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Engineering Technology and
Investigations

Forward

TheEngineering Technology andInvestigations ETI organizationiscomprisedof
amultidisciplinedstaffofengineers geologists hydrologists techniciansand
supportstaff WeareanintegralpartofnearlyeveryactivitywithintheDivisionof
WaterResourcesspanningabroadspectrumoftechnicalandengineering
responsibilities

Thekeyresourceandcriticalcomponentnecessaryfortheaccomplishmentofallthat
isdiscussedinthefollowingisthehighlyskilled dedicatedandinnovativestaff An
organizationchartandstaffingareprovidedattheendofthisreport Severalstaff
participatedinactivitiestofosterteamworkintheaccomplishmentofDWRs

Iwanttotakethisopportunitytopersonallythankeachmemberofthemission
stafffortheirsupportdedicationandteamworkduring2002 Withthemany
retirementsseveralmembersofthestaffhavebothintheDenverofficeand
divisionofficeshavetakenonadditionalworkloadwithonlymypersonal
thanks Iamveryproudtoworkwitheachofthem

Thefollowingreportprovidesonlythehighlightsof2002 muchofthedaytoday
routinecustomerserviceandprogramaccomplishmentistovasttoincludeinthe
limitedspaceofanannualreport Coordinationwithotherlocal stateandfederal
agenciescontinuestobeakeygoalofourorganization Inadditionthestaffis
involvedasleaderswithmanystateandnationalprofessionalorganizationsthat
reflectfavorablyonDWR
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DamSafetyBranch

TheColoradoDivisionofWaterResources DamSafetyBranchsobjectiveisto
preventpropertydamageandthelossoflife whileprotectingthelossofwater
suppliesduetothefailureofdamsinColorado TheDamSafetyProgramincludes
theenforcementofacomprehensivesetofregulations policies andproceduresfor
thedesign construction andmaintenanceofdams thesafeoperationofreservoirs
andemergencypreparednessplanning

TheDamSafetyProgramismanagedbytheStateEngineerinaccordancewithTitle
37 Article87ofCRS 2001Supp andtheLivestockWaterTankAct Title35
Article49ofCRS 2001Supp asamended Theprogramisimplementedbythe
StateEngineerthroughtheDamSafetyBranchandtheDivisionEngineer soffices
TheBranchcurrentlyconsistsofabranchchief damsafetyengineers anddesign
reviewengineers Currently theprogramoverseesatotalofabout2900damsin
Coloradowith1861damsofjurisdictionalsize Ofthese about1737arenon
federaldams Ofthenonfederaldams approximately572 oraboutonethirdofthe
totalnon federaldamsinColorado areclassifiedasdamsthat intheeventofa
failure wouldbeexpectedtocauselossoflifeandorsignificantpropertydamageto
asignificantportionofthestatespopulation

ForFY0102 theDamSafetyProgramachievedagreatnumberofgoalsand
objectivesinthedesignreviewandinspectionofdamsforthedeterminationofsafe
waterstoragelevels Althoughdamsafetyincidentswerereportedthisyear because
ofourprogram theseincidentsresultedinreducedconsequenceswithnolossoflife
orsignificantpropertydamage Thisisattributedtotheincreasedawarenessand
responsibilityofthedamownersfortheirdams includingemergencypreparedness
planning andtotheenforcementoftheregulations policies andproceduresbyour
office Emergencypreparednessforincidentsatdamsthatjeopardizethepublic
safety includingthefailureofdams hasbecomeanintegralpartofdamsafety
programsacrossthenation Coloradohasbeenactivelyinvolvedinthisareasince
1981 Approximately111newandupdatedemergencypreparednessplanswere
reviewedduringthefiscalyear

DuringFY0102 theStateEngineer sOfficeapprovedplansforthreenewdamsand
thirtyoneplansforalteration modification orenlargement Twelveseparate
hydrologystudieswerealsoapprovedfordeterminationoftheinflowdesignfloodfor
spillwaydesign Theestimatedcostofconstructionforthesubmittedplanswasover
49million

Thestatutesspecifythatasafetyinspectionforthedeterminationofthesafewater
storagelevelmustincludethereviewofpreviousinspectionreportsanddrawings
siteinspectionofthedam spillways outletfacilities seepagecontroland
measurementsystem andpermanentmonumentormonitoringinstallations During
FY0102 atotalof639safetyinspectionsand128constructioninspectionswere
conductedforatotalof767inspections Inaddition 158followupinspectionswere
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performed Attheconclusionofthereportingperiod therewere193damsrestricted
fromfullstorageduetovariousstructuraldeficienciessuchassignificantleakage
crackingandslidingofembankments andinadequatespillways Totalstorage
restrictedwas130086acrefeet Therestrictionsprovideriskreductionforthepublic
andenvironmentuntiltheproblemsarecorrected

TheDamSafetyBranchcontinuestouseriskbasedtoolstohelpevaluateand
prioritizethejurisdictionaldamsinColoradoinordertomoreefficientlyand
effectivelyuseprogramresources

EmergencyIncidents
Asistypical anumberofdamsexperiencedseriousproblemsduringtheperiod
including

1 TarryallDam aClass1structure experiencedcrackingoftheconcretedamin
therightgravitysection Areviewofstabilityanalysesundernormaland
floodloadingconditionsledtoareservoirrestrictionandordertorepairthe
dam

2 FruitaDamNo 1 aClass2structure experiencedaslideonthedownstream
slopeofthedam Engineeringevaluationswereperformedandtemporaryrepairs
havebeencompleted

3 MarianoDam aClass1structure experiencedcrackingonthedownstreamslope
nearthedamcrest Engineeringevaluationshaverecentlybeencompleted

4 ClearLakeDam aClass1structure experiencedasinkholeontheupstream
slopeoftheembankment ThesinkholewasdiscoveredduringaFederalEnergy
RegulatoryCommission FERC inspection Engineeringevaluationsare
currentlyunderway

5 MayRanchDam anonjurisdictionaldam experiencedseriousseepagealong
thedownstreamgroin Investigationsrevealedinternalerosionandpipingof
embankmentmaterials Thereservoirwasdrawndowntoasafelevelandrepairs
areunderway

Althoughdamsafetyincidentswerereportedthisyear becauseofourprogram these
incidentsresultedinreducedconsequenceswithnolossoflifeorsignificantproperty
damage Thisisattributedtotheincreasedawarenessandresponsibilityofthedam
ownersfortheirdams includingemergencypreparednessplanning andtothe
enforcementoftheregulations policies andproceduresbyouroffice

ASCEReportCardonDamSafety

Recently theAmericanSocietyofCivilEngineers ASCE spearheadedaneffortto
evaluateor grade theconditionofthenationsaginginfrastructure Thishas
includedbuildings highways bridges anddams amongotherinfrastructurefeatures
InColorado thisefforthasbeenguidedundertheColoradoSectionofASCE
GovernmentandPublicAffairsCommittee GPAC WithintheGPAC aDam

5



SafetyAdvisoryBoardwasformedinthespringof2002toevaluateColorado s
dams Thisadvisoryboardconsistedofmembersfromfederalagencies US Bureau
ofReclamationandArmyCorpsofEngineers stateagencies DivisionofWater
ResourcesandColoradoWaterConservationBoard andrepresentationfromprivate
industry ThefollowinggeneralcriteriaforgradingwasestablishedbytheGPACforall
infrastructurecategories

1 conditionandperformanceindices
2 needvs capacity and
3 fundingvs need

ConclusionsandRecommendations Preliminaryconclusionsofthestudyinclude

1 Atthetimeofthestudy therewere192damsinallhazardcategories and32high
hazarddams ontheColoradoDivisionofWaterResources restrictedlist of
damsthatarenotallowedtooperateatfullreservoirstoragecapacity Seventeen
ofColoradoshighhazarddamswereconsideredunsatisfactory meaningthatthe
damsafetyinspectionsindicateddefinitesignsofhydrologicinadequacyor
structuraldistressthatcouldleadtofailureofthesedamsiftheyareoperatedat
fullstoragecapacity Anadditional92highhazarddamswerecategorizedas
conditionallysatisfactory meaningthatthesafetyinspectionsrevealedsymptoms
ofstructuraldistresssuchasexcessiveseepage evidenceofmajordisplacements
etc thatcouldleadtofailureofthedamifconditionsworsen

2 TheColoradoDivisionofWaterResources DamSafetyProgramisrecognized
asoneofthebeststatedamsafetyprogramsinthenation Thestatehasbeenable
toacquireandmaintainasolidgroupofexperiencedprofessionals andhas
adequatestatutes regulations policies andprocedurestoimplementandcarry
outtheprogram However thereremainsanumberofareaswhereimprovements
areneeded includingtheeventualfillingofkeypersonnelvacancieswithinthe
program equipmentneeds andthestrengtheningofanumberofexistingstatutes

3 ApproximatelyhalfofthedamsontheColoradoDivisionofWaterResources
restrictedlist havebeenonthatlistfortenyearsorlonger Thisisinterpreted

toreflectthelackoffundingtomakerepairsorupgradesneededtoremovethe
restrictions Coloradohasnostategrantprogramsfortheseprojects Loansare
availableforlocalgovernmentandprivateprojectsthroughtheColoradoWater
ConservationBoard buttheseloansareunderutilizedbecausedamownersare
unwillingorunabletotakeon eventheselowinterestdebts Anotherpossible
fundingsourceforbondableentitiesisthroughthebondauthorityoftheColorado
WaterandPowerDevelopmentAuthority Withtheongoing nearly
unprecedenteddrought Coloradoswatersupplyissueshavecomeintosharp
focus Several2002droughtrelatednewsreportsandarticleshavehighlighted
theneedtorepairandrehabilitateexistingdamsandreservoirsthatcannotbe
filledtocapacitybecauseofstructuralflaws

Theadvisoryboardisstillintheprocessofdraftingtheirpreliminaryconclusionsand
recommendationsofthestudy Afinalreportisanticipatedtobereleasedinearly to
mid2003
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FederalDamSafetyCoordination
RoutineinspectionsoffederaldamsbyDamSafetyEngineershavebeencurtailedin
accordancewithalegislativeauditrecommendation TheBranch however will
participateintheevaluationofthesafetyofsomefederaldamsforspecialissuesand
performanceproblemevaluations inaccordancewiththeprocedureforobtaining
approvaltoparticipateintheseinspections Lessthanabout80hourswerespentthis
fiscalyearparticipatinginthesesafetyinspectionsatacostoflessthan 3600

MemorandumsofUnderstanding MOU havebeenexecutedwiththeUS Bureauof
Reclamation theUS BureauofLandManagement andtheAirForceAcademy AFA
relatingtodamsafetyactivitiesinColorado Theyprovidefortheexchangeofsafety
relatedinformationofdamsundereachagencysjurisdiction AMOUisalsobeing
updatedwiththeUS ForestService RockyMountainRegion toprovidecoordination
ofmutualresponsibilitiesfordamsafetyandtheirTravelManagementPlanforthe
NationalForests Thisisnecessarytoprovideaccesstoprivatedamslocatedwithinthe
forests MOUsarebeingpursuedwiththeotherfederalagenciessuchastheUS Army
CorpsofEngineersandtheFederalEnergyRegulatoryCommissiontoassurethatthe
damsundertheirjurisdictionarebeingmaintainedinasafeconditionandtocoordinate
activitiesandexchangeofinformationanddata

TheBranchmakessafetyinspectionsofdamsthatarealsoregulatedbytheFederal
EnergyRegulatoryCommission FERC Inaccordancewithanagreementwiththem
theynotifytheDamSafetyBranchoftheirschedulesandinvitetheBranchtoparticipate
intheirinspections TheyalsofurnishcopiesoftheirreportsforBranchrecords The
FERCisnotifiedofanysafetyproblemsthathavebeenidentifiedbasedonsafety
inspections whenrequestedbythem TheBranchhascurtailedparticipationinFERC
regulateddamsinaccordancewiththeaudit butinaccordancewiththeproceduresfor
approval spentabout12hoursoninspectionstoevaluatespecificperformanceor
maintenanceissues atacostoflessthanabout 540

ExtremePrecipitationStudy

TheStateEngineerandtheColoradoWaterConservationBoard CWCB continuedthe
processtostudyextremeprecipitationinthemountainousareasofColorado Avolunteer
committeeofmeteorologists hydrologists engineers federalandstateagencies and
privateentitiesassistedinthepreparationofthetechnicalportionsoftherequestfor
proposal TheDepartmentofAtmosphericScienceatCSUwasselectedtodevelopa
newmethodofestimatingextremeprecipitationandtodevelopconceptsofhowextreme
precipitationvarieswithelevationinColorado

AtechnicalreviewgroupisassistingtheDamSafetyBranchinreviewingtheprogressof
theresearch ThedraftfinalreportwassubmittedonJuly29 2002 Thetechnicalreview
groupwillbemeetinginearly2003todiscusstheconclusionsandrecommendationsof
thereport

InteragencyPersonnelAgreement
TheDamSafetyBranchChieffor20years Mr AlanPearson retiredinMay2002
However duetothecurrentfundingstatusandbudgetarylimitations ithasnotbeen
possibletofillthiscriticalleadershipposition Therefore otherfundingoptionswere
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exploredtofillthispositiononatemporarybasis Throughsomeuniqueresourcesand
abilities Wewereabletoinvestigate request andobtainapprovalforan
IntergovernmentalPersonnelAct IPA agreementwiththeDepartmentoftheInterior
BureauofReclamation foranindividualtoprovidetechnicalleadershipnecessaryto
serveastheBranchChief TheIPAagreementisvalidforuptotwoyears atthestates
discretion andtheBureauofReclamationwillfund100percentoftheemployee ssalary
andbenefits TheBureauofReclamationemployeewillprovideknowledgeofthe
BureauofReclamation seffortstoimplementriskbaseddamsafetydecisionmaking
processesasattemptsaremadetoimplementsuchprocessesintheDamSafetyProgram

Ahighlyqualifiedindividual Mr DouglasBoyer wasselectedinmidOctober2002
andbeganservingasBranchChiefonNovember3 2002 Mr Boyerhasover17
yearsofexperienceintheinvestigation evaluation analysis design andconstruction
ofembankmentandconcretedams Hehasanundergraduatedegreeingeologyanda
graduatedegreeincivilengineering Hehasbeentheprincipalinvestigatorandor
designerforanumberofembankmentandconcretedams includingthe275foot
highRidgesBasinDam currentlyunderconstructioninColorado Mr Boyerhas
authoredorcoauthoredmorethan15technicalpapersandhasbeenaninvited
speakeratuniversityclasses damsafetytrainingcourses andinternationalseminars

NationalDamSafetyProgramAssistanceGrants
TheWaterResourcesDevelopmentActof1996establishedtheNationalDamSafety
Program NDSP undertheDirectoroftheFederalEmergencyManagementAgency
FEMA asthecoordinatoroftheProgram Aprimarygoaloftheprogramisto

encouragetheestablishmentandmaintenanceofeffectiveStatedamsafetyprograms
andtoprovidefinancialassistanceincentivestoStatesthataremovingtowards
improvedsafetyofnonfederaldams Coloradoappliedforandreceivedgrantsfor
federalfiscalyears1998through2002 Thegrantsaretoprovidethedamsafety
engineeringstaffadvancedtrainingindamsafetyengineeringsubjects andtoacquire
computerhardwareandsoftwarefortheanalysisofdamperformance Manyother
generalbenefitshaveaccruedtoDWRthroughthepurchaseofcomputerequipment
safetysupplies andmiscellaneoussupport

Inthefifthyearofourassistancegrants wecontinuedthetrainingofourdamsafety
staff andupgradingourcomputercapabilitiestoenabletheuseofcomprehensive
softwareprograms Thisisinaccordancewithatrainingplanthatwasdevelopedby
surveyingthestaffontheirneedsfortraininginrelationtoourgoals andscheduling
theirattendanceatappropriatetrainingevents Thegeneraldamsafetytraining
acquiredatASDSOConferencesisconsideredtobeanimportantareaforallofour
stafftotakepartinandlearnaboutthestateoftheartofdamsafety Followingisa
listofthetrainingmeetingsthatwereattendedduringtheperiod

1 ASDSOAnnualConference DamSafety2001 SaltLakeCity attendedbyfour
damsafetyengineersandonedesignreviewengineer

2 ASDSORegionalTechnicalSeminar EarthquakeEngineeringforSmallDams
attendedbyonedamsafetyengineer
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3 ASDSOTechnicalSeminar PlantandAnimalPenetrationsofEmbankment
Dams SaltLakeCity attendedbyonedamsafetyengineerandonedesign
reviewengineer

4 FederalEmergencyManagementAgency RespondingtoDamSafety
Emergencies Emmitsburg MD attendedbytheDeputyStateEngineer

5 HECRASHydrologymodelingseminarbyDr ArthurMiller PennState
University Denver attendedbyattendedbysevendamsafetyengineersandone
designreviewengineer

6 US SocietyonDamsAnnualMeeting TheFutureofDamsandTheir
Reservoirs Denver attendedbyonedamsafetyengineerandonedesignreview
engineer

7 FederalEmergencyManagementAgency HECHMSsoftwaretraining
Emmitsburg MD attendedbyonedamsafetyengineer

8 Slopestabilityandseepagesoftwaretraining GEOSLOPEInternational
Calgary Alberta Canada attendedbyonedesignreviewengineer and

9 EmbankmentdampresentationbyDr RalphPeck Denver attendedbyonedam
safetyengineer

IntegrationofRiskAssessment
Coloradohasreliedonaninspectionstandardsbasedprogramforover20yearsto
assurethesafetyofdamsinthestate Whileinspectionactivitiesarenecessaryand
provideabasisfordaminventories evaluationofhazardclassifications andsite
conditionsatdams toomanyseriousincidentsandevenfailuresofdamsinColorado
arestilloccurring AfterattendinganASDSOworkshopin1999onriskassessment
damsafetyengineersdecidedtoexplorewaystoincluderiskassessmentintheDam
SafetyProgramasatoolforidentifyingpotentialfailuremodesatexistingdamandto
focusresourcesatthedamshavingthegreatestriskoffailureandsignificant
consequences

ApilotprojectwasimplementedtotrainstaffandevaluateFailureModesand
ConsequenceEvaluations FMCE Simultaneously anevaluationbeganoftheU S
BureauofReclamationsRiskBasedProfilingSystem RBPS Itisanindexing
methodforrankingdamsinaccordancewithweightedfailuremodesand
consequences RBPScouldbeusedtocreatealistofdamstodoamoredetailed
FMCE

Asubsetofriskanalysis FMCE issimplifiedbyqualitatively ratherthan
quantitatively estimatingthelikelihoodofadverseconsequencesfromloadsondams
static hydrologic andseismic Itincludesacomprehensivereviewofthe

engineeringdata operation performancehistory andrecordofdesignconstruction
aswellasinformationrelatedtotheconsequencesoffailureandplannedemergency
procedures byateamofexpertsindamsafety Theteamsusean expertelicitation
processtodevelopanunderstandingofthemostsignificantfailuremodes
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consequences andanyriskreductionsthatcanbeimplementedwithrespecttoadam
Onesessionwasconductedin2000andfourhavebeenconductedforthisfiscalyear
The2000and2001sessionshaveproventobeverysuccessfulandtheprocessshows
promiseforfurtherimplementationintheprogram

AreviewoftheRBPSwasperformedonanumberofdamstoevaluatetheeffectiveness
oftheprocedure Infact severalofthedamsafetyengineershaverankedmanyofthe
damsintheirgeographicareausingthistool TheRBPSresultsprovidearelative
rankingofdamsthatshouldreceivemoreattention andinsomecases lessattention in
theprogram

TheDamSafetyBranchcontinuedtheireffortsinusingriskbasedtoolstohelpevaluate
andrankthejurisdictionaldamsinColoradoinordertomoreefficientlyandeffectively
useprogramresources OnetoolthathasshownpromiseistheRiskBasedProfiling
System RBPS asdevelopedbytheBureauofReclamation TheBureauofReclamation
hasbeenusingthistoolforanumberofyearsforsimilarpurposeswithmuchsuccess
Basedonunderstandingofthesystemandinitialreviews anagreementwasexecuted
withtheBureauofReclamationforadaptingthissystemforthestate An
IntergovernmentalAgreementwiththeBureauofReclamationwasissuedtorevisetheir
RBPSbasedonprogramneeds ItistheBranchsgoalthat bytheendofthenextfiscal
year amodifiedRBPSisinplacethatisfullyfunctionalandeffectiveatfocusing
resourceswheretheyaremostneeded
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ModelingBranch

TheModelingBranchexiststoprovidetechnicalexpertisetotheDWRandother
agenciesthroughreview development analysisandexecutionofcomplexhydrologic
computermodels Thebranchconsistsofthreeandonehalfhighlyskilledengineers
thatindependentlyorasateamconductinvestigationandanalysisofcomputer
modelsdesignedtosimulatesurfaceandgroundwatersystems Theinvestigations
andanalysisareconductedtoforecaststreamflow determinestreamdepletionsdueto
pumpinggroundwater determinediversionrequirements transmissionlosses
evaporationlosses determinehistoricconsumptiveuse andgeneralcharacteristicsof
streamregime Thestaffprovidesexpertadvicetootheragencies providesexpert
testimonyinwatercourt andrecommendsplansforwateruseanddevelopment
withinColoradothroughtheuseofcomputermodeling

TheModelingBranchengineersincludeBrianAhrens RayBennett DaleStrawand
JanaRiedesel Janaactuallysplitsherworktime50 fortheModelingBranchand
50 fortheHydrographicBranch

RioGrandeDecisionSupportSystem
In2002 theRioGrandeDecisionSupportSystem RGDSS enteredintothefinal
developmentphase FutureactivitiesareexpectedtooccurwithintheModeling
Branchastheprojectmovesintothemaintenancephase Majoraccomplishmentsin
2002bytheModelingBranchincoordinationwiththeCWCBandRGDSS
consultantsincludedGroundWaterModeldevelopmentandSurfaceWaterModel
development

RGDSSGroundWaterModelDevelopment

GroundwatermodelscontinuedtobedevelopedforincorporationintotheRGDSS
andincludeasteadystate anaveragemonthly andamonthly historic model All
threemodelsareenhancedversionsofthemodelusedintheAWDItrialin1990
Themodelsincludefivegeologiclayersandeverymajorwaterbudgetcomponentin
thevalleyincludingrecharge boundaryinflows pumping stream groundwater
interactions flowingwells evapotranspirationbynativespeciesandsubirrigationby
irrigatedmeadowlands Newprogrammingrequiredtosimulateflowingwells
evapotranspirationbynativespeciesandsubirrigationbyirrigatedmeadowlandswere
adoptedbytheUSGSasaModflow2000enhancement USGSOpenFileReport00
466 AdditionalcoordinationwiththeUSGSisanticipatedfor2003thatwillallow
themtoadoptStateenhancementstoModflowsStreamPackage

TheModelingBranchworkedhandinhandwiththeRGDSSgroundwaterconsultant
tocompletedevelopmentandcalibrationoftheRGDSSgroundwatermodels
Documentationandrefinementsareexpectedtocontinueinto2003aspartofthe
systemsmaintenance

Also theModelingBranchwillbegindevelopmentoftechnicaltoolsrequiredto
evaluaterulesfornewwelldevelopmentinDivision3 Itisanticipatedthatthese
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enhancedmodelsandtechnicaltoolsoftheSanLuisValleygroundwatersystemwill
beusedinthepromulgationofRulesandRegulationsfornewwellsintheValley
currentlyscheduledtobeinplaceonJuly1 2003

RGDSSSurfaceWaterModelDevelopment

ThePhase3RGDSSSurfaceWatermodelreacheda95 completionlevelin2002
Refinementstothegroundwaterreturncomponentareexpectedtocontinuein2003
afterthegroundwatermodeldevelopmentiscompleted

TheRGDSSsurfacewatermodelisacomprehensivewatersupplymodelthat
simulateseverywateruseandwaterrightinthebasinfrom1950tothepresent
MajorenhancementstotheStatessurfacewatermodel StateMod thatwere
performedbytheModelingBranchincludetheabilitytosimulatetheRioGrande
Compact operateonadailybasis includegroundwateruseandsimulatethevariable
efficiencyofwateruse

SouthPlatteDecisionSupportSystem

In2002 theSouthPlatteDecisionSupportSystem SPDSS movedfromafeasibility
studyintoimplementation TheModelingBranchworkedwiththeCWCBtoselect
expertsintheareasofSurfaceWater GroundWater ConsumptiveUse Geographic
InformationSystems andSystemsEngineering databaseandsoftware Contracts
werenegotiatedwitheachexpertthatwillallowtheSPDSSdevelopmenttobegin
withadatacollectionphasein2003 Modelingbranchpersonnelareexpectto
providetechnicalreviewofallSPDSSdeliverablesandwillbeintimatelyinvolvedin
thesurfacewater groundwater andconsumptiveusemodelingportionsofthis
criticalsixyear 11milliondollarproject

KansasvColoradoLitigationSupport

During2002 finalpreparationswerecompletedforthefinaltrialsegmentbeforethe
SpecialMastertodetermineCompactcompliancefor19971999 Also final
preparationsweremadetodeterminetheabilityofColoradotocomplywiththe
ArkansasRiverCompactinthefutureusingthe AmendedRulesandRegulations
GoverningtheDiversionandUseofTributaryGroundWaterintheArkansasRiver
Basin AmendedUseRules whichwereimplementedin1996 Twelveweeksof
trialwereconductedinPasadena CAduringthemonthsofJune July August
September andDecemberof2002andJanuaryof2003

Thetasksaccomplishedin2002insupportofthislitigationandrelatedactivitiesin
Division2bytheModelingBranchcangenerallybeclassifiedintothefollowing
areas

ReviewingandevaluatingKansasexpertreportsandtheirdepositiontestimony
concerningproposalsformodificationstotheHydrologicInstitutionalModel HI
Model andtheirevaluationofColoradosabilitytocomplywiththeArkansas
RiverCompactinthefuture
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Monitoringandcoordinatingthedesignandmodificationoftwoversionsofthe
HIModeltobeusedinColoradosrebuttalcasefortheyears19971999

PerformingthedesignandmodificationofbothversionsoftheHIModelforuse
inananalysisofprospectivecompactcompliancefor45yearsintothefuture

Performinganddocumentingananalysisofprospectivecompactcompliancefora
periodof45yearsofreplacementplanoperationsgovernedbythe AmendedUse
Rules intheArkansasRiverBasin

Preparinganexpertreportentitled Colorado sResponsetoKansasAnalysisof
ColoradoCompliancewiththeArkansasRiverCompact19971999and
ProspectiveCompactCompliance

Editingandmonitoringcompletionofall16expertreportspreparedbyColorado
forthistrialsegment

Providinginformationindepositionsandin5daysoftestimonybeforethe
SpecialMasterconcerningColorado seffortstocomplywiththeArkansasRiver
Compactduring19971999anditsabilitytocomplywiththeCompactinthe
future

Providingengineeringsupportaspartofthelitigationteamduringtheconductof
thetrial

UsingtheHIModeltodetermineoperationalparameterstobeusedintheRules
GoverningtheArkansasRiverWaterBankPilotProgramandproviding
testimonyintherulemakinghearingconductedbytheStateEngineer

ThefinalreportbytheSpecialMastertotheUS SupremeCourtisexpectedtobe
completedandsubmittedin2003

SouthMetroWaterSupplyStudy
Thisstudyisintendedtoprovidewatersupplystrategiestomeetnear andlongterm
waterneedsforDouglasCountyWaterResourceAuthorityparticipantsthatwould
delayandminimizetheneedtoimportwaterfromtheColoradoRiverBasin The
DouglasCountyWaterResourceAuthority theColoradoRiverWaterConservation
District andtheDenverWaterBoardcooperativelydevelopedthescopeofworkfor
thestudy

TheStudyBoarddecidedtousetheMODFLOWgroundwatermodeloftheDenver
BasinaquifersdevelopedbyDewayneSchroederandBrianAhrensfortheSB9674
studyasastartingpointforoneofthecomponentsofthisstudy Hydrosphere
ResourceConsultantsfromSocorro NewMexicowereselectedtoperformaseriesof
investigationsandmodificationstotheSB9674DenverBasingroundwatermodelto
transformthemodelfromastreamdepletionimpactassessmentmodeltoaregional
planningmodel

IthasbeenrewardingtoseetheSB9674DenverBasingroundwatermodel
recognized anddefendedbyothers asthemostcompleterepresentationofthe
DenverBasingroundwatersystemdevelopedtodate Inaddition ithasbeen
recognizedasthemostcompleteintegrationofexistinghydrogeologicdataand
informationoftheDenverBasinaquifers
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TamarackRechargeProject
TheTamarackRechargeProject Project islocatedontheColoradoDivisionof
Wildlife CDOW TamarackRanchStateWildlifeArea SWA CurrentProject
facilitiesinclude10pumpingwellslocatedalongtheSouthPlatteRiverandthree
rechargepondslocatedontheSandHillsseveralthousandfeetsouthoftheriver The
ProjectattheendofPhase1couldhave17wellsand11rechargeponds The
primaryfunctionoftheProjectistopumpwellsneartheriverinthewinterorwhen
thereiswaterlegallyavailableandthendischargethepumpedwatertotherecharge
ponds Therechargewaterwouldthenpercolateintoandbecomepartofthe
groundwatersystemslowlytravelingbacktotheriverprovidingaccretionsinthe
summerandlatefallwhenadditionalflowsareneeded

TheColoradoDivisionofWildlife NorthernColoradoWaterConservancyDistrict
NCWCD andColoradoStateUniversity CSU areworkingtogethertocreatea

groundwatermodelfortheProject Theprimaryobjectivesofthemodelingeffortare
toevaluateoperationalscenariostodetermine

anyonsiteeffectsoftheProjectoperationontheSWA

anyadverseeffectsandnecessaryprotectivemeasurestofeaturestraversingthe
SWA

thetiming amount andlocationofreturnflowsandwateraccountingprocedures

theoverallefficiencyoftheProjectoperation

properadministrationoftheProjectthroughagroundwatermodelthatwill
supportwaterrightapplicationsinwatercourt

riveraccretionsfordifferentrechargeoperationalscenarios

theColoradocomponentofthePlatteRiverCooperativeAgreement

AsdirectedbyGregWalcher directoroftheDepartmentofNaturalResources Brian
AhrensandRayBennettwereassignedtotheTamarackModelingTeamandhave
providedtechnicalinputandguidancetotheprimarymodeldevelopers

DenverBasinRules
Aninvestigationiscurrentlyunderwayfora ProposalforRevisionoftheDenver
BasinRules Thecurrentrulesweredevelopedandinstitutedinthemid1980swith
nofurtherrevisionstodate Overthisperiodoftime ourknowledgeofthegeology
andphysicalcharacteristicsofthebasinhasgreatlyincreasedashastechnology
whichtodayenablesustoproducebettercontourmapsandbuildlargerrefined
groundwatermodels

Whilethegeologyofthebasinhasnotchanged ourunderstandingofthephysical
elementsofthebasinsuchasspecificyieldhasincreased Recentinvestigations
provideevidencethatthespecificyieldvaluesinthecurrentrulesaretoohighand
thattheyvaryacrossthebasinfromthewesttotheeast Thisnewevidencecould
significantlymovethenontributarylinederivedthroughapplicationoftheSB5
groundwatermodels Whileitisnotclearatthispointwhetherorhowthenon
tributarylinecouldbemoved theModelingBranchisevaluatingtheseandother
concerns
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GeotechnicalServicesBranch

TheGeotechnicalServicesBranchprovidesexpertiseinthedisciplinesofgeology
hydrogeology engineeringgeology geophysics wellconstructionandsatellite
assistedsurveying TheBranchincludesthreeprofessionalgeologists one
professionalengineerandonewelldrillinginspector Thebranchprimarilyresponds
torequestsbyinternalorexternalcustomersassistingingeneralinvestigations
groundwaterlitigation groundwaterdatacollectionandreportingandtechnical
assistancetotheBoardofExaminersandGroundwaterCommission Thefollowing
isasummaryofworkdonebytheGeotechnicalServicesBranchin2002

BytheNumbers

Thefollowingisastatisticalsummaryofthebranchactivities
Wellconstructionvariancerequestsreviewed 230
Geophysicallogsevaluated 250
Geophysical logwaiversreviewed 120
MinedLandReclamationplansreviewed 12
OilandGasinjectionwellproposalsreviewed 17
Wellpermitevaluationconsultations 700
Waterlevelsmeasured 1200
Reportswritten 11
Phonecontactsandevaluations 650

GeneralInvestigations

TheBranchisinvolvedinavarietyofgeologic geohydrologicandgeotechnical
studiesandprojects Thefollowingprovidesabriefdescriptionofthekeyactivitiesin
2002

DenverBasinDeepCoreHole TheGeotechnicalServicesSectionandGlenn
GrahaminparticularremaininvolvedwiththeMuseumofScienceandNature
concerningthedatadevelopedduringthedrillingofthecoreholeandthetesting
ofthecore WehavebeenworkingwithBobRaynoldsandassistinginhisquest
tomapsandlobesthatextendintothebasin Thiswillhelpourunderstandingof
thesandsparticularlyintheArapahoe
JeffersonCountyMountainGroundWaterStudy GlennGrahamhasworked
withthecountyandtheUSGSonthisproject Thefinalreporthasbeen
submitted However technicalissuesarestillbeingdiscussed Glennisworking
withtheplanning commissionandthecountycommissioners Anydecisionsare
stillprobablyayearaway
CoalBedMethane WorkhasbeendoneincooperationwiththeOilandGas
ConservationCommissionandtheDepartmentofHealthtounderstandthe
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hydrologyofcoalbedmethanedevelopmentandtheimplicationstogroundwater
productionandavailability
StateGroundWaterAtlas GlennGrahamandGeorgeVanSlykehavebeen
workingwiththeColoradoGeologicalSurveyandtheWaterConservationBoard
toreviewastatewidegroundwateratlasthatwillnotonlydescribetheground
waterofthestate butalsolinkthedescriptivematerialtoactualgroundwater
conditionssuchaswaterlevels geologyandaquiferproperties Thepublication
isintendedforthegeneralpublic butwillincludetechnicaldataandhavelinksto
webdata
SouthernHighPlainsStudy ChuckRobertsworkedcloselywiththeSouthern
HighPlainsGroundWaterManagementDistrict theWaterConservationBoard
andMcLaughlinWaterEngineerstomanageanddevelopthegroundwaterstudy
oftheSouthernHighPlainsbasin Thereporthasbeencompleted
StateFair Aphysicalmodelofthehydrologiccycleandseasonalchangewas
preparedforthestatefairexhibit ChuckRobertswasgiventhetaskofdesigning
andconstructingthevalvesystemandtimingofthewaterflowwithinthemodel
Thisprojecttookconsiderabletimeandenergy Chuckistobecommendedfor
hisdedicationandskillinthesuccessofthisproject
MeetingshavebeenheldwiththeconsultantsfortheSouthPlatteDSStoinsure
thatgeologicandhydrogeologicissueswillbeaddressed

GroundWaterCommission

ThebranchcontinuedtoassisttheGroundwaterCommissionthroughthemonitoring
ofgroundwaterlevelsandtechnicalsupporttotheCommissionandstaff Afewor
theactivitiesthatwarranthighlightarepresentedbelow

Monitoringofwaterlevelsinover1500wellscoveringalmost34ofthestateare
doneannuallyandpublishedbytheBranchinaseries10annualreports
GeorgeVanSlykegaveapresentationtotheCommissiononthegeologyofthe
DenverBasin
ChuckRobertsgaveatechnicalpresentationtotheSouthernHighPlainsground
watermanagementdistrict
Theentirestaffprovidedtechnicalsupporttothewellpermittingstaff

DenverBasin

TheBranchstaffaretheresidentexpertsintheDenverBasin Muchinstitutional
knowledgeisatriskoverthenextfewyears ThecurrenteffortsoftheBranchstaff
totransferthatknowledgeareextremelyimportant Afewkeyactivitiesassociated
withtheDenverbasinareprovidedbelow

AcommitteehasbeenformedtoinvestigatepossiblerevisiontotheDenverBasin
Rules GeorgeVanSlykeischairofthecommittee Threemeetingshavebeen
heldtoexplorelegalissues physicalaquifercharacteristicsandtomake
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recommendationsastohowtherulesshouldberevisedandtheproceduresto
accomplishthis
Moneywascontributedtoagraduatestudenttoinvestigatetheageofthewaterin
theaquifers Ifthisprojectissuccessful wemaybeabletofigureoutarecharge
ratefortheaquifers
GlennandGeorgeprovideddetailedinformationexplainingtheresultsofthe
specificyieldtestingandtheimplicationstotheDenverBasin

RepublicanRiver

TheBranchprovidedasignificantlevelofsupporttotheRepublicanRiverlitigation
team Afewofthespecificsaredescribedbelow

ChuckRoberts GeorgeVanSlyke Dass RichBellandMichaelSchaubsspent
considerabletimeenteringdatafrompermitsintoanewdatabase Information
includeddepthtoshale specificcapacitytestingandwaterlevels Thiswasused
toassistourconsultants
Depthtowaterandwaterlevelmapsofthebasinwereprepared
ChuckRobertsspentnumeroushourstravelingacrossthecountryreviewing
documentsfortheRepublicanRiverLitigation

DivisionSupport

Courtactionswerelimitedtoreviewoffindings
GPS ChuckRobertscontinuesastheinhouseGPSexpertansweringquestions
ofthefieldusersandobtainingstateoftheartequipmentandsoftware
Acquisitionofpersonalmappingsoftwareforthedivisionoffices Denveroffice
andallwatercommissionerswasamajorprojectfortheyear Anotheristheon
goingtrainingofpersonnelintheuseofGPS Hehasalsoevaluatedthenew
WASavailabilityforGPS
WellPermittingandSubdivisionReviewAssistance workcontinuesonadaily
basiswiththeseactivities TheGeotechnicalServicesBranchreviewingthework
ofthepermittingsectionalongthemarginsoftheDenverBasin
ChuckRobertsisagainpreparingtoteachtheclassfortheWellTester
Certification TheclasswillbeheldinDivision1thisyearaswegearupfor
implementationoftheSouthPlatteRules
GlennGrahamcontinuestobetheDivisionrepresentativetotheColorado
GroundWaterProtectionCouncil

BoardofExaminers

RulesandRegulations DaveMcElhaneyhasspentmostofhistimeworkingwith
theBoard WehavebeengettingsubstantialhelpfromMichaelSchaubson
enforcementactions
WellCompletionMonitoring Newproceduresforenteringthedatawere
developed Manypeoplehavehelpedtogetcaughtuponenteringdatasincewe
havebeenunabletofillthepositionthatNormHillvacated
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Variances Approximately230requestsforvariancefromthewellconstruction
ruleswereprocessedduringtheyear
DaveMcElhaneyhashelpedwritingproposedlegislationforawellinspection
program

SpecialNote

GeorgeVanSlyke GlennGrahamandChuckRobertsallsubmittedtechnical
paperstotheGeologicalSocietyofAmericaandhadthepapersacceptedfor
presentationattheSocietyAnnualMeetinginDenverinOctober Georgeand
GlennhadtheirpapersincludedinasessionontheDenverBasin Chuckspaper
dealtwiththehydrogeologicassessmentoftheSouthernHighPlains
GlennGrahamandDickWolfpreparedandpresentedtechnicalpapers
concerningCoalBedMethaneproducedwateratseveraltechnicalmeetings
ChuckRobertsplannedandconductedthewelltestingtraining HeidiFrey and
MichaelSchaubsassistedhim
ChuckRobertsdesignedthewatersystemfortheStateFairproject Inaddition
hespentnumeroushoursworkingontheprojectinadditiontohisregularwork
GlennGrahamwasafeaturedspeakerattheFracturedRockHydrology
symposium
GeorgeVanSlykewasinterviewedbypersonnelfromRamsHornEducational
Books associatedwiththeUniversityofConnecticut forinformationtobe
containedinagroundwatertextbook
GlennGrahamandGeorgeVanSlykehavebeenquiteheavilyinvolvedinthe
reviewoftheGroundWaterAtlasbeingpreparedbytheColoradoGeological
Survey
GeorgeVanSlykehasbeeninvolvedwiththeevaluationofgroundwater
resourcesoftheChatfieldEastSubdivisionfortheHomeownersAssociation

GeotechnicalBranch WhereWeAreGoing

Severalchangesareexpectedin2003manyofwhichwillimpactthedivision
TheBranchwillcontinuecooperationwiththeUSGSandCGSinmanyareas
suchastheUSGShydrologicandgeologicmappingofthestate Acontinuation
oftheFrontRangeandDenverBasiniscurrentlyunderway
WehavebeenfortunatetohavetheassistanceofMichaelSchaubsduringportions
of2002andhopetousehisgeologicabilitymorefully
2003mayseetheretirementofbetweenoneandthreeBranchmembers Weare
tryingtogetDaveMcElhaneyandMichaelSchaubsfamiliarwithallaspectsof
Branchactivitysothattheywillbeabletotakeover Withtwotryingtodothe
workoffour somethingsmayneedtobedelayed
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HydrographicandSatelliteMonitoringBranch

Overview
TheHydrographicandSatelliteMonitoringBranchstrivestoprovideaccurate high
quality realtime streamflowdata TheBranchalsodevelopshistoricstream
recordsincoordinationwithotherstateandfederalentitiesandthewateruser
community Keystaffrecordandcheckmeasurements maintainequipmentand
improvethequantityandqualityofdatausedtomanageandadministerwater
throughouttheStateofColorado

TheAnnualTrainingMeetingwasheldinAspen
inlateSeptember Trainingsessionsincludeda
presentationbytheUSGSontheirweb
informationanddatatools noncontactflow
measurement usingtheAquacalcMeterfor
streamflowmeasurements andequipment
trainingfrommanufacturersSutronandDesign
Analysis Safetytrainingthisyearincludeda
cablewaysafetyrefresher ahandsonwater
trainingsafetysession andarecertificationof

WaterSafetyTraining roadwayflagging Also wehadapresentation
andhandsontrainingusingHECRASmodelingsoftwareandfielddatacollected
thispastsummerbytheUSGSandDWRtoextendratingcurvesatselectedsites
OtherdiscussionsincludedprogramcoordinationissueswiththeUSGSandCWCB
hydroprogramhighlightsandissues satellitemonitoringprogramhighlights and
divisionreports

DWRiscooperating
withtheUSGSand
CWCBonnumerous
activitiesthisyear

Wehavebeen
workingin
cooperationwith
theUSGSto
analyzeour
streamgaging
networkinan
efforttoensureour
networksareas
efficientas
possible DWRCWCBUSGSCoordination
Wehavecontinued
toupgradeDWRandUSGSgagingsiteswithmonetaryassistancefromCWCB

19



to floodharden areasthatmayhavelikelybeendamagedandunabletoreport
stageduringafloodevent Partofthisworkalsoincludesextendingratingcurves
at17gagingsites
IncooperationwithCWCB wearedevelopinganALERTsystemtowarnkey
staffintheeventofloworhighflows

DivisionHighlights

Division1
ExtremelowflowsontheSouthPlatteanditstributariesrequirednumerousextra
measurements installationofstageshifttables gagemaintenancetrips andwater
commissionerassistance Historiclowflows attimeslessthan1cfs atBearCreek
atMorrisongagewerebelowourinletpipes Notonlywasthegagenotreporting
butthewaterbeingadministeredinamountsthatweresosmall tenthsofacfs that
theflowcouldnotbephysicallymeasuredwithcurrentmeterstotheaccuracy
needed CWCBmoneywasusedtoconstructaconcretecontrolthatraisedthewater
leveltothegageinlets Thecontrolalsoincorporatedalowflowsectionwitha
sharpcrestedrectangularweirforbetteraccuracy Similarprojectswerealso
completedduring2002toestablish newadministrativegageswithfullweircontrols
atthegageslocatedontheSt VrainCreekatLongmont andtheCacheLaPoudre
RiverattheGreeleywastewaterplant Establishinggageslikethesehasrequired
muchextraeffort howeverthelongtermbenefitismeasuredbythegagesrequiring
muchlessofourtimetomaintainandaremoreaccurateatlowflow

Thetrackingthedeliveryofaugmentationwatercreatedasignificantincreased
workloadindivision1 GASPandCentralrelyonwaterdeliverythatisrequiredto
passnumerousheadgates Manyoftheseditcheswerecalledoutanddryforthefirst
time andthoseditchesinprioritywereoftennotreceivingtheirfullwaterright The
administration ofwaterwasbasedontheamountofwaterintheriver ratherthanthe
amountstheditchestookthroughtheirmeasurementflumes Thereforemanymore
measurementswererequiredjustpasttheheadgate

SpecialeffortsweremadethisyeartotrackaugmentationwaterrelativetotheSouth
PlatteRivercompact Hydrographiccontributionsincludedtwonewsatellite
installations extrameasurements andthetrainingofanewdeputywater
commissionerhydrographer RussellStroud toworkintheJulesburgarea Mr
Stroudperformsawiderangeofhydrographicworkanddeservesspecialrecognition
forhiswork

Division1alsorespondedtoanaddedlevelofactivitybyworkingwithUSGSto
jointlyapplyforCWCBfloodmonitoringgranttoreestablishaUSGSsatellitegage
ontheSouthPlatteatFortLupton TheCWCBfundswereusedfortheinstallation
ofashelterandinstrumentation GregONeil USGS andBobCooper DWR were
abletoattractMetroWastewaterasacooperatortofundthegageoperation Similar
collaborationbetweenDWR USGS CWCBandwateruserswassuccessfulin
establishinganewUSGSgageontheSouthPlatteatFortMorgan
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Inaddition division1hydrographicoperationswereaffectedbyaddedconcerns
relatedtothewildfireburnareas DenverWaterinitiatedsignificantwater
managementactivitiesforstormrunoffandinflowmitigation Themostnotable
eventwasthetransferofwaterintoCheesemanLake Manyextrameasurementsand
visitstogagingstationswererequiredtokeepgagescalibratedthrougharangeof
abnormallyhighflows

Division2
TheDivision2HydrographicProgramwasconductedin2002undertheoverall
programleadershipofAssistantDivisionEngineer BillTyner PEII supportedby
LeadHydrographer ThomasLey PEI HydrographicEngineer LouSchultz EIT
andHydrographicTechnicians AnthonyGutierrezandAdamAdame BillTyner
alsohadspecifichydrographicprogramoversightresponsibilitiesforhydrographic
recordpreparationinDivision5duringthewateryear

Division2hydrographershaveassignedgagingstationsareasforwhichtheyhave
responsibilityforstationoperationandmaintenance aswellasthecomplete
developmentandcomputationofstreamflowrecordsforspecifichistoricrecord
andorcompactgagingstations LouSchultzisresponsibleforgagingstationsinWD
11andprovidessupportinWDs12and13 TonyGutierrezandTomLeyare
responsibleforgagesinWDs12 13 10 14 15 16 79 18and19 AdamAdameis
responsibleforWDs17and67 Additionally hydrographersrespondtorequestsof
watercommissionersforwatermeasurementassistanceintheirrespectivedistricts

Division2hydrographicstaffcompleted46streamflowrecordsforWY2002for
publicationintheDWRAnnualStreamflowreport Sevenofthesestreamflow
recordsarealsopublishedbytheUSGeologicalSurveyintheirAnnualWater
ResourcesforColoradoDataReport

Duringthewateryear Division2hydrographerscompletedthefollowingstream
gageimprovementprojects

FloodHardening

Completedinstallationoffloodhardeningequipmentandfacilitiesatthreegages
ArkansasRiverbelowCatlinDam floodblockandneworificelineso
PurgatoireRiveratTrinidad completerebuildofgageandinstallationofo
newshelteronhighergroundandsatellitemonitoringequipment
CucharasRiveratHarrisonBridgebelowLaVeta installationofnewo
shelteronhigherground

InitiatedinstallationoffloodhardeningfacilitiesatArkansasRivernear
Wellsville floodblockandneworificelines
AssistedUSGSstaffwithcrosssectionsurveysatsixgagesforpurposesofrating
extensionsforfloodflows

StreamGageRefurbishment

InstallationofnewshelteratNinemileCanal
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InstallationofnewshelterandsatellitemonitoringequipmentatCrookedArroyo
nearSwinkgage
InstallationofnewshelterandsatellitemonitoringequipmentatArkansasRiver
nearCarltongage
CompleterebuildofSouthArkansasRiveratMouthatSalidagagewithnew
shelterandwell
InstallnewgageatBrettGrayReservoiroutletflumeandconnecttoDCPatBrett
GrayReservoiratSmithRanch
InstallSDIRadioBridgesandSDIshaftencodersatNinemileCanal linkedto
PurgatoireRiveratNinemileDamDCP andCucharasRiverbelowCucharas
Reservoir linkedtoCucharasReservoirDCP therebyeliminatingtwo8004
DCPs

HighDataRateSatelliteTransmissions

20gagingstationsinDivision2wereupgradedwithhighdatarateGOESradio
transmitters 300baudrate hourlytransmissions Thesegagesarenowupdated
hourlyontheDWRrealtimestreamflowwebsite
UpgradesinseveralcasesalsorequiredinstallationofSDIshaftencodersand
upgradedgroundingequipment

OtheractivitiesconductedbyDiv 2hydrographicstaffincludetheinspectionoftwo
cablewaysinDivision2andoneinDivision5aspartoftheDWRHydrographic
ProgramCablewaySafetyandInspectionProgram

The2002droughtrequiredconsiderableadditionalworkoftheDiv 2hydrographic
staff

Duetoextremelowflowstherewasaneedtodevelopandorreworkthe
ratingtablesforseveralgagingstations Ratingswereeitherextendeddown
orreworkedforatleast10gagingstations Inmostcases several
unscheduledlowflowmeasurementsweremadetoassisttheratingextension
ordevelopmentofanewrating
Severaladditionalor special measurementsweremadeonstreamsorditches
attherequestofwatercommissionersandotherwateradministrationstaff
Therewereahighernumberofsuchmeasurementsthanusual
Somestreamgagesrequiredrehabilitationjusttomaintaincontactwiththe
streamandtobeabletoaccuratelymeasurelowflowstage Asanexample
theArkansasRiverabovePueblogageexperiencedthelowestflowsinits
historywhenthegatesatPuebloReservoirwereclosedinAugust2002 At
flowsbelowabout80cfsthewellbecomesisolated Div2hydrographers
installedanewlowflowprimaryreferencegageandanaccububblefor
accuratemeasurementoftheselowflowgageheights Thedatumofthegage
wasdecreasedandanewratingdevelopedbasedonseverallowflow
measurementsintherangefrom15to80cfs

Division2hydrographicstaffexpendedconsiderableeffortin2002tocoordinate
streamandreservoirgagingactivitieswiththeUSGSPuebloSubdistrictoffice the
USBureauofReclamation andtheUSArmyCorpsofEngineers
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HydrographyinSupportofWaterAdministration

Theseveredroughtconditionsin2002createdsituationswithintheArkansasRiver
Basinthathadnotpreviouslybeenexperiencedandinparticulartheareasof
substantialpopulationgrowth includingColoradoSpringsandPueblo foundthat
theirnormallyreliablewatersuppliesweretenuous Thissituationcreatedmany
uniquechallengesforDivisionofWaterResourcesHydrographers Water
CommissionersandReservoirOperationsStaff butalsoforgedsomeverygood
workingrelationshipswithaffectedwaterusersintheprocessofmaximizingthe
dwindlingwaterresourcesfocusinvolvingarelativelysmallamountofwaterthat
requiredaninordinateamountofadministrativeandmeasurementactivity

DivisionofWaterResourcesstaff includingCharlieDiDomenico MoniqueMorey
TonyGutierrez andTomLeyworkedcarefullywithalloftheentitiesinvolvedtotry
tomaximizethelimitedwatersupplybyidentifyingthedailyminimumneedsofeach
ofthepowerplantsandthefishhatchery reviewingchangestoinflowconditionsand
reservoirreleaserequirements makingstreammeasurementsmorefrequentlyandat
locationsnotnormallygaged andcallingforthereservoiroutletgatestobeset
appropriately ThroughthisextraeffortCityofPuebloscriticalneedsweremet
whilecausingnomajordisruptionstoeitherofthepowerplantsandmaintaininga
reasonableflowthroughthefishhatcherytosupportoperations

AlanWardfromthePuebloBoardofWaterWorks MarkEvenwithAquila
Corporation JimMcKissickandDaveHarriswiththePuebloHatcheryandSteve
WilliamsandRoyVaughnwiththeUS BureauofReclamationoperationsstaffat
PuebloReservoirwerealsoinstrumentalincommunicatingeffectivelytofacilitatethe
coordinationnecessarytoconservethelimitedwatersupply

Division3

RampFlumeInstallation

TheDivision3HydrographicBranch
installedtwonewcontrolstructuresatgaging
stationsthisyear Thesecontrolstructures
werearelativelynewtypeofstructurecalled
arampflume Therampflumeswere
designedandinstalledbyR MConstruction

ServicesofMontrose Coloradowith
assistancefromtheDivision3hydrographic
staff TheflumeswereplacedattheKerber
CreeknearVillaGrovegageandtheNorth
ClearCreekbelowContinentalReservoir
gage

Photo1RampFlume
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Therampflumeissupposedtobeevenmore
accuratethanaParshallFlume anditishoped
thattheseinstallationswillprovidebetterdata
forthesesites Thisyear thenewflumes
provedthemselvesinallowingusincreased
accuracyfortheverylowflowsexperiencedat
thesesites photos 1 2

Photo2RampFlume

GageConstruction

ThisyeartheHydrographicBranchinDivision3workedontwomajorconstruction
projects Thefirstprojectwasthe
relocationoftheKerberCreeknearVilla
Grovegage Theformerlocationofthis
gagingstationwasinasomewhatpoor
locationhydraulically andhighwater
eventsovertheyearshaddegradedthegage
pool damagedthestation andhadattimes
createdalternatechannelsaroundthegage
Abetterlocationwasfounddownstream
andanewstationandrampflumewerePhoto3KerberCreeknearVillaGrove
installed Thenewgageisanexposed
aggregatebuildingoverafour foot

diameterconcretewell AnewSutronsatellitesystemwasalsoinstalledatthissiteto
providenearrealtimedata photo 3

ThesecondprojectwasthereconstructionofthegagingstationattheRioGrande
nearDelNortesite Thisconstructionwasnecessarybecausethenearlyseventyyear
oldwoodenshelterandwellwerebeginningtorot andtoalsofloodhardenthegage
toprotectitbetterduringfloodevents

Photo4RioGrandenearDelNorte
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SincethissiteisaRioGrandeCompactstation itwasimperativethatthe
constructioncauseaslittlelostdataaspossible Therefore atemporarystationwas
installedacrosstheriverfromtheexistinggagetoprovidethegageheightdataduring
construction Theexistingwoodenshelterandwellwereremoved newinletswere
added andanewexposedaggregatebuildingwithaconcretewellwasinstalled
photos 48

Photo5RioGrandenearDelNorte

Photo6RioGrandenearDelNorte

Photo7RioGrandenearDelNorte

Photo8RioGrandenearDelNorte
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LowFlows

Aswithmostofthestate Division3experiencedunprecedentedlowflowsatalmost
allofitsgagingstationsthisyear Thiswasthedriestyeareverrecordedatvirtually
allofthegagingstationsinthisDivision Mostofthepeakflowsforourgages
occurredinthefalloftheyearorintheveryearlyspring whichisveryunusual
Manyofthestreamsinthedivisionwentdry evensomethathadneverbeenknown
togodrybefore UteCreeknearFortGarlandwasdryforatotalof61daysduring
thesummer andinits79yearhistory ithadonlygonedryforashortperiodinone
otheryear Thisyearwealsohadtodeal
withstationsbecomingisolatedfromthe
streamduetothelowflows
Constructionworkhadtobedoneat
severalsitestoreconnectthestreamflow
toourgage Theattachedphotoisofthe
verylowflowattheRioGrandenear
Lobatosgagingstation photo 9

Photo9RioGrandenearLobatos

NewRatingTables

Oneofthemosttimeconsumingareasthisyearhasbeentheneedtodevelopandor
reworktheratingtablesforourgagingstations Wehavehadatleast13gaging
stationswheretheflowhasfallenbelowthelowestpointonitsrespectiverating
table Whenthishappensthereisnoeasywaytodeterminetheactualflow andour
websiteshowsanerrormessageforthatstation Thewatercommissionersarealso
inthedark andhavetospendextratimetryingtoestimatetheflow Forinstance
theratingtablefortheConejosRivernearMogoteonlywentdownto21cfs which
hadbeenadequateforthelast90years butthisyeartheflowsdroppedbelow10cfs
Intheseinstances wehavehadtomakeunscheduledmeasurementsandtheneither
developanewratingtableorextendtheexistingtabledowntocoverthelowflows

HighDataRateDCPs

ElevenSutron8210DCPunitswereupgradedwithSutronSatlinkHighDataRate
satellitetransmittersin2002 TheseHDRtransmittersareequippedwithaGPS
receiverandantennathatisusedtoperiodicallysynchronizethetimeclockonthe
DCPwithUniversalStandardTime Thisfeatureeliminatesinherentclockdriftand
combinedwiththefastertransmissionrate allowstheDCPtotransmitdatawithina
15secondtimewindow ThereforetheHDRtransmittercanbeprogrammedto
transmitonceeveryhourinsteadofeveryfourhours Thisgreatlyenhancesthewater
managersabilitytomakedecisionsbasedonrealtimedata
NineoftheDCPunitswithHDRtransmittershavebeeninstalledinthefield Since
theSatlinktransmitterwasacompletelynewdesign therewereafewbugstowork
out SeveralvisitswererequiredateachoftheHDRinstallationsduetofailuresand
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toupgradeDCPandtransmitterfirmware OnNovember1 2002 Sutronannounced
thattheyhadfinallyisolatedandsolvedtheproblemandreleasedanewversionof
DCPfirmware Sinceupgradingtothelatestfirmwareversion therehavebeenno
fieldfailurestodate ManymoreDCPunitswillbeupgradedwithHighDataRate
transmittersandinstalledin2003

Division4
Division4hashadseveralconstructionprojectsin2002 Thisincludedworkontwo
gagesonMuddyCreekaboveandbelowPaoniareservoir Inadditionthegageatthe
UncompahgreRivernearRidgwaywasrelocated Throughcooperationwiththe
UncompahgreWaterUsersAssociationanewgageontheSeligCanal Therating
andgagewentintooperationforthispastIrrigationseason Thedivisionstaffassisted
theBORininstallinganewAccububblesysteminagagethatwecooperatewith
themon theGunnisonRiverbelowtheRedlandsDiversionDam Thishasbecome
veryimportanttoDWRindeterminingtheRedlandscallontheGunnisonRiver
drainageandalsoprovidedtheUSGS streamflowinformationforthetransitloss
studybetweentheGunnisonRivernearGrandJunctionatWhitewaterandbelow
Redlands And theindirectprojectatSurfaceCreeknear above Cedaredge

Leadhydrographer GeorgeWearalsohelpedwiththeMontroseWaterFestivalfor
fourthgradestudentsintheRE1Jschooldistrict MontroseandOlathestudents
between400and500participated HeteamedupwiththeBLMhydrologist

Division5
TheDivision5hydrographerhasbeenresponsibleforandaccomplishedthe
following

Measuring recordingandpublishingthestreamflowsaboveRuediReservoir
associatedwithtransmountaindiversionsfortheFryingPanArkansas
Project Therearefourmanualandfoursatellitestations
Measuring recordingandpublishingthestreamflowsfortheBlueRiver
belowBreckenridgestationfortheColoradoWaterConservationBoardfor
minimumstreamflowcompliance
Measuring recordingandpublishingthestreamflowsfortheRoaringFork
RiverbelowMaroonCreekstationfortheAspenConsolidationDistrictfor
permitcompliance
MeasuringandrecordingthestreamflowsfortheSnakeRiverattheKeystone
SkiAreafortheColoradoWaterConservationBoardforminimum
streamflowcompliance
MeasuringandrecordingthestreamflowsforSnowmassCreekbelowthe
SnowmassW SDistrictdiversionfortheColoradoWaterConservation
Boardforminimumstreamflowcompliance Anewcompoundcontrolwas
installedatthestationthisyear requiringratingmeasurementsandthe
developmentofnewratingtables
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Measuring recordingandcompletingthestreamflowrecordforthe
GovernmentHighlineCanalnearCameo
MeasuringandrecordingthestreamflowrecordsforBullCreekandBig
CreekinDistrict72forreservoirreleasewateradministrationpurposes
Measuringdiversionsandorbypassflowsforwatercommissionersfor
administration
Providingfinishedrecordforapproximatelythreestreamflowstationsandsix
reservoirelevationstations asinputtodiversionrecords
RespondingtodatarequestsfromDivision5staffandthegeneralpublic
Maintaining27satellitestationsusedforadministrativepurposesand
monitoring43stationsthatareoperatedbyotherentities
MaintainingthreesatellitemonitoringstreamflowstationsfortheColorado
WaterConservationBoard

2002presentedspecialhydrographicchallengesbecauseofdroughtconditionsin
Division5 Oneofthebiggestissuestoarisewastheestimationandadministration
oftransitlossesduringwinterconditions Severalhighelevationreservoirsandone
transmountaintunnelaremakingreleasesintostreamchannelsandtheaccurate
estimationoftransit orconveyence lossesforthesereleaseshasbecomecriticalto
properwateradministration

LowerthanaveragestreamflowsinmanystreamsandriversinDivision5in2002
resultedininstreamflowwaterrightsnotbeingsatisfied Thisrequiredextra
diligenceinstreamflowgagingandwateradministration Inaddition waterrights
administrationofmanytributarieswastighterthaneverbeforeexperienced
necessitatingmanyextraditchandorbypassflowmeasurementstoratemeasuring
devicesortoassistwithadministrativedecisionmaking

TheDivision5hydrographermade53rivermeasurements including33
measurementsfortheFryArkProject and41ditchcanalmeasurementsduringthe
2002hydrographicWaterYear

Division6
Currentlythereare43activestreamgagesitesinDivisionVI Ofthesestations34
areoperatedbytheUSGSand9areoperatedbytheDWR Ofthenineoperatedby
theDivision sevenofthemareequippedwithsatellitemonitoring Oftheseseven
threeofthemonlytransmitreservoirwatersurfaceelevation threeonlytransmit
streamflowgageheight andonetransmitsbothparameters Itisanticipatedthatby
theendoftheirrigationyear2003oneofthestationswithoutsatellitemonitoringwill
beupgraded ThisstationisWaltonCreek whichpresentlyusesapaperrecorderas
wellasadatacollectionplatform DCP torecordthegageheights

Thoughseveralofthestationsatthebeginningoftheyearwereexperiencing
difficulties alloftheproblemswereresolvedwithinashortperiodoftime Attwoof
thesites theproblemsweresolvedbyreplacingtheoldSutronSE56000530shaft
encoderswithnewSutronSE8500Modelshaftencoders
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DivisionVIinstalledanewgagestationinlateAprilandearlyMayof2002 The
gagestationislocatedontheMichiganRiveronJacksonCountypropertybehindthe
TownofWaldenwatercollectionfacility Thankfully JacksonCountywasvery
cooperativeinallowingandsupportingtheDivisionofWaterResourcesinstallinga
gageatthissite TheTownofWaldenisalsoverycooperativeinallowingusaccess
tothissiteviatheirpropertyatthecollectionfacility ThegageconsistsofaSutron
shaftencoderModelSE8500connectedtoahighdatarateSutron8210Data
CollectionPlatformwithsatellitetelemetryhousedinastructuremountedontopofa
36inchdiameterstillingwell Thisstationhasalreadybeenandwillcontinuetobe
usedextensivelyforwateradministration

TheMichiganRivernearMeadowCreekReservoirstationcontinuestohave
reliabilityissuesduetoitslocation Measurementstakenthissummeratthesitedid
notcorrelatewellwiththeexistingratingtable ashasbeenthecaseforseveralyears
Anewratingtablewasdevelopedduringthehydrographicrecordprocessthisyear
Thisnewratingtablewillbeusedforthewateryear2003 Becauseoftheproblems
atthissite thisratingtablecouldalsobecomepoorwithinthenextyearortwo

ThegageonWaltonCreeknearSteamboatSpringscontinuestobeacriticalsitedue
tothestreamsrecentadministration Presently thesitehasapaperrollStevensA71
recorderandaSutron8200AdatacollectionplatformandSE8500Modelshaft
encoder Boththedatacollectionplatformandshaftencoderwereinstalledatthis
siteinearlysummerof2002 Itisanticipatedthatbytheendofthe2003irrigation
seasonthesitewillbeonsatellitemonitoring Thestationisequippedwithana
framecablewayandcarusedbytheUSGSseveralyearsagoforhighflow
measurements AfteracablewayinspectionwasconductedbyErinLightinthe
springof2002 thestructurewasdeterminedtobeunsafeandnottobeused Asa
result thereispresentlynomeansofmakinghighflowmeasurementsatthesite

Inadditiontomaintainingthegagesites thehydrographicprogramwasunusually
busyinmakingadditionalmeasurementsatvarioussitestoassistwithcallsonmany
streamsandthecurtailmentofwaterontheYampaRiverthatoccurredinlate
summer SomeoftheadditionalmeasurementsmadewereontheYampaRiver
ElkheadCreek ElkRiver andseveralditches

Division7
Streamflowwaswellbelownormalfortheyear Streamflowrecordsforthe2001
WaterYearwerecompletedanddeliveredtothechiefhydrographerforpublication
TworecordswerepublishedbytheColoradoofficeoftheUSGSandfourwere
publishedbytheNewMexicoofficeoftheUSGS Twentythreerecordswere
publishedintheColoradoDivisionofWaterResourcesyearlypublication

TheDivision7hydrographermade184rivermeasurementsand33ditch
measurementsthisyear OtherengineersintheDivision7officemade4ditch
measurementsand3rivermeasurements WatercommissionersinDivision7made
41rivermeasurementsand1ditchmeasurement Alargenumberofthe
hydrographersmeasurementsweremadetocalibrate4rampflumesconstructedon
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theLaPlataRiverlastyear Goodlowwater definitionoftheratingcurveswas
obtainedbutthehighendmustwaitforanotheryear

DivisionSevenpersonnelassistedtheFloridaRiverConservancyDistrictinthe
installationofarampflumeattheexistingStateofColoradogage FloridaRiver
aboveLemonReservoir Itishopedthatthisnewflume oncecalibrated willprovide
amuchmoreaccurateaccountingoftheinflowsintoLemonReservoir Construction
ofthisflumewasdonebyTedBrooksofR MConstruction Services LLC of
Montrose Colorado

EquipmentMaintenance RepairandReplacement

Significantprogresswasaccomplishedin2002 Thirtyseven 37 StateofColorado
ownedSutron8210datacollectionplatforms dcp wererefurbishedfrom100bpsto

300bpsforfaster andmorefrequentdata
collectionwiththehelpoffundsfrom
CWCB Electronicstechnician David
Hutchins providedtechnicalsupportforthe
hydrogrphicbranch andconductedtraining
classesonnewandexistingequipment He
alsorepairedandtestednumerousdcpsand
transducers andinstalledandsetupfour
USBRownedhighdataratedcpsatcoop
stations Davidwasinsrumentalinthe
developmentofHighDataRateconversion
programandassistedSutronwithresearchHDRdcpatWatertonGage
anddevelopmentofanewlowcostdcp

TheIPAwithUSGS isacooperative
agreementwherebybothagencies
benefitthroughcoordinatedoperations
andofficeshopspaceattheUSGS
officeattheFederalCenterin
Lakewood Approximatelytenpercent
ofDavidstimewasspentproviding
technicalsupporttotheUSGS
Lakewoodfieldofficetrainingstaffon
newandexistingequipment repairing
USGSowneddcps shaftencoders and
waterqualityequipment and
troubleshootingseveralUSGS HDRinstallatHRC194CO

streamgagingstations
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HDRinstallof USBRgageatOlympusTunnel

StreamFlowRecords
TheHydrographicandSatelliteMonitoringBranchisalsoresponsibleforthe
developmentandpublishingofannualstreamflowrecordsinaccordancewith
USGSstandards ThestreamflowrecordsarepublishedinMayofeachyearfor
thepriorstreamflow InMayof2002 atotalof208recordswerepublished

SatelliteLinkedMonitoringSystem
Thesatellitelinkedmonitoringsystem SMS providestheDivisionofWater
Resources otherstateandfederalentities andthewaterusercommunitywith
accesstorealtimeandhistoricstreamflowdatafromgagingstationsacrossthe
StateofColorado Thesedataandsoftwaresystemsprovideformoreeffective
waterrightsadministration waterresourcemanagement computerized
hydrologicrecorddevelopment andfloodwarning

TheSMSallowtheDivisionofWaterResourcestocollect process store and
distributeanykindofenvironmentaldatatransmittedfromremotelocations The
datasetofinteresttotheDivisionisthewaterlevelatrivers streams diversion
structures andreservoirs TheSMSconvertstheserawwaterlevelvaluesinto
several products ofusetovarious clients The products rangefromraw
datapassedontoothercomputersystemstotheofficialHydrographicRecordsof
meandailystreamflows Out clients includeDivisionofWaterResources
personnelandotherwateruserswantingrealtimeadministrativedata computer
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systemsperformingotheranalyses andthevariedusercommunityofstateand
federalagencies municipalities canalcompanies attorneys andconsulting
engineersneedingaccesstorealtimeandhistoricstreamflowdata

TheDivisionofWaterResourcesbeganoperatingtheSMSis1985 TheColorado
WaterResourcesandPowerDevelopmentAuthorityprovidedinitialfundingfor
thisprojectpursuanttoSection37951075 CRS 1983 byenactmentof
SenateJointResolutionNo 20 Thissystemhasbecomeoneofthemost
importantandintegraltoolsfortheadministrationandmanagementofColorado s
waterresources notonlyfortheDivisionofWaterResources butfortheentire
waterusercommunity

Initially theStateofColoradooperated150remotegagingstationslinkedtothe
SMS TheDivisionofWaterResourcesnowoperatesover300satellitegaging
stationslinkedtotheSMS Federalagencies waterconservancydistricts
municipalities andprivateentitiesownotherstationsinColoradoand
neighboringstates TheDivisioncollectsandusesthedatafrom252ofthese
stationsoperatedbyothers TheColoradoWaterConservationBoardprovided
55000forrefurbishmentandrepairofexistingdcps and 248000for

upgradingtohighdatarateequipment Thisyear equipmenttoupgrade60dcps
tohighdataratewaspurchased and30wereinstalled CWCBalsoprovided
100000forfloodhardeningwork Alistofthegagestobehardened andthe

prioritysystemcanbefoundintheappendix

CWCBandUSGSCoordination
Informationontheflowofriversisavitalnationalassetthatsafeguardslivesand
propertyandensuresadequatewaterresourcesforahealthyeconomy Beginning
withthefirststreamflowgageoperatedbytheStateEngineer sOffice nowthe
DivisionofWaterResources DWR in1881 thenumberofstreamflowgagesin
Coloradohasgrowntomorethan600today Statewidestreamgagingprogramsnow
areadministeredbytheDWRandtheUnitedStateGeologicalSurvey USGS and
havesupportfrommorethan60cooperatingorganizations Thoseprogramsare
closelycoordinatedbetweentheDWR theColoradoWaterConservationBoard
CWCB andtheUSGStohelpensurethedataarecomparableandeasilyaccessible

toeveryone includingtheprovisionofrealtimedataontheWorldWideWeb

TheDWRStateEngineer theCWCBDirector andtheUSGSColoradoDistrict
Chiefmeettwiceayeartodiscussmajorworkissuesthatconcernallentities Topics
includecurrentprojects litigationinvolvingwaterquantificationissues andongoing
evaluationsoftheadequacyofthegagenetworkoperationsandcoverage
Coordinationofequipmentpurchasestoupgradestreamgagesalsoisdiscussedat
thesemeetings

CoordinationmeetingsalsooccurbetweentheDWRLeadHydrographers
CWCBGagingCoordinator andtheUSGSDataChiefsnotlessthanthreetimesa
year Thesemeetingsenableouragenciestoworkcohesivelyandtoeffectively
coordinateourworkefforts Mutualobjectives opportunities andconflictsare
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discussedandcoordinatedtofacilitatebetteroperationsforallthreeagencies
Streamflowdatacoordinationisoneoftheongoingagendaitemsatthese
coordinationmeetings Daytodaycoordinationoccursbetweenthestaffofallthree
agencies Contactismadeasneededandmutualsupportroutinelyisofferedamong
theagencies Helpincludesequipmentrepairandmaintenanceandstreamflowdata
troubleshooting Forexample ifahydrographerdiscoversaproblemwithanother
agencysgagewhileonsite atemporaryrepairwillbemadesodataarenotlost

TheCWCBsprogramsdealingwithcompacts decisionsupportsystems flood
warning andmonitoringoflowflowsfortheprotectionofinstreamflowwaterrights
aredependentonaccuratehistoricandrealtimedatafromgagingstationsoperated
bytheUSGS theDWR andotherstakeholders Asaresult theCWCBworks
closelywiththeotheragenciestoprovideinputregardingitsdataneedsandalsoto
providefundingandequipmentasappropriate Eachyear theCWCBprovides
fundingthroughitsconstructionfundprogramtosupport upgrade andrefurbishthe
StatesSatellitelinkedMonitoringSystem Inaddition theCWCBcoordinateswith
theUSGSpurchasingoftelemetryandothergagingequipmenttoupgradeexisting
stationsthatarealreadyoperatedbytheUSGS Theseupgradesareintendedto
providetheCWCBandthepublicwithaccuraterealtimedataduringallseasons
whenpossible Wearealsocoordinatingimprovementintheabilitytomeasurehigh
flowinformation TheCWCBhasprovidedfundsto floodharden streamgagesites
withinColoradotoprovidethepublicandemergencyresponderswithtimelyhigh
flowdata
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BoardofExaminersforWaterWell
ConstructionandPumpInstallation
Contractors

InArticle91ofTitle37 theColoradolegislaturecreatedtheStateBoardof
ExaminersofWaterWellConstructionandPumpInstallationContractors underthe
divisionofwaterresourcesinthedepartmentofnaturalresources TheBoard
consistsoffivemembers oneofwhichistheStateEngineerwhohashistorically
providedstafftosupporttheactivitiesoftheBoardandtoassisttheBoardinthe
efficientandeffectivedischargeofitsdutiesandresponsibilities Atpresent thereis
onestaffmemberdevotedfulltime uptofourotheremployeesoftheOfficeofthe
StateEngineerintheDenverofficethatcontributeparttimetosupportingBoard
activities andnumerouswatercommissionersandpersonnelintheDivisionoffices
thatprovideinvaluableassistancetotheDenverstafftoaccomplishtheBoards
objectives

NormHillretiredin2001afteranextendedillnessand duetobudgetconstraintsand
ahiringfreeze thepositionhasnotbeenformallyfiled Toaccomplishtherecording
ofdatafromthevariousworkreportssubmittedbydrillingandpumpinstallation
contractors assistancehasbeenprovidedbyseveralindividualswhovolunteeredto
enterdatainadditiontotheirnormallyassignedduties Muchoftheinputwasdone
byRhonaJacksonduringherebrieftenureasreceptionistandbyRichardBellpriorto
hisretirement ArleneStewart MichaelSchaubs DaveMcElhaney andSandy
Johnsonhavealsodevotedaportionoftheirtimetoenteringdata Theworkis
currentlybeingaccomplishedbyJessieDunbaronassignmentfromtheRecords
Section DataentryofwellconstructioninformationisbeingkeptcurrentbyMr
Dunbarsefforts

GeneralSupport
Primaryactivitiesofthesupportstaffarefocusedinthreegeneralareas
complaintenforcementactions variancesfromtherequirementsoftheWaterWell
ConstructionRules andwellconstructionandpumpinstallationcontractorlicensing
activities Inadditiontotheprimaryfunctions theStaffprovidestechnicaland
professionalassistancetotheBoardinthedevelopmentofitspoliciesand duringthis
calendaryear StaffassistedtheBoardinthedevelopmentofrevisionstoArticle91
TheStaffalsoreviewsandpresentstotheBoardnewtechnologydevelopedinthe
wellconstructionindustry coordinatestheactivitiesoftheBoardwiththeobjectives
andrequirementsoftheDivisionofWaterResourcesandotheragencies
disseminatesinformationtocontractors andprovideseducationandgeneral
informationconcerningtheBoardsactivitiesinavarietyofpublicforums
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ComplaintsandEnforcementActions
SupportstafffortheBoardofExaminersaresolelyresponsiblefortheinvestigation
ofcomplaintsthatallegewellconstructionorpumpinstallationthatviolatesthe
provisionsofArticle91ofTitle37 CRS andortheWaterWellConstruction
Rules Inmanyinstances thestaffintheDenverofficeenliststheassistanceoffield
personneltoaccomplishinvestigationsbyprovidingreportsonobservationsatwells
sitesorbydeterminingpropertyownership Thestaffsinvestigationoftenresultsin
bringingtheissuesbeforetheBoardofExaminersforresolution whileothersare
resolvedbystaffactionsauthorizedbytheBoard Thestaffalsoconductsall follow
up actionstoensurethatcontractorsandwellownersarecomplyingwithOrdersof
theBoard includingpursuingajudicialremedyifnecessary Thestaffworksclosely
withtheAttorneyGeneralsOfficetoaccomplishthesetasks Muchofthecreditfor
successfulresolutionofissuesinthejudicialarenagoestoLindaBassi Susan
Schneider andShanaSmilovitsoftheAttorneyGeneralsoffice

Thefollowingisasummaryofcomplaintenforcementactionsbroughtbeforethe
BoardorresolvedbytheBoardorsupportstaffduringcalendaryear2001

NewComplaintsInvestigated 66
ComplaintType Constructionviolation 15

Permitviolation 33
Unlicensedcontractor 15
NoWorkReportFiled 1
OrdertoFixorPlug 2

ComplaintsResolved 92
Initiatedpriorto2001 4
2001complaintsresolvedin2002 47
2002complaintsresolved 41

ResolutionAction Dismissed withdrawn discontinued
orotherwiseresolved 21
CompliedwithOrder 47
Courtaction finesandfees 0
Letterofadmonitionreprimand 10
Suspensionprobation 3
Warningletters 10
ReferredtoStateDivisionEngineer 1

Inaddition thestaffpreparedonepolicystatement andprocessed229requestsfor
varianceandinfiltrationgalleryplans Thestaffreviewed7374completionreports
4074pumpinstallationreports 1050abandonmentreports andover2500wellowner
completionnotices
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Licensing

TheBoardlicensedatotalof325contractorsin2002 including7newcontractors
TheBoardconducted oralexaminationsfornewlicenses GinaDeArcoscoordinates
allofthelicensingactivity

EducationandOutreach

ThestaffcontinuestoworkwithCWWCAtoprovideinformationtothelicensed
contractors Thisisaccomplishedthroughindividualoutreachthroughmailings
CWWCAnewsletterarticlesandexaminationpreparationworkshops

WellObservationProgram
ConstructionReportswerereceivedfor7374wellsduringcalendaryear2002
Seventytwoobservationssuggeststhatapproximately1 ofthewellsconstructed
arebeingobservedduringorafterconstruction Thelowpercentageofwell
observationswasnotsurprisinginlightofthebudgetsituationandanincreaseoftime
spentonwateradministrationbywatercommissionersduringanotheryearof
drought

ThewellobservationprogramsummaryisprovidedinExhibitE
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MiscellaneousActivities

DivisionofWaterResourcesSafetyActivities
Snakebitekitsandfireextinguishersweredistributedtoallstatevehicles andall
vehiclesthatareusedforstatebusinessbyfieldpersonnel Bothoftheseitemswere
requestedbyfieldpersonnelbasedonhazardstheyfrequentlyencounter andthefact
thattheyaretypicallyinremoteareasandneedtoreactwithoutimmediatehelpfrom
emergencyservices

HardHatswereorderedanddistributedtopersonnelandofficesforusewhen
inspectingorobservingwelldrilling ThehatshaveDWRdisplayedonthemtoaid
inpersonnelidentification

TheWestNileViruswasabigscarethispastsummer andwillagainbeanissuethis
year Toeasefearandpromoteawareness apamphletwasdevelopedwithfacts
statistics andsafetyprecautions

AFlaggerCertificationreviewandexamwasgivenatthefall2002Hydromeeting
Thisisastatecertifiedprogramthatlegallyallowsourhydrographerstoflagroad
areasintheeventtheyareblockingtheroadwhenmeasuringstreamflow

AlsoattheHydromeetingthispastfall ahandsonwatersafetytrainingwasgiven
Thisallowedourhydrographerstheopportunitytoexperiencedifferentfloatation
devices andwhatitwasliketobesubmergedcompletelyclothed Therewasalsoa
pailoficewaterforpeopletotrytounlockapadlocktoexperiencethelackof
mobilitywheninverycoldwater

Anon smokingeatingareawasalsoacquiredontheoutsidepatioattheCentennial
Buildingsoemployeeswouldnotbeexposedtodangeroussecondhandsmoke

EmergencyManagement

AstheDWRemergencycoordinatorandassistantDNRemergencycoordinatorIwas
involvedinseveralactivitiesduring2002

IrepresentDNRontheInfraguardprojectandcoordinatedkeyfacilityevaluationsfor
DNR AndprovidedleadershipintherevisionoftheDNRemergencyoperationsand
responseplan AspartofthatplanIrevisedtheDWREmergencyResponsePlan
Theplaninpartistosupportthefollowingmission
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Thegovernorgenerallycallsuponhisstafftosupportlocalgovernmentwhenan
emergencyordisasteroccurs Eachdepartmentwillbeaskedtoprovide
manpowerandresourcestominimizetheeffectsoftheNaturalResources the
DivisionofWaterResourcesparticipatesintheplanning exercise andif
necessarytheimplementationofEmergencyPreparednessPlansfordamincidents
andfailure respondstofloodevents andisaparticipantintheColoradoFlood
andDroughtTaskForceandinfrastructuresecurityworkgroups TheDivision
maybeaskedtoprovidethefollowingsupporttoanemergencyoperation

Floodinganddamincidentwarningandstreamflowdata
Operationsandincidentinformationsupport
Publicworksandengineeringsupport
Damageassessmentsurveys
Equipmentandmanpower
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WellobservationsperformedbyDivisionpersonnelduring2002 TheprogramwasimplementedinMarchof1999
ObservationsareshownbyDivisionandmonththeinspectionoccurred

WELLINSPECTIONS 2001

Div Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec TOTAL

1 146 0 0 0 0 4 0 1 3 0 0 0

2 71 0 1 1 0 0 1 2 0 1 0 0

391 3 4 0 0 1 0 0 0 0 0 0

4201 0 3 2 4 1 3 2 4 0 0 0

560 0 1 1 0 0 2 2 0 0 0 0

6 50 0 0 1 0 2 0 1 0 1 0 0

7110 0 0 0 2 4 1 1 1 1 1 0

TOTAL 9 3 9 5 6 12 7 9 8 3 1 0 72

7374ConstructionReportswerereceivedin2002 72inspectionsresultsinapproximately1 ofthewellsconstructed
wereinspected
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