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IProjectSummaryIssuesThisprojectfocusesonthepotentialbenefitsandfeasibilityofconstructingawaterqualitytreatmentpondinLakeviewParkTheCityidentifiedseveralissuesofconcerninthisareawhichareasfollowsThisareaofGoldenValleydrainstoMedicineLakedirectlywithoutanywaterqualitytreatmentorBestManagementPracticesBMPsThewatershedareaeastofMedicineLakeisfullydevelopedFewopportunitiesremaintoprovidesubstantialwaterqualitytreatmenttorunofffromthisareabeforeitentersthelakeLowlyinghomesontheeastsideoftheparkhavehistoricallyhadfloodingproblemsduringlargestormeventsThisprojectincludedseveralstepstoanalyzeproblemsinthisareaandidentifyandevaluateoptionstoaddressthewaterqualityandfloodingconcernsAssessmentofexistinglanduseandwatershedconditionsintheareaQuantificationofexistingwaterqualityandpotentialforimprovementwithproposedpondsinPlymouthandLakeviewParkinGoldenValleyXPSWMMmodelingoftheexistingconditionstoverifyfloodingconditionsRecommendationsThisreportsummarizestheanalysisandrecommendsthefollowingBasedonthepotentialwaterqualitybenefitstoMedicineLakeconstructawaterqualitypondinthecurrentlocationofstandingwaterwithinLakeviewParkDesignthepondwithanaturalappearancethatwillserveasanamenitytotheparkandsurroundingareaTheanalysisindicatesthattheproposedpondinLakeviewParkwouldprovideahighlevelofsedimentandphosphorusremovalfromtheimmediatewatershedareameetingtheBassettCreekWatershedsLevelIrequirementsandwouldsubstantiallyimprovetheperformanceofawaterqualitypondproposeddownstreaminPlymouthThelocationoftheproposedwaterqualitypondiscurrentlyallCityparklandAmajorportionoftheparkisnotusableforrecreationalactivitiesmuchofthetimeanddifficulttomaintainduetoshallowstandingwaterThisareawasawetlandpriortodevelopmentofthesurroundingneighborhoodTheproposedwaterqualitypondwouldbeconstructedinthatlocationThereportalsonotestwoissuesrelatedtodevelopmentoftheproposedwaterqualitypondConstructabilityConstructionplanswillneedtoaddressthedifficultsoilsintheareaandincludeanapproachtoaddresstheasbestoslinedstormwaterpipeandexistingsanitarysewerpipeintheparkFloodingissuesThereportidentifiedsomeoptionstoaddressfloodingissuesaroundtheparkTheCitywillneedtoevaluatethecostsadvantagesanddisadvantagesoftheseoptionstodeterminewhetherfloodingissuesshouldbeaddressedalongwithdevelopmentofthewaterqualitypond1



IIIssuesandProblemsAWaterQualityTheexistingneighborhoodandassociatedstreetsandstormsewerappeartohavebeenconstructedduringthe1960sSoilsmapsfortheLakeviewParkareaindicatethattheareawasatonetimealowlyingwetlandthatwasconnectedtoMedicineLakeAswasstandardatthetimemuchofthewetlandareawasfilledtoallowtheconstructionofhomesandassociatedstreetsNofeatureswereincludedtoprovideanywaterqualitytreatmentwhichisalsotypicalofdevelopmentduringthateraThisareaofGoldenValleydrainsthroughstormsewerunderTrunkHighway169TH169intoPlymouthandthenintoMedicineLakeSeeFigure1OvertheyearslargesedimentdeltashaveformedatthestormseweroutlettoMedicineLakeAsaresultoccasionalmaintenanceisrequiredtoremovethesedimentdeltaThedeltaisalsoanindicationthatotherpollutantssuchasphosphorusareenteringMedicineLakefromthiswatershedAsisthecasewithinGoldenValleynowaterqualitytreatmentexistswithinthewatershedinPlymouthoralongtheTH169ROWTheCityofPlymouthhasrecentlyundertakensomeeffortstoimprovethewaterqualityenteringMedicineLakefromthiswatershedTheCityisplanningtoconstructawaterqualitypondonCityownedlandlocatedjustupstreamfromMedicineLakeHoweverduetolimitedspacethepondisnotdesignedtotreatalltherunofffromthewatershedInsteadamanholethatdivertssmallerstormstotheproposedwaterqualitypondwillbeconstructedInthismannerthefirstflushofpollutantswillbeforcedthroughthewaterqualitybasinsModelingindicatesthatthisconfigurationwillremoveapproximately38oftheTotalSuspendedSolidsTSSand23oftheTotalPhosphorousTPfromtherunoffinthewatershedWhileanimprovementoverexistingconditionstypicalstandardsfornewconstructionintheBassettCreekWatershedwouldresultintotalTSSremovalsof90andTPremovalsofaround60ClearlyifmorecouldbedonetotreatwaterinthiswatershedtherewouldbeabenefittoMedicineLakeBFloodinaIssuesLakeviewParkislocatedoverwhatwasatonetimeawetlandthatwasfilledduringthe1960sFillingactivitiesraisedmuchofthelandsurroundingtheparktohigherelevationstoallowdevelopmentofthecurrentsinglefamilyhomesThenaturaltopographyalsofunneledmostoftherunoffintheareatowardstheparkTheparkitselfliesatthelowestelevationsalongtheeastsideofTH169IfnostormsewerexistedinthisareaallthewaterwouldnaturallyruntowardstheparkTH169isseveralfeethigherthantheparkeffectivelycreatingaclosedbasiniftherewerenostormsewerStormsewerdoescollectrunofffromthestreetssurroundingtheparkslightlyalteringthedrainagepatternsintheareaAlargestormsewerdrainstothewestatarelativelyflatgradeunderTH169andthentoMedicineLakeThisstormseweralsocollectsrunofffromTH169andPlymouthbeforedischargingtothelake2
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DuringlargestormeventswaterpoolsandpondswithintheparkWhenthisoccursitsometimesrisestoelevationsthatcausedamagetohomeslocatedontheeastsideoftheparkCitystaffreportsthatthesehomeshavebeenfloodedseveraltimesandremainanongoingconcernCParkConditionsLakeviewParkcurrentlyishometoseveralactiverecreationalactivitiessuchasiceskatingsoccerbasketballandsoftballHoweveralargeportionoftheparklocatedinthenortheasternhalfremainsrelativelyunusableforactiverecreationThegroundinthisareaisoftenwetanditisnotunusualforshallowwatertoremainstandinginthisareaforlongperiodsoftimeWithintheareaofshallowwaterthepredominantvegetationatthistimeappearstobegrassthatismowedwhenpossibleTheexistingtreesincludeseveralwillowtreesandseverallargecottonwoodtreesThisvegetationistypicalofanareathatiswetforextendedperiodsoftimeAbermextendednorthtosouththroughthecentralportionoftheparkThisbermindicatesthelocationofexistingstormsewerandsanitarysewerthatrunthroughtheparkThesecurrentconditionscreateanareaoftheparkthatisdifficulttomaintainandincludesalargeareathatisoflimitedbenefittotheneighborhood4



IIIGoalsandOptionstoAddresstheIssuesAProiectGoalsTheCityidentifiedthefollowinggoalsforitseffortstoaddresstheissuesidentifiedintheprojectareaImprovewaterqualityprotectionforMedicineLakeReducethepotentialforthefloodingofadjacentresidentsCreateanamenityforLakeviewParkBonestroostaffidentifiedpotentialoptionsformeetingthegoalsinthisareaanddiscussedtheprosandconsofeachitemwithCityStaffTheseoptionsaredescribedinthesectionsthatfollowBProposedWaterQualityPondIfnewdevelopmentweretooccurinthisareaitwouldrequireawaterqualitypondthatmeetstheBassettCreekWatershedManagementCommissionsLevellWaterQualityrequirementsSpecificallythisrequiresthatthepondhavethedeadstoragevolumeorwaterqualitystoragevolumeequaltoorlargerthantherunofffroma25rainfalleventfallingoverthewatershedThiswasusedasthebaselineforsizingtheproposedwaterqualitypondWhilenottechnicallyrequiredinthiscaseitistheCitysintentiontomeettheLevellrequirementsThepotentialdrainageareathatcouldbeservedbytheproposedwaterqualitypondisshownonFigure2BasedontheBassetCreekLevelIrequirementstheproposedpondmusthavethedeadstoragevolumeequaltoorgreaterthan36acrefeettotalexcavationrequiredisapproximately6000CubicYardsThepreferredalignmentofsuchapondtomaximizedetentiontimeistohavealengthtowidthrationof31Tosizetheponditwasassumedthepondwouldhavea101aquaticvegetationbenchforthefirstfootbelowthenormalwaterlevelNWLwith41slopesbeneaththebenchtoamaximumdepthof8feetThesecalculationsresultinapondwithasurfaceareaof07acresAroughfootprintofthissizeisshownonFigure3ThisfootprintispurelyshowntogiveanapproximationofthearearequiredtomeettheLevelIrequirementsThepondcouldbedesignedandconstructedwithamoreirregularnaturalshapeAsthefigureshowsapondmeetingtheLevellrequirementscouldeasilyfitintotheportionoftheparkthatisnotcurrentlyusedforactiverecreationalpurposesThewaterqualitypondwouldnoteliminateorreducetheareaoftheparkavailableforactiverecreationalpursuitsThewaterqualitymodelP8wasusedtopredicttheimpactsofconstructingawaterqualitypondofthissizeBasedontreatingtheareashownonFigure3theproposedpondprovides83TSSRemovaland52TPremovalforthisdrainageareaInconjunctionwiththepondproposedbyPlymouththeoverallremovalefficienciesfromtheentirewatersheddrainingtoMedicineLakeareraisedto51TSSremovalan34increasefromPlymouthspondsaloneand32TPremovala39increaseinremovals5I
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ThefollowingtabledemonstratestheimpactsofexistingconditionsPlymouthsproposedpondsandtheadditionalimpactGoldenValleyspondscouldhaveTSStoTPtoMedicineScenarioMedicineLakeRemovedLakeIbsyearRemovedIbsyearExistinQ4710001710PlymouthPond290003813223OnlyPlymouthand232005111732LakeviewParkPondsClearlytherearebenefitstoconstructingawaterqualitypondinthislocationIfthesizeoftheproposedwaterqualitypondwereincreasedevenmoretheremovalefficiencieswouldbeevenhigherHoweveratthevolumedescribedaboveadditionalexcavationwillresultinproportionallysmallerandsmallerincreasesinremovalefficienciesEffectivelythereisapointofdiminishingreturnswithincreasedvolumeandtheproposedpondisreachingtheupperendofremovalefficienciescFloodingImpactsToevaluatethepotentialimpactsorbenefitsofconstructingawaterqualitypondtheexistingnetworkofstormsewersanddrainageareaswasmodeledusingthesoftwareprogramXPSWMMXPSWMMisapowerfulhydrologicandhydraulicmodelingtoolusedtoevaluatestormsewernetworkswithpotentiallydifficulthydraulicssuchaspipesurcharginglocalizedstreetfloodingandflowreversalsAftercompletingthemodelinga1DOyearhighwaterlevelHWLofapproximately8970wasfoundforthe1DOyearSCSTypeIIstormwithatotalrainfallof60inchesBasedonthecontourdataprovideditappearsthiswouldbesufficienttoimpactsomeofthehomeslocatedontheeastsideoftheparkTheexistingfloodingconditioniscreatedbytwofactorsThefirstisthelocaldrainagemakingitswayintothelowareaThisbyitselflikelywouldnotbeenoughtocausetheobservedfloodingHoweverinconjunctionwiththepipesdownstreamofthepondsurchargingandreversingflowwaterthatmakesitswaytothelowareacannotdrainuntilthedownstreampipesystemhascapacityEffectivelythewaterisheldinplaceandforcedbackintothelowareauntilthepeakflowsfromTH169andPlymouthpassthroughthesystemThecombinationofthetwofactorscausestheexistingfloodingproblemsInordertoreducefloodinginthissituationtherearefourwaystofixorreducefloodingTheyareinnoparticularorderreducethedrainageareatotheprobleminstallabiggeroutlettoremovethewaterfasterprovideadditionalfloodstorageorremovetheproblematicstructuresInthiscasereducingthedrainageareaisnotanoptionThedrainageareathataffectsthefloodinginthisareaiseffectivelyeverythingtributarytotheoutletpipetoMedicine8r



LakeSimplyreducingthedirectdrainageareatotheparkdoesnotfixthesurchargingproblemtheretodayItalsorunscontrarytotheideatoprovidingwaterqualitytreatmentforaslargeanareaaspossibleInstallingabiggeroutletispossibleasratecontrolisnotanissueforthispondMedicineLakeisimmediatelydownstreamwhichprovidesmorethanenoughratecontrolforBassettCreekHowevertherequiredpipeswouldbelargeTheexistingpipesare54equivalentarchpipesformuchofthewayandthesewouldneedtobeenlargedThefactthattheyarearchpipessuggeststhatgroundcoveroverthepipesisaconcernandlargerpipemaynotbefeasiblefromthatstandpointInstallinglargerpipeswouldalsorequirejackingbeneathTH169andenlargingpipesinPlymouthEssentiallythepipewouldneedtobereplacedallthewayfromLakeviewParktoMedicineLakeIncreasingthestorageareaisapossibilitywithintheparkInsomecasesthiscanbeaccomplishedbyloweringthenormalwaterlevelofthelowareaInthiscasetheinvertofthepipesleavingtheparkisonlyaboutafootlowerthantheexistingoutletinvertThissmallincreaseinstorageisnotsufficienttodramaticallylowerwaterlevelsIfmorestorageisdesiredthiscouldbeaccommodatedbyusingmoreoftheactiverecreationareasoftheparkorbyacquiringandremovingtheadjacenthomeswithfloodingissuesandenlargingtheproposedpondAsafinalalternativethefloodingproblemcouldbeaddressedbyremovingthehomeswithopeningsbelowthehighwaterlevelwhilecreatingnoadditionalstorageGivenconditionsinthestudyareacreationofawaterqualitypondintheproposedlocationwouldnotchangethe100yearhighwaterlevelThedeadstoragecreatedinthewaterqualitypondstoragebelowthenormalwaterleveldoeslittletoincreasefloodstorageThustheproposedwaterqualitypondwoulddolittletoreducethepotentialforfloodingintheareaFloodingcouldbeaddressedby1increasingthesizeoftheoutletpipes2increasingthestorageareaofthepondbyexpandingitintotheareadevotedtoactiverecreationorexistingstructuresor3purchaseandremovalofaffectedstructuresDThePondasaParkAmenityWaterqualitypondsarefrequentlydesignedasamenitiesinnewneighborhoodsThepondproposedforLakeviewParkcouldserveasanamenitytotheparkandsurroundingdevelopmentorredevelopmentSpaceisavailableinthelowwetareaoftheparktocreateanattractivepondaddplantingsandperhapsawalkingpatharoundthepondthatwillenhancetheparkandprovideadditionalpassiverecreationforneighborhoodresidentsAtthesametimetheCitycouldconsidertheneedforredesignorrenovationofotherareasintheparktomeetcurrentandfutureneedsoftheneighborhoodThepondcouldbeextendedintolowareasinthenorthwestportionoftheparktocreateapondwithnaturalshapeThiswouldrequireremovalofexistingstormwaterpipesandrelocationoftheexistingsanitarysewerpipeswithintheparkandreconstructionoftheexistingpathway9I



ResidentsareoftenconcernedthatpondsmayserveasmosquitobreedingareasResearchrelatedtoWestNileVirusandstormwatermanagementfacilitiessuggeststhatwetmeadowsorsemipermanentwetlandsaretheidealconditionsformosquitodevelopmentandthattypicalstormwaterpondswithlargeareasofopenwaterarepoorerhabitatformosquitobreedingThisresearchsuggeststhateliminationofthedampmeadowareaintheparkandreplacementwithapermanentareaofopenwatermaybeofbenefitineliminatingaprimemosquitobreedinglocationaswellasprovidingwaterqualitybenefitstoMedicineLakeandadditionalpassiverecreationfortheneighborhoodRamseyWashingtonMetroWatershedDistrictWestNileVirusandStormwaterManagementJuly2003EPotentialIssuesTherearethreeconstructabilityissuesthattheCityshouldconsiderwhenindesigningawaterqualitypondinthislocation1theconditionoftheexistingsoils2thepresenceofasbestosmaterialsinsomeoftheexistingstormsewerand3theexistingsanitarysewerlinewithintheparkRecordplansforthestormsewerserveasanindicatorofthesoilsundertheparkasdothesoilsmapsThesoilsmapsshowthepresenceofwetlandsoilsandthestormsewerrecordplansshowthatnearlyallthepipeintheparkwasplacedonpilingstosupportitinthesoftsoilThissuggeststhatthesoilsintheareaoftheproposedpondmayhavedifficultysupportingheavyloadssuchasearthmovingequipmentItislikelythatanypondexcavationworkwouldneedtobecompletedduringthewinterunderfrozengroundconditionswhichcansupportheavierloadsThusthetimingofpondexcavationshouldbeconsideredinschedulinganyprojectThesecondissueisthepresenceofAsbestosBondedCorrugatedMetalPipeThestormsewerrunningthroughtheparkisallmadeofthismaterialwhilethepipesinthesurroundingstreetsareallreinforcedconcreteThispipematerialwasusedintheparkasthesoilswerepoorandcorrugatedmetalpipeislighterandthusfloatsbetterinthepoorsoilsTheasbestosbondingwasusedtoprovideresistancetocorrosionWhilerelativelyuncommontheasbestosbondedcorrugatedmetalpipeispresenthereaccordingtorecordplansIngeneraltherearetwowaystodealwiththismaterialworkarounditandavoiddisturbanceorremoveitThefirstoptionistoworkaroundthepipesInthiscaseanexistingmanholeintheparkcouldbemodifiedtoreroutestormwaterintothenewwaterqualitypondratherthanonlyservingasadrainfromtheexistingshallowwaterareaThesectionsouthofthemanholewouldremaininuseandthesectionnorthwouldbebulkheadedandleftinplaceTheoutletfromthewaterqualitypondwouldconnecttotheexistingconcretepipenorthoftheparkRemovaloftheasbestosbondedCMPwouldsubstantiallyincreasethecostsoftheproposedprojectseecostestimateAtrainedcrewwouldberequiredtoremovethehazardousmaterialssafelyanddisposeofthemproperlyTheadvantageofthisapproachisthatitwouldpermanentlyeliminateapotentialproblemfromtheparkThedisadvantageistheextracostassociatedwithremovaloftheasbestosmaterialThe10



CitycanevaluatethealternativesandchosetoavoidorremovetheasbestosbondedCMPifitmovesforwardwithdesignandconstructionoftheproposedpondIftheCitychoosestodesignthepondtoextendtothelowareainthenorthwestportionoftheparkacrosstheexistingstormsewerandsanitarysewerlinesitwouldneedtoremoveboththestormsewerandsanitarysewerpipesThestormsewerpipecouldberemovedpermanentlyanddisposedasdescribedintheprecedingparagraphThesanitarysewercouldberemovedandreplacedtotheeastnearthebackpropertylinesofthehomesonGettysburgAvenueThecostofremovingtheexistingpipeandreplacingthisserviceisincludedinthecostestimateonpage1311



IVConclusionsCostEstimateandNextStepsBasedontheanalysisanddiscussionscompletedforthisprojectthefollowingimprovementsarerecommendedtoaddresstheproblemsidentifiedintheareaandmeettheCitysgoalsConstructawaterqualitypondinLakeviewParktomeettheenhancewaterqualityinMedicineLakeThepondshouldbesizedtomeettheBassettCreekWatershedDistrictsLevellstandardsfortheareaThepondshouldbedesignedasanamenitytotheparkandsurroundingneighborhoodTheestimatedcostofcreatingtheproposedpondandrestoringtheparkisapproximately145670includingcontingenciesengineeringandadministrationThecostestimateisshownonthenextpageIfcostsareincurredtoremovetheasbestospipeandremoveandrelocatethesanitarysewerpipealongwithconstructionofthepondthetotalestimatedprojectcostis416990ThefollowingadditionalissuesshouldbeconsideredinsizingandcompletingafinaldesignfortheproposedpondObtaintheactuallowentryelevationsoftheadjacentresidencestodeterminehowsusceptibletofloodingtheyareConsideroptionstoincreasethesizeofthepondorpurchaseandremovethreatenedstructurestoreducefloodingconcernsintheareaConsiderwinterexcavationofthepondduetodifficultsoilconditions12T
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