConservationBoardispreparingFloodMitigationFeasibilityReportsforselectedcommunitiestoincludewiththeirHazardMitigationGrantapplicationstoprovidetechnicalsupportforthosegrantapplicationsTheStateiscontinuingtoworkcooperativelywithasmanyentitiesaspossibletoreduceColoradosfloodhazardvulnerability



FortCollinsFloodplainsFloodplainboundariesareapproximateFloodplainsaretheshadedareasCityofA1riColRoodcIJlIIHcq01OOtJjRood1r105rnitC



HazardMitigationObjectivesAccomplishmentsInkeepingwiththeNationalMitigationStrategythisreportidentifiesmitigationmeasuressuccessfulmitigationactivitiesandreinforcesthetraditionallongtermgoaltoreducelossoflifeandpropertydamagebyeliminaHngorreducingtheimpactsofnaturalormanmadehazordsTheobiectivesofhazordmitigationthatwereimplementedduringtheresponsephaseofthecurrentdisasterTheymayalsoprovideaframeworkforrevisionstotheColoradoMultiObjectiveMitigationPionasrequiredbySection409oftheStaffordActTheobjectivesaresummarizedunderthefollowingcategorieswhichweredevelopedandimplementedduringtheresponsephaseofthisdisasterMitigationOutreachNationalFloodInsuranceProgramNFIPMitigationunderthePublicAssistanceProgramMitigationundertheHumanServicesProgramMITIGATIONOUTREACHObjectiveDevelopanddistributepubliceducationmaterialsonmitigationtoaffectedareasDisseminationofinformationisbeneficialtothesuccessofmitigationmeasuresOpportunitiescanbelostifinformationisnotdistributedtoaffectedhomepropertyownersandrentersparticularlyifrepairsarealreadyunderwayorcompletedApublicinformationcampaigntopublicizethebenefitsandtechniquesformitigationisadvantageousMitigationoutreachincludedMitigationcounselorsstaffedtheDisasterRecoveryCentersDRCsdistributingmitigationinformationandofferingtechnicaladviceAmitigationtourwasconductedformembersofthemediashowingexamplesofexistingmitigationandmitigationsuccessstoriesusedinothercitiesandstatesMitigationstaffmadeseveralmediaappearancesincludingamitigationspotontheFEMAradionetworknewspaperinterviewsandradiobroadcasts



NATIONALFLOODINSURANCEPROGRAMNFIPObjectiveIncreasethenumberoffloodinsurancepoliciesbyeducatingandpromotingthebenefitsoffloodinsuranceProvidetechnicalassistancetolocalfloodplainofficialsonappropriatefloodplainmanagementpracticesthroughNFIPregulationsTheNationalFloodInsuranceProgramwascreatedthroughenactmentoftheFloodDisasterProtectionActof1968andamendedin1973TheActmadefloodinsuranceovailabletocommunitiesthatadoptedfloodlossreductionmeasuresintheirjurisdictionsToparticipateacommunityadoptsaResolutionofIntentandaFloodDamagePreventionOrdinancethatestablishessoundfloodplainmanagementpracticesinareassubiecttofloodingStateandFederalNFiPstaffconductedvariousoutreachandtechnicalassistanceservicesincludingthefollowingNFIPstaffprovidedinformationattheDisasterRecoveryCentersincludinghandoutsandtechnicaladviceNFIPstaffgavenumerousradioandnewspaperinterviewsrelatinginformationaboutthebenefitsoffloodinsuranceandworkedwiththePublicinformationOfficerPIOindevelopingafloodinsurancepressreleaseNFIPstaffattendedlocalgovernmentandpubliccommunitymeetingsclarifyingandexplainingabouttheNFIPTwoNFIPinsuranceagentworkshopswereperformeddiscussingtheNFIPregulationsMITIGATIONUNDERTHEPUBLICASSISTANCEPROGRAMObjectiveTakeadvantageofmitigationopportunitiesallowableunderFEMAsPublicAssistancePAProgramStaffordActSection406ThistypeofmitigationisvitalduringtherepairphaseofadamagedsiteasidentifiedbyinspectorsinDamageSurveyReportsDSRsAcomponentofhazardmitigationwillbeaccomplishedthroughPAadministeredbyFEMAsInfrastructureSupportDivisionFortheColoradofloodingdisastermostmitigationmeasureswillconsistofadditionalworkaboveandbeyondnormaleligiblePAworkdesignedtoreduceoreliminatefuturedamagesandassociatedcostsDuringthesurveyinspectorbriefingstheinspectorswereinstructedtoinvestigatepossiblemitigationopportunitiesateachdamagedsiteAbenefitcostanalysiswillbeperformedonallDamageSurveyReportsDSRswithHazardMitigationProposalsduringthenormalreviewprocessExamplesofPossiblePublicAssistanceHazardMitigationProjectsRelocationoffacilitiesinhazardouslocations



FloodproofingbridgesculvertsClearspansinsteadofmultispansUsedisasterresistantmaterialsAbandonconsolidatewherepossibleLowwatercrossingsinsteadofbridgesInstallcutoffwallsorheadwallsonculvertsIncreasehydrauliccapacityFlaredendsectionsInstalljumpspansinsteadofreplacingembankmentsLowerabutmentfootingsFlattenslopesondownstreamculvertembankmentsTiedownbridgedecksEncourageconstructionstandardswhichincorporatehazardmitigationmeasuresSlopestabilizationmeasuresRiprapCribretainingwallsSoilretentionblanketsFlattenslopesFloodproofingBuildingsAbandonrelocoteFloodproofdoorswindowsBlockbasementwindowsElevatemechanicalelectricalequipmentInstallantibackRowdevicesonfloordrainsFloodproofingUtilitiesPlaceutilitiesonbridgesinsteadofchannelbottomsEncaseutilitiesorconstructlowheaddamsforprotectionInstallflapgatesonstormseweroutfallsElevatecontrolsandmotorsatsewagestationsNORTHEASTCOLORADO



MITIGATIONUNDERTHEHUMANSERVICESPROGRAMObjectiveToprovideeducationandfundingformitigationthroughtheDisasterHousingProgramandStateHousingProgramWhereappropriateFEMAhasprovidedMitigationgrantsthroughtheDisasterHousingGrantProgram800MinimizationSeriesInformationdistributedattheDRCsandbyFEMACommunityRelationsstaffillustratesthesemeasuresBuildfloodwallsaroundbasemer1NindowsandaccesspointsSecureagasketedgatetodoorsthatBrebelowgraderflleetdalnTopumpornollopumpPumpingouabasementbeforethegroLrldwaterlevelgoesdoIrnremovessupportontheinteriorwallsandcancausecracksandcoDapsedwasGravelslopeddOWlIoutsideofbasementwallspermitsdraintilesorsumppumptoremoveexcesswaterFloodedbasementOTHERFLOODPROTECTIONUnevenpressurcaubreaIcracksEvenpressureonwallsWrappedhousesystemTheentireawerpartofthehouseiswrappedinfootNidepoIyelt1yleneandsandbaggedagaillStpossibleleakageSumppumpDraintileQSoulIFdEmruncyManlantAgoneyPT1rlIdbypermlulonofMGIYlClForillHaIdMII7llaoswllIllrtIl1



ColoradoNaturalHazardsMitigationCouncilForthepasttwodecadesColoradohasexperiencedrapidpopulationandbusinessgrowthPressureshaveincreasedtobuildstructuresinfloodplainsonsteepslopesinwildfireareasandotherlocationspreviouslyconsideredunsafeortoocostlytodevelopRecognizingtheseissuesGovernorRoyRomersignedanexecutiveorderestablishingtheColoradoNaturalHazardsMitigationCouncilCNHMCinMarchof1989TheCouncilwascreatedasaninterdisciplinaryforumforexchanginginformationandpromotingwaystoreduceandmanogeimpactsfromnoturalhazardsTheCounciliscomposedofalmostthreehundredvolunteercommitteemembersinthestateofColoradoTheCouncilisorganizedintotechnicalandhazordspecificcommitteesThetechnicalcommitteesarePublicAffairsandtheSteeringCommitteeHazardspecificcommitteesincludeSevereWeatherDamSafetyFireManagementandMitigationDroughtGeologicHazardsandFloodArecentlyformedPolicyAdvisoryGroupwillguideoverallstrategyTheprimarydutiesoftheCouncilaretoPrioritizenaturalhazardsintheStateandreviewexistingmitigationplansDevelop0mitigationmanagementstrategyinvolvingvariouslevelsofgovernmentProvideinformationandtechnicalassistancetolocalgovernmentsandindividualsThroughitsvolunteercommitteestheCouncilhassupportedoveronehundredmitigationprojectssinceitsinceptionTheseincludePreandpostdisastermitigationworkshopsforhomeownersandbusinessesinCanonCityPuebloColoradoSpringsFortCollinsRifleandLyonsMajorfloodmitigationactivitiesinLyonsandtheSanLuisValleyPublicationofTheMitigationSirennewsletterGISfamiliarizationworkshopsAhazardawarenesscontestforchildrenDamSafetyandEmergencyPlanningbrochuresPublicationofaCitizensEmergencyPreparednessGuideAsanorganizationuniqueinthiscountrytheColoradoNaturalHazardsMitigationCouncilisaffordedagreatopportunitytoidentifyandmitigatehazardspriortomajordisastersStateFederolandlocalgovernmentsaswellastheprivateandacademicsectorsareworkingtogetherasadynamiccoalitiontoaddressthesesignificantissuesinasystematicandtimelyfashion



SmartGrowthandDevelopmentInitiativeGovernorRoyRomersSmartGrowthandDevelopmentInitiativebeganinthefallof1994asaresponsetouprecedentedpopulationgrowthandthechallengeofpreservingColoradosuniquenaturalbeautyandqualityoflifeMuchofthenewdevelopmentoccurringinthestateislocatedintheurbanwildlandinterfaceThisposesaseriousthreatsincemanynewresidentsareunawareofpotentialhazardssuchasfloodingwildfireandgeologichazardsTheSmartGrowthprocessprovideslocalgovernmentswithvitalassistancetohelpaddressthisgrowingconcerneffectivelyandthoughtfullyThisinitiativeprovidesaforuminwhichpublicdiscoursehasprogressedbeyondthesimplisticnotionsofprogrowthandnogrowthbydevelopingpartnershipsamongstateandlocalgovernmentskeystakeholdergroupsandcitizensSmartGrowthisabottomupapproachtolocalandregionalvisioningandstrategybuildingprocesswhichreliesonbroodbasedparticipationfromallsectorsofthecommunityTwostatewidesummitsseveralregionalsummitsspecifictopicbasedtaskforcesandanInterregionalCouncildevelopedanactionagendaof74recommendationsthatdealdirectlywithgrowthrelatedproblemsandanagencywasdesignatedresponsibleforimplementationofeachrecommendationManyoftheserecommendationshavealreadybeencompletedorarewellunderwaySeveraloftherecommendationsdealdirectlywithlanduseplanningandhazardmitigationplanningisemphasizedTechnicalassistanceisavailabledirectlytolocalgovernmentsviaplanningcommissionworkshopslanduseplanningworkshopspublicationsandothermeansofinformationdisseminationSeveralprojectsthatspecificallyinvolvehazardmitigationplanninghavebeenawardedtheGovernorsSmartGrowthandDevelopmentAwardFormoreinformationonSmartGrowthinColoradoyoucancontacttheSmartGrowthActionCenterat3038662817



RecommendationsThefollowingissuesandrecommendationsrepresentthecollaborativeeffortsofInteragencyHazardMitigationTeammembersthatareintendedtohelpachievethegoalofreducingfuturefloodhazardsManyoftherecommendationscanbeimplementedimmediatelyothersmustbeviewedaslongtermmeasuresRecommendationsaresummarizedbelowHOUSINGHlIdentifylongtermaffordablehousingWATERSHEDMANAGEMENTWMlImprovecurrentanddevelopaccuratefloodplainmapsWM2PromotelocalsupportforeffectivelanduseplanningandfloodplainmanagementWM3EncourageacomprehensivewatershedmanagementapproachinfloodpronecommunitiesWM4PromoteanincreasedawarenessofwetlandandhabitatresourcesandtheirbenefitstofloodplainmanagementWMSSupportthecombinationofstructuralandnonstructuralelementstoreducefloodhazardsinfloodplainsthathavealreadybeenurbanizedINFRASTRUCTURE111213PromoteupgradingditchesandirrigationcanalstosafelyconveyfloodflowsUpgradeandmaintaincriticalinfrastructureImproveemergencywarningsystemsEDUCATIONCOORDINATIONEClEC2EC3EC4ECSEProvidedisastereducotiontothegeneralpublicImproveaccessforlocalgovernmentofficialstoinformationregardingfloodplainmanagementfloodhazardmitigationandfloodinsuranceDevelopadisastereducationprogramforpublicofficialsProvidetechnicalassistancetocommunitiesconcerningf1oodploinmanagementPromoteregionalintergovernmentalcooperationconcerningfloodplainmanagementDevelopanaturalhazardawarenessandeducationprograminK12SchoolsHElHEALTHANDENVIRONMENTHE2EncouragesmallcommunitiestodevelopcentralizedsewerandwatersystemsinareasthatwillnotbeimpactedbyfloodingPromotethedevelopmentofcontingencyplansforhouseholdhazardouschemicalsduringfloodeventsCSlCODESANDSTANDARDSCS2CS3CS4DevelopmasterdrainageplansforstatecollegesinstitutionsculturalfacilitiesandotherlargepublicfacilitiesStrengthendesigncriteriaforvulnerableinfrastructureatthelocallevelImprovestreamgagenetworkIncreaserainfallrunoffmodelingresearch



HOUSINGISSUEHlLongtermaffordablehousingfollowingadisasterutilizingacquisitionrelocationBACKGROUNDSubstantialdamagetoaffordablehousingstockfollowingthisdisasterisamajorconcernPermanentaffordablehousingthatissafefromfloodingneedstobemadeavailabletodisplacedindividualstoinsureastronggrowingcommunityandeconomyRECOMMENDATIONSLocalgovernmentsmusttaketheleadtoprovideadequatepermanentaffordablehousingtomeettheneedsofthoseaffectedbythedisasterAcquisitionrelocationofhousingaffectedbythedisasterandotherhousinginareasofhighfuturefloodprobabilitiesshouldbeprioritizedhighonthelistformitigationopportunitiesintherecoveryphaseofthisdisasterAcombinationofalldisasterfundingsourcesandareprogrammingoffundsfromhousingrelatedprogramsneedstobeutilizedtoensureasolidbaseofaffordablehousinginaffectedcommunitiesFundingsourceswhichneedtobecombinedincludeSBAHUDHOMEandCDBGFEMAHMGPUSDeportmentofAgricultureRuralDevelopmentAdministrationCitiesCountiesandRegionalPlanningCouncilsStateDOLAColoradoHousingandFinanceAuthorityCHFAIAninteragencyapproachtothisproblemmustbeusedwithlocalc1eoringhousesofhousingresourcesformedtocounselthoseinneedofsafeaffordableandpermanenthousingLEADAGENCIESLocaljurisdictionswithsupportfromColoradoDOlADivisionofHousingFUNDINGStateHUDFEMASBAUSDACHFAColoradoDOLALocaljurisdictionsSCHEDULEOneyear



WATERSHEDMANAGEMENTISSUEWMlLackofcurrentandaccuratefloodplainmappinginColoradocommunitiesespeciallyruralunincorporatedareasandinareasexperiencingdevelopmentBACKGROUNDMuchoftheflooddamagesufferedinthisdisasterperiodoccurredinareasnotshownonFEMAmapsas1OOyeorfloodplainoreasAreassubiecttostormdrainageproblemsasopposedtoriverinefloodingproblemsifsuchadistinctioncanbedrawnareasdownstreamofirrigationditchesareassubjecttopondingwithoutsatisfactoryoutletpathsareasbeyondthelimitsofthe100yearandeven500yearfloodingandareoswheredebrisaccumulationandorhumanemergencyinterventionalteredflowpatternswereallwitnessedin1997FloodplainmanagersemergencyrespondersandcitizenscanallaskCanwerelyonthesefloodplainmapsduringanactualfloodemergencyRECOMMENDATIONSSeekfundinglocalStateFederalprivatetosponsoranalldayworkshoponfloodplainmappingissuesInviewofthe1997experiencecomparecurrentFEMAandotherfloodplainmapstotheoutlinesoftheareasofinundationduringfloodingin1997identifyspecifictechnicalissuesofconcerntohydraulicengineerswhopreparefloodplainmapsDevelopspecificrecommendationsforeachofthepertinenttechnicalissuesImplementrecommendationsonapilotbasisbyconductingfloodplainstudiesinColoradocommunitieswhereaparticularfloodplainmappingproblemwasexperiencedExaminepilotstudieswithindependentoutsidereviewersandmakeadjustmentsasnecessaryAccessinformationfromEPAsIndexofWatershedIntegritythatuses15datalayerstocharacterizeindividualwatershedsLEADAGENCIESCWCBUrbanDrainageandFloodControlDistrictCUCSUColoSchoolofMinesirrigationcompaniesprivateconsultingengineersFEMACOEincludingHECinDavisCANRCSFUNDINGAgencyandprogramfundingSCHEDULEOnetofiveyears
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Colorado Department of Local Affairs

Disaster Field Office

Disaster Survey Report
Economic Development Administration

Environmental Protection Agency
Federal Coordinating Officer

Federal Emergency Management Agency
Federal Highway Administration

Flood Insurance Rate Map
Farm Service Agency
Governor Authorized Representative
Geographic Information Systems
Hydrologic Engineering Center

Hazard Mitigation Grant Program
Housing Urban Development
Interagency Hazard Mitigation Team

National Flood Insurance Program
Natural Resources Conservation Service

National Weather Service

Colorado Office of Emergency Management
Small Business Administration
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