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INVESTIGATIONOFCROOKPHOBLEMSINTRODUCTIONAUTHORITYOnJune231980alettl3rwaSsenttoGovernorLammbytheBoardofLoganCountyCommissionersregardingtheTamarackFishandGameReserveswhichislocatedalongtheSouthPlatteRIverTheCountyCommissionersfeltthewildlifepracticesintheareacouldbecaUSingafloodproblemintheCrookareaOnJune241980aletterwassenttoGovernorLammfromCongressmanJamesJohnsonsofficerequestingthattheGovernorsendmembersofhisstafftovisitthesUeoftheCrookproblemareatoseeIftheStateofColoradowasresponsibleforthefloodproblemsintheareaOnAugust251980MontePascoeExecutiveDirectoroftheDepartmentofNaturalResourcesJerisADanielsonStateEngineeroftheDivisionofWaterResourcesandJackGriebDirectoroftheDivisionofWildlifewenttoCrookattherequestoftheGovernortomeetwithlocalofficialsFollowingthismeetingtheExecutiveDirectoroftheDepartmentofNaturalResourcesassignedtheresponsibilityfortheinvestigationoftheCrookproblemstotheStateEngineersOfficePURPOSEANDSCOPEIthasbeenthepurposeofthisinvestiqationtodetermineiftheDivisionofWildlifeisresponsibleforcreatingfloodingincreasedaggredationratesandincreasedgroundwatsrlevelsasaresultoftheirmanagementpracticesintheTamarackFishandGameReserve



2StudiesmadeduringthisinvestigationwereofalimitedsurveyscopeFieldinvestigationsmadebytheStateEngineersstafffloodandrivermechanicsstudiesgroundwaterclnalysisandotherrelatedstudiesweremadetodeterminepossiblecausesandofferpossiblesolutionstotheproblemsDESCRIPTIONOFSTUDYAREASTUDYAREADESCRIPTIONCrookislocated25milestothenortheastofSterlingColoradoandislocatedwithinthefloodplainoftheSouthPlatteRiverasshownonFigure1TheSouthPlatteRiverinLoganCountyflowsinageneralnortheasterlydirectionThroughoutthecountytheSouthPlatteRiverflowsinarelativelywelldefinedchannelThechannelistypicallybmidedandissituatedinabroadshallowvalleyranginginwidthfromabout7ODDfeettoabout17000feetandisflankedbyrollingplainsThestreambedslopeoftheSouthPlatteRiverinLoganCountyaveragesapproximately7feetpermileThedrainageareaoftheSouthPlatteRiveratCrookis19238squaremilesFloodplaindevelopmentinthestudyareaisprimarilyfalmsteadsandranchesMajorhighwaysservingtheTownofCrookareUSHighway138Interstate76andStateHighway55TheDivisionofWildlifeownsandoperatestheSouthPlatteWildlifeAreainLoganCountyThewildlifeareawaspurchasedduringtheyears1949and1964andalltractsoflandareadjelCenttoorwithintwoorthreemilesofInterstateHighway76Thepropertydevelopmenthasincludedfencingwaterdevelopmentandwoodandhrbaceousplantings
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3inadditiontoallowingtheriverbottomtodevelopaheavygrowthofgrassweedstreesandunderbrushforwildlifecoverEXISTINGWATERRESODRCEDEVELOPMENTThewaterrelatedprojectsthathavebeenconstructedorarebeingadministeredintheimmediatevicinityofCrookaredecribedinthefollowingparagraphsDikesonTamarackRanchLandsTheDivisionofWildlifehasdUringthepast31yearsconstructedfivedikesontheTamarackRanchlandstoprotecttheirpropertyfromerosionIn980threeofthedikeswerebreachedandatthepresenttimeithasnotbeendeterminediftheywillbereplacedThelocationofthesedikesareshownonFigure2Thetworemainingdikesnumbers1and2areapproximately900feetand1500feetlongDike1wasconstructedatleast30yearsagoThetimeofconstructionofdike1f2isuncertainbutitisthoughtthatitmayhavbeenconstructedafterthe1965floodDike5wasconstructedafterthe1973floodTheremainingtwodikes3and4werebuiltin1979IikesonNorthBankofRiverDike6whichwasconstructedbylandownersalongthenorthsideoftheriverbeginsatStateHighway55bridgeanecontinuesupstreamapproximately06milesAttheendofthedikeajettywasconstructedtoattempttoturntherivereastItwaSconstmctedfollowingthe1973floodTwootherdikes7and8werea150constnlctedsometimeinthe1970s
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4toprotectthelandownersfromfurthererosionDikesjf7and8appearstobeverysuccessfulindirectingtheSouthPlatteRivertowardsthealignmentasshowninFirgures3and4IrriqationCanalsTherearenumerousirrigationcanalsintheimmediatevicinityofCrookHarmonyDitchesl2i3nd3irrigatethefarmlandtothenorthoftheSouthPlatteRiverintheimmediatevicinityofCrookHarmonyDitchNo1alsodivertswaterfromtheSouthPlatteRiverforstorageintheJulesburgReservoirTheChambersindTamarackDitchesirrigatethelandsonthesouthsideoftheSouthPlatteRiverinthevicinityofCrookSlouqhRecharqeProqramTheDivisionofWildlifeisdivertingirrigationwaterintosloughslocatedontheprojectlandsTheobjectoftheprogmmistomaintainthesloughstoprovideawildlifehabitatforbirdswheneverthewaterisavailableGROUNDWATERCONCERNSMENTIONEDBYLOCALOFFICIALSTherehavebeennumerousstatementsbylocalIcUtdownersandofficialsthattheCrookareahasexperiencedarisinqgroundwatertableduringrecentyearsTheseproblemstj1eyfeelareacombinationofthesloughdevelopmentprogrammentionedearlierandstreambedaggredationintheSouthPlatteHiveIwhichhasresultedinahigherwaterlevelintheriverbedTheyfeelthattheSouthPlatteRivershouldberelocatedtothesouthsothatthemiddlethreebridgesoftheexistingfivebridgesthatcrosstheriverwillcarrythemainflowsoftheriverThelocalofficialsflgelthattherisinggroundwater
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5problemsandtheassociatedproblemsofstreambedag9redaUonaretheresultofDivisionofWildlifemanagementpracticesFLOODINGPROBLEMSMENTIONEDBYLOCALOFFICIALSTheTownofCrookandtheimmediatevicinityeitherexperiencesoristhreatenedwithfloodingalmosteveryyearDurinormanyyearstheonlyreasonthatfloodingdidnotoccurintheareawasduetotheemergencymeasuresinitiatedbylocalofficialssuchassandbaugingandtheconstructionofleveesRecentlytheTownofCrookexperiencedfloodingin1965and198PreviousstudiesoftheSouthPlatteHiverbytheCorpsofEngineersindicatethattheTownofCrookislocatedwithinthe100yearfloodplainoftheriverLocalofficialsfeelthatthesedimentationwithintheriverandunderthebridgeshasresultedinareducedcarryingcapacityduringperiodsoffloodingTheyclaimthatthemanagementpracticesoftheDivisionofWildlifearethemajorcauseofthesedimentationthatisoccurringinseveralofthebraidedchannelsoftheriverandthatthesepracticeshaveatendencytocre9teonareawheredebrishasagreaterchanceofbeingtrappedTheyfeelthatthisresultsinincreasedflooddepthsandthusfloodingintheCrookareaTheyalsoexpressedaconcernthatdikes1and2havereducedtheeffectivecarryinrcapacityoftheriverandthushavealsoaddedtothefloodproblemsinthestudyareaPROBLEMEVALUATIONGROUNDWATERTheevaluationofrisinggwundwaterpmblemsasdescribedbylocal



6officialsinvolvedcOllectingthedatanecessarytodetenninethescopeofthegroundwaterproblemThesourcesofinfonnatioflusedarepresentedinthefollowingparagraphsUSGSWellStudyTheUSGShashadawellmonitoringprogramalongtheSouthplatteRiversince1947TheearlydatacollectedbythisproramwaspresentedintheGeologicSurveyWaterSupplyPaper1378in1957ThewellrecordsinthevicinityoftheTownofClrOokhavedifferentlengthofrecordvaryingfromthelongest1949through1979totheshortest1971through1975GraphsofthewellsthathaveblsenmonitoredintheimmediatevicinityofCrookareshownonFigures567and8Acompclrisonofthegroundwaterlevelsin1949comparedtothe1975levelsarepresentedinFigure9jIIkalinityAlkalinityisanindicationofevaporationofthewateronthesurfaceFromananalysisofaerialphotographstakenOctober51937andMarch191980Figures10and11itisevidentthatalkalinityproblemshaveexistedintheimmediatevicinityofCrooksinceatleastasearlyas1937whichpredatesdevelopmentofthewildlifl9areaThephotographsalsoconfinntheexistenceofpondingorswampyareasintheCrookareasince1937TheseswampspondsandalkalinitysreasaretheresultofhtghgroundwaterorchangesinsoiltypeandpermeabilityFLOODINGTheevaluationofthefloodproJlemsandpossiblecausesasmentionedbylocalofficialsinvolvedthestudiesdescribedinthefollowingparagraphs
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7BridqeAnalysisStateHighway55crossestheSouthPlatteRiverinthevicinityofCrookbytheuseoffivebridgesaspreviouslyshownonFigure2TheColoradoHighwayDepartmenthasbeenmeasuringthesebridgestodeterminethecrosssectionalareaundereachbridgesincasearlyas1948Theperiodofrecordforeachbridgevariesfrom1948to1980forbridgesBC1962to1980forbridgesAEand1968to1980forbridgeDTable1presentsthechangeinthecrosssectionundereachbridgeduringtheperiodofrecordavailableRiverChannelAnalysisStaffmembersfromtheDivisionofWaterResourceswenttothestudyareaandsurveyedacrosssectionofthefloodplainalongthealignmentofapreviouscrosssectiontakenbytheCorpsofEngineersin1973TheelevationoftheriverchannelatthelocationshownonFigure2was37323in1973ThesurveyconductedinSeptemberof1980determinedthattheelevationoftheriverchannelatthesamelocationisnow37326AfieldreconnaissancewasalsoconductedontheDivisionofWildlifelandstoevaluatetheeffectofthemanagementpracticesontheSouthPlatteRiverscapacitytocarryfloodwatersIndtocauseincreasedsedimentationCONCLUSIONSGROUNDWATERAscanbeseenfromthedHacollectedfortheanalysiswewerenotabletoascertainthattherehasbeenanylffirkedincreaseingroundwater
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8levelssince1949BasedoninfonnationpublishedinareportentitledHydrogeologieCharacteristicsoftheValleyFillAquiferintheJulesburgReachoftheSouthPlatteRiverValleyColoradopublishedin1972bytheUSGeologicalSurveygroundwaterflowinthisreachoftheriverisinasoutheasttoeastsoutheastdirectionSinceCrookislocatednorthoftheSouthPlatteRiverandthewildlifelandsitwouldappearthatthewildlifemanagementpracticeswouldnothaveanysignificantimpactonanyincreasesinthegroundwaterlevelsifanyhasoccurredItseemsapparentthatthecloseproximityoftheirrigctioncanalslocatedoneithersideoftheTownofCrookwotlldhaveamoresignificantimpactongroundwaterlevelsTheaerialphotographsoftheCrookareain1937showthattherewasahighgroundwatertableintheareapriortothedevelopmentofthewildlifeareaThedatacollecteddoessupportthestatementsthatthereisasha1101117groundwatertableintheareahoweverthissamedataalsoshowsthatitisanaturalconditionthHexiststhroughouttheentirelowerreachesoftheSouthPlatteHiveIThechangesmadeinlanduseoverthepast43yearshaveonlyservedtopOintouttheexistenceofhegroundwaterproblemtotheindividualsthathavemadethechangesinlanduseFLOODINGThedatacollectedcjoesindicatethatsomeoftheStateHighway55bridgeshaveindeedexperiencedsomesignificantreductionsintheircrosssectionalareasBridgesBandchaveexperiencedreductionsof29and44intheperiodfrom1948to1980Itwouldappemthatthebulkof



9thesereductionshaveoccurredinthelast12yearsTheotherthreebridgeshavenotexperiencedanychangesgreaterthan13since1962BridgeEdidhaveasignificantincreaseinitscrosssectionalareain1966whichwasprobablyduetothe1965floodflowsHoweveratthepresenttimethebridgescrosssectionalareahasnowreturnedtothepreviousareameasuredin1962ItwouldappearthatthemostsignificantchangesintheriverchannelreveoccurredintheimmediatevicinityofBridgesBandCTheSouthPlatteRiverisanalluvialstreamwhichissusceptabletoerosionandthusalsosedimentationThemeanderingofriverscanbeattributedtoaccelerationexcessiveenergychangesinstateandflowdisruptionbyatreeorirregularbanklineetcObservationsonnaturalstreamsshowthataconstrictedreachofstraightchannelsuchasexistswhereStateHighway55crossestheSouthPlatteRiverwithanerodiblebedhasatendencYtoscourduringhighflowsandtofillduringlowwaterfperiodsThisisdrclmaticallyshownonFigure12whichgraphicallypresentstheobservationsmadebytheUSGSofthecrosssectionalchangesonBridgeBduling1980ThefieldreconnaisanceindicatesthatthereindeedaresomefallendeadtreesandthickunderbrushonwildlifelndsHoweverthereisnotsufficientproofthattheconditionsthatexistinthisreachoftheriverarethemajorcauseoffloodingintheCrookareaItistruethatthetreesandunderbrushcanprovidematerialsthatcanplugupthebridgesintheareabutatthesametimetheycanalsoactasatrapforoHlermatlrialsthatwouldhavereachedthebridgesandcausedfloodingThemanagementpracticescancausesedimentationtooccuronprojectlalndshoweveras
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10shownduringthe1980floodthesepracticesdonotpreventtheriverfromerodingawaymajorportionsofthewildlifelandstodevelopnewchannelsorreturntooldchannelalignmentsItisevidentfromtheinvElstigationofvaililbleaerialphotographyandaknowledgeofriverhydraulicsthattheSouthPlatteRiverhasanalignmentthatencouragesfloodflowstobedirectedtothenorthandforerosiontooccuralongthenorthbankTheonlythinuthatwillchangetheerosionpatternistheexistElnceofanaturalbarriersuchasarockoutcroppingthediversionofflowsbymanmadeobstructionsorbankprotectionortheoccurrenceofatemporarydivrsioncausedbydebriswhichhastemporarilypluggedtheriverchannelduringperiodsoffloodingThestatementthatdikes1and2arecreatingincreasedflooddepthsintheimmediatevicinityofthediversionstl1lctureforHarmonyDitchNo1cannotbeprovenNeitlerofthesedikesarecontinuousleveeswhichtotallyremoveareasfromthetotalfloodcarryingcapacHyoftheSouthPlatteRiverTheymayCyuseaslightincreclseinflooddepthsduetobackwateraffectsintheareaImmediatelyupstreamoftheprojectshowevertheimpactoftheseincreasesinfloodstageinthevicinityOfHarmonyDitch1wouldbeinsignificantThesourceofthesedimentationthathasoccurredinthevicinityoftheStateHighway55bridgescannotbeeasilyidentifiedasbeingtheresultofanyoneparticularactionoractionsSedimentationisanaturalprocessforanalluvialtypestreamsuchastheSouthPlatteRiverDiscussionswiththeStateHighwayDepartmentindicatedthataggredationisbeingexperienced



11throughoutthedownstreamreachesoftheSouthPlatteRiverinthevicinityofotherStateHighwaybridgeswhichconfirmstheprviousstatementthataggredationisanaturalprocessoftheSouthPlatteRiverUnlessthesematerialsareremovedbymanregularlyorhighfloodflowsoccurtoflushoutthechannelsthechangeinchannelcharacteristicwillresultinadecreasedcarryingcapacityThenextstepwhichisthenaturalprogressionofanalluvialtypestreamisthEfonnationofanislandorbankdepositionwhichresultsinnewriverbottomlandsWhenthenextoccurrenceoffloodingoccursanalluvialtypestreamwillseektoenlargeitselfifthechannelcapacityisinadequateTheexistingfloodplainasweknowittodayistheresultoftheendlesschangesthathaveoccurredinthepastRECOMMENDATIONSGROUNDWATERThisstudywasunabletofindanythingthatwouldindicatethattheDivisionofWildlifemanagementpracticeshavecreatedanyincreaseingroundwaterlevelsorinfactthattherehasbeenanysignificantincreaseingroundwaterlevelsintheCrookareasince1949InfactsomeoftheobservationwellsindicatethattherehasbeenaslightdecreaseinwaterlevelsWethereforedidnotmakeanyefforttosolvewhatappearstobeanaturalconditionforthisreachoftheriverFLOODINGThestudydidfindthattherehasbeenachangeinthecwsssectionalareasundertheStateHighway5Sbridgesandthusareductioninthecarrying



12capacitiesduringperiodsoffloodingSedimentationisacontinualprocessofthiskindofriverandthereforewillcontinuetocauseproblemsinthefutureWedonotfeelthatwildlifemanagementpracticeshavecreatedthesedimentationthathasoccurredinthepastinthevicinityoftheStateHighway55bridgesTherestrictiveactionsthathavebeentakeninthepasttonotallowtheremovalofsedimentfromthechannelleadingtoBridgeCmayhavecausedareductioninthecarryingcapacityoftheriverhoweverthemanagementpracticesdidnotcausetheoriglnalsedimentationtooccurAnyremovalofthismaterialwouldhavealsorequiredobtainingadredgingpermitfromtheCorpsofEngineersunderauthorityofthe404permitprogramThepossibleactionsthatcouldbetakentosolvethefloodproblemsatCrookaredescribedinthefollowingparagraphsLocalInitiativeWithDivisionofWildlifeAssistanceprovidedThelocalofficialscouldobtaintheabovementioneddredgingpermitandthenproceedwithvolunteerlabortoremovethematerialsintheimmediatevicinityofBridgesBandCTheenlargementwouldimprovethecarryingcapacityoftheriverintheVicinityofthebridgesTheDivisionofWUdlifehasprovidedtheirbulldozersinthepastwhentheywereaskedtoremovematerialsfromtheriverbottomandhavehelpedconstructdikesandleveesonthenorthTheymaybewillingtoprovidetheequipmentagainifrequestedbytheGovernorsofficeTheonlydrawbackwiththispossiblesolutionisthattheworkmaynotbeapermcmentsolutiontotheproblemFurtherfloodingwillrequireimmediateactionbythelocalauthoritiestoreopenthechannels



13inthefutureItisgoingtohavetobeacceptedthatthistypeofactionwillberequiredwheneverfloodinghascausedmajorsedimentationinthechannelsReolacementoftheBridqesTheColoradoHighwayDepartmenthasbeenlookingatthereplacementofthreeofthehighwaybridgesduringthelastcoupleofyearsThereplacementofthesebridgeswillincludebothlenrtheningandraisingthebridgesThiswouldhelpthecarryingcapacityoftheriverifthechannelwasalsoenlargedupstreamofthebridgesatthesametimeHoweveritappearsthatthereplacementofthesebridgeswillonlygivetemporaryrelieffromfloodingsincetheriverwillinalllikelyhoodreturntoagradualaggredationofthechannelandthusreducetheeffectivenessoftheseimprovementsThebridgeshavebeenrecommendedfortheSyearreplacementplanduringthelastfewyearsbuthavebeendroppedfromthefinallistofproposedprojectseachyearIfthereductioninfloodproblemsassociatedwiththereplacementofthesebridgesisstressedbylocalsitmaybepossiblethatthebridgeswillbeselectedforconstructionFederalAssistanceTheStateEngineersofficehassubmittedarequestforfederalassistancetotheMissouriRiverBasinCommissiontofundthestudiesnecessarytosolvetheproblemsinthestudyareaIfthisrequestisapproveditishopedthattheCorpsofEngineerswillbeassignedtheresponsibilitytoarriveatadesignforfloodcontrolthatwouldbemorepermanentthanthemeasurespreviuslydiscussedTheprobabilityofthis



14requestbeingapproveddoesnotppeartobe100likelyatthistimeifthetrendcontinueswiththeFederalGovernmentpassingtheresponsibilityforsolvingproblemslikethistolocalauthorities
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MEJilOMNDUMCOLORADOWATERCONSERVATIONBOARDJWilliamMcDonaldDirectorDecember191980TOBillMcDonaldDirectorFROMJEIJkPECJencsoSupervisingWaterResourceSpecialistSUBJECTEvaluationofStateEnginee3StudyInvestigationofCrookProblemsIhavereviewedtheInvestigationofCrookProblemsreportbytheStateEngineersofficeThefollowingdatawereusedinthisevaluation1Aerialphotosfromthefollowingdates105193792519538291969103197051019731214976616197831919806131980SpringFlood2Variouscorrespondenceandnewspaperarticlesrelatingtothisinvestigationattached3TherewasnofieldinvestigationmadebymeandproblemswerenotdiscussedwitheitherlocalofficialsandresidentsortheFishandGameDepartmentIdonotthereforehavedetailedknowledgeofalloftheproblemsThestudywasverybrieflydiscussedwithDickStenzelfromtheStateEngineersofficeandGaryFriehaufoftheLowerSouthPlatteWaterConservancyDistrictAtechnicalreviewoftheavailablephotosindicatesthatnumerousdikesandleveeshavebeenbuiltinthefloodplainoftheSouthPlatteRiverupstreamwithinanddownstreamoftheFishandGameReservetoprotectagriculturallandsApparentlyhowevertheFishandGameDepartmenthasbuiltdikesonlyonthesouthsideoftheriveranditdoesnotappearthatthesedikesandthemanagementpracticesbyFishandGamecausesanyadditionalfloodingtoCrookandtheagriculturalareasfromfloodflowswhichexceedchannelcapacity



Memorandum to Bill McDonald

December 19 1980

Page 2

In addition as indicated by the 1937 through 1980 aerial photos
the flow of the river has been for the last 43 years against the north
bank rather than the south bank where the Fish and Game dikes have
been built

The floodplain of the South Plat te River as shown in a Corps of

Engineers Special Flood Hazard Information Report South Platte River

Volume III Logan County Sedgewick County Colorado is very wide
and the town of Crook is located well within the lOCI year floodplain
and can expect to have continuing flood problems with or without the

existing dikes and levees

The main channel upstream from Highway 55 has been significantly
straightened between 1970 and 1976 Whether it was done by Fish and
Game or someone else it will most likely reduce the flood hazard at the
more frequent flood flows but will probahly not have a significant
effect on the 100 year flood

A dike builder s unknown along the north side of the river

upstream from Highway 55 appears to have caused some ponding against the

highway during the 1973 and 1980 floods To detennine how significant
this ponding is at the 100 year flood ancl more frequent floods wi 11

require field surveys and field inspection

A major problem exists with the five bridges across the South Platte
River near Crook The capacity of these bridges have significantly
decreased due to siltation of the channels and attendant increase in the
flood hazard However it does not appear the Fish and Game management
practices are responsible for this

In general I agree with the technical conclusions reached in the
State Engineer s report however I do not believe that the problems
described above have been as thoroughly evaluated as they should be

Report Evaluation

I do not believe the report adequately addresses all the problems
that have been raised by local residents As indicated in the various

correspondence and the newspaper articles there is great concern in
the Crook area over the flood hazard and whether the problem is caused

by the Fish and Game Department or not it needs to be resolved through
a more thorough analysis and report The report does not adequately
address the true flood hazard problem i e that the Town is within

the natural floodplain and flooding will occur in the future as it
has in the past
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