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FOREWORD

ThislimnologicalstudyofSpringandPriorLakeswasconductedinresponsetolocal

concernsoverpoorwaterqualityTheprojectwasajointendeavorbetweenmanylevelsof

govemment FundingwasprovidedfromthePriorLakeSpringLakeWatershed

DistrictTheUSEnvironmentalProtectionAgencythroughtheCleanLakesProgram

provided509bcostsharefortheprojectTheStateofMinnesotaPollutionControlAgency

providedprojectmanagementandtechnicalreview

ThisreportcontainstwoseparatesectionstheDiagnosticStudyaadtheFeasility

ReportThediagnosticportionofthereportprovidesadescriptionofthewatersheda

compilationofbothestingandnewwaterqualitydatadevelopsnumericalwaterquality

goalsandthenecessarywaterqualityimprovementstomeetthewaterqualitygoalsThe

FeasibilityReportcompilesandevaluatesremedialalternativesThealternativesare

reviewedastotheirtechnicalfeasibilitycostandtheiregpectedbenefitUltimatelythe

feasibilityreportoffersagroupofalternativeswhichprovideafeasiblecostreffectiveplan

tomeettheperformancestandazdsdevelopedintheDiagnosticStudy
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EECUTIVESUNIlVIARY

ThisreportpresentstheresultsandrecommendedImplementationPlanforthe

DiagnosticlFeasibilityStudyonPriorandSpringLakesTheprojectwasajointeffortand

wasfundedbythePriorIakeSpringLakeWatershedDistrictPSSLWDandEPAthrough

a50costshareintheCleanLakesProgramTheStateofMinnesotasPollutionControl

AgencyPCAprovidedtechnicalreviewandprojectmanagement

DIAGNOSTICSTUDY

TheDiagnosticStudyincludeda12monthwaterqualitymonitoringprogramand

subsequentdataandlanduseassessmentswhichcharacterizedthesourcesofwaterquality

problemsonthelakesTheFeasibilityStudyevaluatesthevariousalternativesforwater

qualityimprovementanddevelopstheImplementationPlanfortheproject

SpringUpperPriorandLowerPriorLakesareimportantrecreationalresourcesSpring

LakeisafocalointfortheplannedRegionalParkwhichwillincludeaswimmingbeach

UpperandLowerPriorLakesareconnectedhavepublicaccessandswimmingbeaches

AlgalbloomsaretheprimaryproblemsrestrictingdesiredusesofSpringandUpperPrior

Lakes Thesebloomsareexcessiveduringthegrowingseasonwithchlorophyll

concentrationsaveraging45g1and35g1forSpringandUpperPriorLakesrespectively

Bloomsofthismagnitudeplacebothlakesintheworst33oflakesintheCentral

HardwoodsRegionLowerPriorLakehasmuchbetterwaterqualityandisinthebest33b

oflakesintheCentralHardwoodsRegion

PrimaryproductivityalgalgrowthinUpperPriorandLowerPriorLakesisclearlylimited

bytheavailabilityofphosphorus PrimaryproductivityinSpringLakeisnotalways

phosphoruslimitedThisisduetoextremelyhighphosphorusconcentrationsinSpring

LakemakingitoverlyabundantEventhoughSpringLakeisnotalwaysphosphorus

limitedphosphorusisstilltheprimarypollutanttargetedforreductionsforseveralreasons

Phosphoruslevelscanbereducedtothepointwhereitagainbecomeslimiting

Itisgenerallyeasiertoreducephosphorusthanothernutrients

ES1



ThealgalspeciesdominatingSpringLakearebluegreenswhichcanSxtheir
ownnitrogen

Reducingnitrogenwithoutequalorgreaterreductionsofphosphoruscouldgivea

greatercompetitiveadvantagetobluegreenalgae

PrimaryproductivityinUpperPriorLakewhichreceives55Jbofitsphosphorua

budgetfromSpringLakeisclearlyphosphoruslimited

ThedirectwatershedareatoSpringLakeencompasses13250acresThislargewatershed

givesSpringLakearelativelyshorthydraulicresidencetimeof13yearsThewestern

portionofthedirectwatershetoSpringLakeisdominatedbyagriculturallandusesThese

usesconsistprimarilyofrowcropsApproximately2396ofthedirectwatershedtoSpring

LakeishighlyerodiblesoilsStreamsfromthesewatershedscontribute4196ofthetotal

phosphorusloadtoSpringIakeBecauseofthelargeamountofhighlyerodiblelandandthe
highphosphorusloadingtoSpringLakethesesubwatershedswereclassifiedashighpriority

forimplementationofagriculturalBestManagementPracticesBMPs

InternalphosphorusloadingissignificantinSpringLakeIntemalloadingisestimatedto
contribute33ofthetotalphosphorusloadinSpringLakeInternalloadingcausesthe

buildupofsolublereactivephosphoruswithinSpringLakeThisformofphosphorusisthe

mostreadilyavailableformforalgaluptakeApproximately60ofthephosphorusin

SpringLakeissolubleManagementofsolublephosphorusandinternalloadinginSpring

LakewillbeimportantforimprovingUpperPriorLakeaswellasSpringLake

UpperPriorLakehasarelativelysmalllakevolumeThisgivesthelakeashorthydraulic
residencetimeof02yearsandmeansthatcontrollingexternalphosphorussourcesare

particularlyimportantforimprovingthelakePriorLakereceives55ofitsphosphorus

fromSpringLakeThirtyfivepercentoftheremainingphosphorusloadcomesfromthe

directdrainageareatoUpperPriorLakeMuchoftheshorelineishighlydevelopedLawn

maintenancetothewatersedgeisacommonpracticeInadditioncityareassouthofthe

lakeareheavilydevelopedFewopportunitiesestforstormwatersystemretro5tsorfor

newstormwaterqualitybasins Publiceducationwillbeimportantforurbanareas

surroundingUpperPriorLake
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ThewaterqualityofLowerPriorLakeisfairlygood Howevertherearesignificant

developmentpressuresparticularlyalongthenorthshoreofthelakeWisedevelopment

willbeimportantinmaintainingthequalityofLowerPriorLake

FEASIBILITYSTUDY

IntheFeasibilityStudyanumberofalternativeswereevaluatedtoreachphosphorus

concentrationgoalsThesealternativesrangefromadministrativealternativessuchas

fertilizermanagementeducationprogramstostructuralalternativessuchaswetland

restorationEachoptionwasevaluatedforpotentialwaterqualitybenefitsestimatedinitial

andlongtermoperationandmaintenancecostsandtechnicalfeasibility Themost

technicallysoundandcostreffectiveoptionswereincorporatedintotheImplementationPlan

forimprovingthelakes

Specialconsiderationwasgiventoalternativesthataddressproblemsandreducepollutant

loadingsattheirsourceandtoalternativesthathavethepotentialtoreducerunoffaswell

asphosphorusTheFeasibilityStudyalsoidentifiesnumerousexistingwaterquality

initiativesbythePLSLWDandotherlocalagencies TheImplementationPlanwas

designedtocomplementtheseegistinginitiativesparticularlylanddevelopmentregulations

PartsofthePIJSLWDarecurrentlyexperiencingrapidurbandevelopmentAreaswithout

sewerarebeingdevelopedassinglefamily10acrelotsTheImplementationPlanimproves

regulationofthistransitionthroughrevisedwetponddesigncriteriabydevelopingmethods

forensuringmaintenanceofwaterqualityfacilitiesandbypubliceducationeffortsThe

finalplanincludesthefollowingelements

Apublicinformationeducationprogramwhichwillfocusonfertilizer

managementyardwastemanagementsepticsystemmaintenanceenlisting

publicsupportandimprovingnonpointsourcepollutionpreventionpracticesby
locallandowners

AmendmentstotheDistricts509Planincludingrevisionstowaterqualitypond

designcriteriaclarificationofresponsibilitiesformaintainingstormwater

facilitiesandamendmentstoprotectlandlockedbasins
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Afertilizermanagementincentiveprogramtoencourageagriculturaloperators

intheprioritywatershedstoutilizesoiltestsandmanageagriculturalnutrienta

thatwillachieveprofitablecropproductionardreducenutrientrunot

Promotionofnotillfarmingthroughthepurchaseofanotilldrillforuseby

farmersintheprioritywatershed

Promotionofaquascapingasameansofestablishingresidentialshoreline
buffers

Modificationstoegistingstormwaterbasinstoimprovephosphorus

sedimentationandreducephosphorusloadingtothelakes

Therestorationoffourprioritywetlandareastoreducethephosphorusloadto

SpringLakeprovidefloodstorageandwildlifehabita

Aferricchloridechemicalfeedsystemtoreducetheinflowofdissolved

phosphorusfromCountyDitch13toSpringLake

AerationofSpringLaketoreduceinternalcyclingofphosphorus

Developmentoflakewideaquaticmacrophytemanagementplanstofacilitate

longtermcomprehensiveaquaticmacrophytemanagementfollowingtreatment

ofEurasianwatermilfoil

ImprovementstoanorthernpikespawningareaonLowerPriorLake

Theestimatedcostofimplementingtheplanoverthesixyearprojectdurationis774070

ImplementationoftheplanwillreducephosphorusloadingtoSpringLakeUpperPrior

IakeandLowerPriorLakeby4030and20XorespectivelyThesereductionswill

significantlyreducethefrequencyandseverityofalgalbloomsAreductioninalgalblooms

willalsodecreasethevolumeoforganicmatterwhichcontributestosedimentogygen

demandReducingalgalbloomswillalsoincreasewaterclarityTheimprovedconditions

willbesufficienttochangeSpringLakefromnonsupportingtopartiallysupporting

swimmingWaterclarityinUpperPriorLakewillincreasebyanestimated08fee
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Oneconsequenceofimprovingwaterclaritymaybeanincreaseinthegrowthofaqustic

macrophytesweeds Increasedlightpenetrationmayallowweedgrowthiatodeeper

wateraThisshouldbeviewedasimprovingthebiologicalhealthanddiversityofthelakes

Thischangewillalsobeaddressedaspartoftheaquaticmacrophytemanagementplans
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SECTIONI

INTRODUCTION

SpringLakeUpperPriorLakeandLowerPriorLakeareachainoflakeslocatedinScott
CountyMinnesotasouthwestoftheMinneapolisStPaulmetropolitanareaThelakes
haveprovidedanimportantrecreationalresourcesincetheareawasfirstsettled inthe

mid1800sThisstudywasconductedtoidentifytheexistingandpotentialsourcesofwater
qualitydegradationandtoimprovethethreelakesbyreducingtheoccurrence ofblue

greenalgaebloomsonthelakesSpringlakewaspreviouslystudiedindepthbyOsgood
1983ThisstudybuildsontheworkcompletedbyOsgoodandincludedacomprehensive
monitoringprogramforUpperandLowerPriorLakesResultsofthisinvestigationare

presentedintwostudiesadiagnosticstudyandafeasibilitystudy

ThediagnosticstudydescribesthelakesandtheirwatershedThestudyalsoincludesa
comprehensivewaterqualitymonitoringprogram Thegoalsofthisstudyareto

characterizeandquantifythesourcescontributingtowaterqualitydegradationand

developnumericalwaterqualitygoalsforthelake Thefeasibilitystudycompares

potentialremedialalternativesanddevelopsanimplementationplanwithmanagement
activitiestomeetthenumericalgoals

Thisstudyispresentedinfourmajorsections Adescriptionofthelakesandtheir

watershediscompiledincludinginformationsuchaslocallanduseandpotentialpoint

andnonpointpollutionsourcesSecondlyadetailedlimnologicalassessmentismade
utilizingpreviouslycollecteddatadatafromthecurrentmonitoringprogramandwater
qualitycomputersimulationsLastlyawaterqualityassessmentismadewhichdefines
numericalwaterqualitygoalsThesegoalsareusedtodevelopanimplementationplan



SEGIION2

WATERSHEDDESCRIPTION

ThefollowingsectionprovidesadescriptionofthePriorLakeSpringLakeWatershedIt

hasbeendividedintothreemajortopicsadescriptionofthelakesadescriptionofthe

landandasummaryofknownorpotentialpollutionsources

LAREDESCRIPZZON

SpringLakeUpperandLowerPriorLakesareallcontainedwithinthePriorLakeSpring

LakeWatershedDistrictTable21Figure21The42squaremilewatershedlieswithin

ScottCountyMinnesotasome20to30milessouthwestofMinneapolisThewatershedis

boundedbytheLowerMinnesotaRiverSandCreekandCreditRiverWatershedsThe

nearestcityisPriorLakewithapopulationofabout10000

TABIE21

LOCATIONOFSTUDYSITE

Name Spring UpperPriar LowerPrior

County Scott Scott Scott

Latitude 444203 444255 444405

Longitude 9313 932640 93

TownshipRange T114NR22W T114NR22W T115NR21W
Sections458910 Sections234 Section30

T115NR22W T115NR22W
Sections3435 Sections25263536

Departmentof 700054 700072 00026

NaturalResources

IDNumber
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PysicalDescription

SpringLakeUpperPriorLakeandLowerPriorLakeareachainoflakesSpringLake
isphysicallyseparatefromUpperPriorwhileUpperandLowerPriorLakeswere

originallyonebodyofwaterTheconstructionoftheChicagoMilwaukeeStPauland
PacificftailroadcausewayacrossanarrowsectionofPriorLakeoveranumberofyears

effectivelyseparateditintotwolakesby1930Sincethenthetwohavebeenconnectedonly

byanarrowchannelofwater

OfthethreelakesexistingtodayLowerPriorhasthegreatestsurfaceareaandmaximum

depthTable22SpringLakehoweverhasthegreatestmeandepthUpperPriorLakeis

thesmallestofthethreeinsurfaceareadepthandvolume

TABLE22

PHYSICALDESCRIP1IONOFSPRINGLABEUPPEftPRi08LAKE
ANDLOWEftPRIORLAI

parameter SpringLake UpperPria LowerPrio

SurfaceAreainacha 631 2553 340 1376 ffi7 3348

MimumLengthinmikm 16 257 15 241 30 483

MeanWidthinmikm 062 1 035 057 043 069

ShorelineLengthinmikm 50 81 68 110 151 243

MaximumDepthinftm 34 104 43 131 56 171

MeanDepthinftm 563 8 24 13 41

Volumeinacftm 11674144x10 267533x10 1110713x10
NumberofInlets 2 2 1

Numberof0utlets 1 1 1

Thermocline Yes Yes Yes

DirectWatershedLakeRatio 21 10 25

LakeUses

InthissectioncurrentusesofthethreelakesarecomparedtohistoricalusesInaddition

lakeusearecomparedtousesonotherlakesinthearea
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HistoricalUsesTheareaaroundSpringandPriorLakeshasneverhadmuchindustrial

activityAsmallgristandmilldamoperatedbetweenSpringandPriorLakesduringthe
1800s

ThelakeshavealonghistoryofrecreationaluseTheGrainwoodResortopenedin1879

onlyfouryearsafterPriorLakeVillagewasincorporated Therailroadcontinuedto

bringvisitorsandmanysmallerresortswerestartedincludingFishPointSchraeders

andSpringLakePavilionPaulDurandpersonalcommunicationManyoftheresorts

werepicturedonpostcards FishPoint190GrainwoodLanding19061910and

SpranksResort19101940

By1940SpringLakehad59cottages5resortsandmorethan125boatsusedforfishing

boatingandotherrecreationalpurposesUpperPriorhad96cottagesandcabins5resorts

and150boatsLowerPriorhad90cottages2resortsandmorethan150boatsDepartment

ofConservation1940

CurrentUsesSpringandPriorLakesareheavilyutilizedforrecreationalpurposesdueto

theirproximitytoalargeurbanpopulationThereareover2000000residentsofthe

MinneapolisStPaulmetropolitanareaandanother200000livingincitieswithina50
mileradius

AllthreelakesareclassifiedasGroupIwaterresourcesbythePriorLakeSpringLake

WatershedDistrictTheyhavethehighestdegreeofDistrictimportanceduetoregional

recreationalsignificancesupportofhighbodycontactusesgamefishingresourcesand

highaccessibilityPriorLakeSpringLakeWatershedDistrict1986

TherearefourpublicboatrampsonthelakesoneonthenortheastendofLowerPriorone

onthesouthwestendofUpperPriorandtwoonSpringLakeonetothesouthwestandoneto

thenorthThelatterislocatedinSpringLakeRegionalParkAswimmingbeachis

plannedaspartoftheregionalparkhoweverthepoorexistingwaterqualityinSpring

Lakelimitsthevalueofstartingabeach

SpringLakeRegionalPark162haispartofanetworkof54plannedregionalparks

parkreservesandspecialusesiteswithinthemetropolitanareaMetropolitan

DevelopmentGuideVolume2pages1516Themajorityoftheseparkshaveeadstingor
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proposedboatrampsandswimmingbeachesBecreationalfacilitiesarealsofoundat
manyoftheremaining9421akeswithinthesevencountiesoftheMetropolitanArea

Overall165millionwaterrelatedoccasionstakeplaceannuallyinthemetropolitan
regionOsgood1983TheMinnesotaDepartmentofNaturalResourcesDNRconducted
ausesurveyofSpringUpperandLowerPriorLakesin1981Table23Fshingwasthe
predominantuseofthelakesrangingfrom12759personhoursacreonUpperPriorto
5042personhoursacreonLowerPriorMostfishingwasbyboatFishingpressurehas
doubledonmetropolitanarealakesjudgingbycreelcensusGilbertsonpersonal
communication ThelevelofuseonSpringUpperandLowerPriorLakesis

particularlyhighForexamplethefishinguseonWhiteBearBaldEagleandPeltier
Lakesinthenorthernmetropolitanareais328364and403personhoursacre

respectivelyMDNR19871989a1989bAlthoughnocreelcensushavebeenconductedon
SpringorPriorLakestheyappeartohaveexperiencedthesameincreaseinpressureThe
DNRdatadoesnotincludethecategoryofswimming

TwoestablishedswimmingbeachesexistSandPointeonthenorthshoreofLowerPrior

LakeandWatzlsPointatthesouthernendDuringthesummerseasonanaverageof
350peopleswimatSandPointeduringaweekdayandthenumberincreasesto650dayon
theweekendsWatzlsPointBeachhas5swimmersdayduringtheweekand200dayon

theweekendOnanannualbasisvisitoroccasionsatSandPointeBeachaveragefrom

29600to47900andfrom8800to12350atWatzlsPoint

ThebeachatSpringLakeParkwouldincreasethetotalrecreationaluseofthelakes

considerablyiftheestimateof92000annualuseroccasionsbytheyear2000isaccurate

MetropolitanCouncil1987HoweverSwimminghasnotbeenpopularinthelakefor

sometimeFurtherlakedegradationmayadverselyafectactivitiesonthelakeshoreand

fishingOsgood1983

UseofOtherLocalLakes ThePriorLakechainissandwichedbetweenother

recreationaluselakeswithina50mile80kmradiusTenorfifteenmilestothenorth

lieanumberofTwinCitieslakessuchasMinnetonkaCalhounandHarriet Forty

milestothesouthandsoutheastbetweenMankatoandFaribaultlieanumberoflakessuch

asLakeElysianEagleLakeLakeWashingtonandMadisonLakeBetweenthesetwo

setsoflakesthePriorLakechainrepresentstheonlymajorrecreationalopportunity
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TABLE2g

PERSONHOURSOFRECREATIONALUSEACRE
PersonHoureAcre

MdMsvto1VLdtember1981

sPrig UPPaPriac LowerPrior

Fishing 6373 12759 5042

Runabouts 801 5424 5699

WaterSkiing 187 843 47

Sailing 108 261 409

CanoesRowboats 0 087 178

PontoonHouseboats 087 847 655

InflatableRafts 0 0 027

Paddleboats 05 057 082

JetSlds 015 0 034

Windsurfers 0 014 0

BreakdownofFishin

Bost 946Yo 4630 858Ro

Dock 25 6 5

Bank 29 88 67

Gilbertson1988personalcommunication
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LANDDESCRIP1ION

i
ThewatershedcontributingrunofftoPriorandSpringLakesisshowninFigure21The

watershedareaisapproximately15000acresandisdividedintosubwatershedsasshown

SubwatershedareasarelistedinTable24Mostofthewatershedliesinagricultural

areastothesouthofSpringLake

TABLE24

SUBWAZRSHEDARFASACRES

SPg UIP LowePriar

SL1 5312 UP1 5896 LP1 104

2 1140 2 197 2 188

3 3884 3 367 3 381

4 112 4 747 4 205

5 9i 5 653 5 1684

6 141 6 6155 6 71

7 26 194 7 1066

8 86 8 506 8 659

9 63 9 259 9 159

10 35 10 25 10 2914

Shoreland 126 11 276 11 516

12 155 12 86

Shoreland 2351 13 4403

14 219

5 145

16 64

17 6

1 558

19 382

20 35

21 474

22 26

Shoreland 497

Total 11020 18006 20967
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LandUses

HistoricalLandUsesMostofthelandwithinthePriorSpringLakeWatershedhasbeen

usedforagriculturesincetheareawassettledAerialphotographstakenin1951and
publishedaspartofthe1955soilsurveyshowlakeshoredevelopmentrestrictedtothe
southeastshoreofUpperPriorLakenearwhatisnowdowntownPriorLakeLessthan5

percentoftheshorelineofthethreelakesappeareddevelopedthen

Historicallythewatershedwascoveredwithhardwoodforestsandcontainednumerous
wetlandsFigure22showsthelocationsofhistoricalwetlandsasobservedbytheoriginal
landsurveysconductedin1855

CurrentLandUsesThebiggestsinglelandusewithinthePriorSpringWatershedis

agricultural44percentbutmuchofthenorthernpartofthewatershedhasbeendeveloped
Aerialphotographstakenin1983showedtheoppositeofthe1951photographswithlessthan

5percentoftheshorelineofthethreelakesremainingundeveloped Awatershed

reconnaissancecompletedinApril1993confirmedthehighdegreeofestingshoreline

development Mostshorelineresidentsmaintainlawnstothewatersedgeandmany

haveinstalledsandblankets

CunentlanduseforeachofthesubwatershedsshowninFigure21islistedinTable25

TheexistinglandusemapispresentedasFigure23TheSpringLakesubwatershedsasa

grouparepredominantlyagricultural55percentThedirectwatershedtoUpperPrioris

mostlyopenarea50percentwhileLowerPriorismostlysinglefamilyresidential49

percent Urbandevelopmentsareprimarilyresidentiallocatedadjacenttonatural

amenitieswithlimitedcommercialindustrialdevelopmentswithinthePriorLakecity

limits ThepredominatetypeofresidentialdevelopmentintheDistrictisthesingle

familyhomewithconcentrationsorientedtowardSpringandPriorLakeswoodedslopes

andpondingareasCommerciaUindustrialuseisscatteredalongHighway13throughthe

CityofPriorLakeconsistingofwarehousingstorageofconstructionequipmentand
serviceorientedbusinesses Rurallanduseismainlyagriculturalrelatedwithfarm

sizebeingabout150acresCropandpasturelandsarebothutilizedwiththemaincrops

beingcornandsoybeansandcattlegrazingforpastureThereareisolatedlandareas

throughouttheWatershedDistrictduetothehillymorainetopographywhichmakesthe
landunsuitableortooexpensivefordevelopmentTheseareasareconsiderednatural

environmentwiththeselandssometimesbeingdedicatedasparksorpublicopenspace
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TABLE2F

CURRENTSUBWATEIiSHFDLANDUSE

Totals SpringLake UpperPriorLowerPrio Watershed

Areaacres 10992 1800 2094 148867

OpenWater 97 46 13 9

UndevelopedOpen 179 49 202 221

Wooded 62 54 146 73

Range 00 00 44 06

Pasture 00 00 00 00

Crop 553 161 4 438

SingleFamilyResidential 106 206 488 172

MultiFamilyResidential 00 00 00 00

MixedUrban 00 00 00 00

CommercialIndustrial 03 36 23 10

RecenttrendsoflandusepatternswithintheDistrictindicateintenseresidential

developmentforthemunicipalityofPriorLakeespeciallyadjacenttothelakes
Agriculturehasexperiencedamodestdeclineincroplandacresandinthenumberof
farmsHowevermuchofthesoilwithintheDistrictisclassifiedbytheSoilConservation

ServiceasgoodfarmlandwithanareabySuttonsLakeasaprimeagriculturalareaso

agricultureshouldremainaprioritylanduseintheruralareadespitethedecline
ExistinglandusemapspreparedbyScottCountyandtheCityofPriorLakewereusedto
prepareFigure23

FutureLandUseFuturelanduseplansfromtheCityofPriorLakeandScottCounty

ComprehensivePlansindicaterecenttrendsinlanduseshouldcontinuewithinthe

DistrictTheCityofPriorLakesintenseresidentialdevelopmentwillcontinuewiththe
populationpredictedtobe15750bytheyear2000bytheMetropolitanDevelopment
FrameworkPlan Thecomprehensiveplanindicatesaneedforcommercialservices

areaindustriallandandpublicopenspaceThelandareaoutsidetheurbangrowthfor

theCitybutyetwithintheCitylimitsshallremainagriculturalifsodesiredThemain
emphasisareaofgrowthfortheCityofPriorLakeinthenextfewyearsispredictedtobeon
thenorthwestsideofLowerPriorLakeTheCityplanstopromotedevelopmentinexisting

developmentsandtodiscouragescatteredurbanization
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TheScottCountyPlanningDepartmentasindicatedintheircomprehensiveplanwill

discouragethedevelopmentofrurallandintoresidentialsubdivisionsandattemptto

preserveagriculturallandoutsideofcitylimitsThelandsouthoftheCityofPriorLake

intheDistrictiszonedA2forSpringLakeTownshipandA1forSandCreekTownship

A2andA1zoningrequiresaminimumof10acreslostand40acreslotrespectivelyfor

abuildingpermitthusencouragingagriculturallanduseRurallandshouldremainan

agriculturallandusebarringintensepressuretourbanizewhichisnotforeseen

InsummarythelanduseintheDistrictisseenasbasicallyurbandominatedinthearea

aroundSpringandPriorLakeswithrurallandusedominatingsouthofthelakesFuture

landuseisseenasmoreresidentialurbangrowtharoundthelakesespeciallythe

northwestareaofLowerPriorLakewithanemphasisonpreservingagriculturalland

outsidethecitylimitswithintheDistrictScottCountyandtheCityofPriorlakehave

preparedfuturelandusemapsofthewatershedareaThisinformationissummarizedin

Figure24

WetlandsScottCountyhaslostover80percentofitsoriginalwetlandstodevelopment

farmingordegradation Thusitwasdeterminedthatapreliminaryinventoryof

restorablewetlandswouldbeusefulandthatwetlandrestorationmaybeanimportant

implementationelement

Todeterminepotentiallyrestorablewetlandsseveralsourceswerecompiledand

combinedtocompleteonemapfortheDistrictThismapshowsrestorablewetlandsinthe

DistrictwithparticularemphasisplacedonthesouthernportionoftheDistrictFigure25

ThesourcesusedaretheDNRProtectedWetlandInventoryPWIincludedasFigure26

MetropolitanCouncilaerialphotographsfrom1990SWCDsectionwetlandmapsand

visualsurvey

Therestorablewetlandsmapwasdevelopedsuchthatmappedwetlandsonlyshowrelative

sizeandlocationintheDistrictAtotalof2040acresofpotentiallyrestorablewetlands

existintheDistrict Afinalsourcemaybeusedtoconfirmtheexistenceofprevious

wetlandsinyearspastbycomparingtheinventorytothehistoric14yggmapshownas

Figure22 WhilethescaleoftheTryggmaplimitscomparisonlargewetlandareas

confirmtheexistenceofmanyofthewetlandsontherestorablewetlandsinventory
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TheDistricthasstatedinits509planthatwetlandrestorationiaapriorityfortheDistrict

AsstatedintheDistrictgoalsoneofseveralprioritiesrelatingtowetlandrestorationisto

maintainandimproveallesistingnaturalandartificialwatercourses Theoverall

benefitforthesewetlandscanberecognizedbytheiruseforwaterqualityfloodcontrol

andhabitatrestoration

FeedlotsDataonpermittedfeedlotswereobtainedfromtheMPCAThisdatabasehas

beenstoredoncomputerbysectionnumberandisincludedinAppendixAPermittedsites

arelabeledonthefeedlotmapFgure27MPCApermittedfeedlotsarerequiredto

operatewithoutpollutingsurfacewaters Thesesitesareallconfirmedtohavelow

contaminationpotentialthroughwatershedreconnaissanceconductedinApril1993The

potentialforsurfacewaterpollutionwasdeterminedbythenumberofanimalslandslope

andthefeedlotsproximitytoasurfacewaterbody

NonpermittedfeedlotinformationwasobtainedfromtheScottSWCDandfroma197

feedlotsurvey InspectionwasperformedinApril1993todeterminewhichsitesstill

ested Currentlyoperatingfeedlotswerenotedonmapsandgivensurfacewater

pollutionpotentialratingsofhighmediumorlowrelativetothenumberofanimals

presentcurrentconditionofthefeedlotlandslopeandproximitytosurfacewaterbodies

Table26wasdevelopedasaresultoftheinspectionAdditionalfeedlotsnotpresentinthe

1977SWCDsurveywerenotedgivenaratingandaddedtothemapFeedlotsfoundinthe

April1993inspectionareshowningure27Thepermitstatusoftheobservedfeedlotsis

alsoshownonthefigure

Theinspectionfoundonlyonefeedlotthathadahighpotentialforpollutioninthe

watershedThisfeedlotislocatedbelowthedischargepointfromLowerPriorLakeand

outsidetheprojectareaInadditionthenumberoffeedlotsinthestudyareahasdecreased

from43feedlotsin1977to22feedlotsin1993Thecurrentnumberoffeedlotsincludestwo

feedlotswhichwerenotinexistencein1977

SepticSystemsThestatusofonsitesepticsystemswasinvestigatedbycontactingboththe

CityofPriorLakeandScottCountyMostoftheCityofPriorLakeisconnectedtosanitary

sewerThereareonly120onsitesepticsystemsintheCityNineofthesesystemsserve

commercialfacilitiesTheCityestimatesthatonefailingsystemisfoundandcorrected

abouteveryotheryear ThejurisdictionfortheCityencompassesbothUpper
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i
TABLE26

FEEDLOTINVENTORY

nicso

c

AnimalsViaible Land Flow

Location 1895 1877 FeedlotCondition Slope ft Rating Commenb

T114R23336 66 20 PartialVegetation Bteep 300 Medium Drainsto3uttonLake

T114R23314 16 1 MinimumVegetation Flat 60 Low DrainetoSwampLeke1977surveyahowedlandlocked

T114R298183WL4 0 Vegetated Flat Low Distaetochannelflowisextreme

T114R29813NWl49E14 0 Vegetated Flat Low Dietaetochanaelflowisextreme

T114R23819NEl43El4 0 WellVegetated Flat 100 Low ConditionoffeedlotehoweHttleuee

T114R22818 70 20 NoVegetstion Flat 1000 Low Dietanoetoditchieextremeoverland

Ti14R22929NWl4 60 0 MediumVegetation Flat 2000 Low Lowueeatpreeen

a T119R22829NEl4 S6 2 MediumVegetation Flat 2100 Low Lowueeatpreeent
r

T114R22828 36 30 NoVegetation Medium 1600 Medium DrainetoFiahLake

T114R22S22 20 PartialVegetation Medium 2000 Low Drainetowetlandonnorth

T114R22816SEL4 20 20 PartialVegetation Flat 5000 Low Nochangeeinoe19T2survey

T114R22321 84 9 NoVegetation Medium 9800 Low Changeinanimalueelfmitedspaoekeepsvegetationlow

T114R22320 67 NoVegetation Flat 4200 Low Lowueagesiace1977survey

T114R223173El4 16 WellVegetated Flat 100 Medium Pheaeantcageanimalswellioncealedwetlandnearcage
longdistanoetoditch

T114R22817NWl4 26 16 WellVegetated Flat 3400 Low Paeture

T114R22917NE4 42 26 WellVegetated Flat 1800 Low Lowuseoverlargearea

T114R22Sll 100 PartialVegetation Flat 1200 Medium Leseueethan1977aurvey

Tll6R22323 60 NoVegetation 3teep 200 High GulythroughfeedlottlowedirectlytoPikeLake

Tll6R22326 80 PartialVegetation Flat 60 Low Areaielandlocked



andLowerPriorLakesMostofSpringLakeisintheorderlyannexationareafortheCity

thusservicesmaybeextendedtoareassunoundingSpringLakeinthefuture
C

CurrentlymostoftheareasurroundingSpringLakeisinScottCountyjurisdictionScott

Countyinspectssepticsystemsduringinstallationandtracksthepumpingfrequencyfor

eachsysteminthecountyIfasystemispumpedthreetimesinoneyearthecountysends

theowneraletterinformingthemthattheirsystemmaybefailingThecountycurrently

doesnothavethestafftoinspectforfailingsystemsandgenerallyidentifiesfailing

systemsbycomplaintsItisestimatedthat15to20failingsystemsarefoundandcorrected

countywideeachyear

ImpactstothelakesfromsepticsystemswillbepotentiallygreatestsurroundingSpring

Lake AreassurroundingUpperandLowerPriorLakesareconnectedtothesanitary

sewerservingtheCityofPriorLake Osgood1983estimatedthat3percentofthe

phosphorusbudgetinSpringLakeisduetosepticsystemsOsgoodcounted117onsite

systemswithin300feetofSpringLakeandusedthisnumbertoestimatetheloadingThis

countwasupdatedusing1990serialphotosto95homesThecountincludedonlythose

homesoutsidethesanitarysewerserviceareaThedecreaseinthenumberofhomes

countedmaybeduetoespansionofsewerservicesortodifferencesincountingtechniques

Ineithercasetheloadingfromsepticsystemshasnotincreasedsince1983

SincethestudycompletedbyOsgoodScottCountyhasstartedtrackingpumping

frequencyThusduetoproactivetackingofsystemperformancethelowloadingestimate

byOsgoodandreductionofthenumberofhomesutilizingonsitesystemssepticsystem

inputsarenotconsideredasignificantproblemforthethreelakes

DitchesOnlyonecountyditchislocatedintheWatershedDistrictCountyDitch13The

locationofthisditchisshownonFigure28 RemainingditchesintheDistrictare

privatelyowned

TileLinesWatershedreconnaissancewasperformedApril241993toidentifyknown

tilelinesThereconnaissancewasperformedinearlyspringtomaximizethevisibility

oftileinletsHoweveronlysixmarkerswereobservedinthefieldsThemarkerscould

indicatethepresenceoftileinletsorrocksDuetothesmallnumberofmarkersobserved

noconclusionscouldbedrawnormapprepared
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IocalGeologv
r

Sucialgeologyistheproductofglacierscomingfromtwodifferentdirectionsthe

northeastandthenorthwestTheSuperiorlobeapproachedfromthenortheastbringinga

reddishbrownsandydrifterodedfromthebedrockoftheLakeSuperiorregion Ice

comingfromthenortheastdepositedagrayclaycalcareousdrifterodedfromNorth

DakotaManitobaandnorthwestMinnesotaThehillsridgesandkettlelakeswere

formedastheDesMoineslobebegantostagnateandmeltThisresultedinanirregular

topographycalledanicestagnationanddisintegrationmoraineInsomeareasofthe

watershedthisunconsolidatedsurficialmaterialexceeds500feetinthicknessItlies

about400feetdeepunderSpring300feetdeepunderUpperPriorand200feetdeepunder

LowerPrior

HydrogeologyBedrockformationsinthePriorLakeSpringLakeWatershedrangefrom

the470millionyearoldPrairiedueChiengrouptothe500millionyearoldIrontonand

Galesvillesandstones

ThePrairieduChiengroupsurroundsmostofUpperandLowerPriorLakes Its

sandstoneanddolomiterangefrom0to250feetinthicknessTogetherwiththeJordan

SandstonethePrairieduChiengroupconstitutethemajoraquiferunitintheTvinCities

metropolitanarea

OlderbedrockincludingtheJordanSandstoneStLawrenceFranconiaIrontonand

GalesvilleSandstoneformationsoccurinamilewidebandfromPikeLakesouth

throughUpperPriorandSpringLakewherethenfanouttothesouthwestTheIrontonand

GalesvilleSandstonesareanimportantaquiferbeyondthelimitsofthePrairiedu

ChienJordanaquifer

Thebedrocktopographyfollowsthebedrockformationswithhigherelevationvalues

outsidethenarrowbandofolderbedrock

Icecontactstratifieddriftandglacialtillcomposemostofthesurficialsedimentsinthe

watershedandrangefrom100to500feetthickBedrockaquifersinthewatershedare

highlysusceptibletocontaminationtothenorthwestandsouthoftheSpringPriorLake

chainandmoderatelysusceptibletothesoutheast
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GroundwatermovementwithinthewatershedisfromsoutheasttothenorthwestThewater

tableisatanelevationof850feetalongthesoutheastlakeshoreandabout800feetalongthe

northwestshoresThebottomofSpringLakeisatabout887feetUpperPriorisabout856

feetandLowerPriorisabout843feetAllthreelakeshavesurfaceelevationwellabovethe

groundwatertable

Soils

AcomprehensivesurveyofsoilsinthisareawaspublishedbytheSCS1955Amore

generalizedupdatewascompletedin1980Approximately11differenttypesofsoilsare

foundwithinthePriorLakeSpringLakeWatershedDistrictThefactorsthatinfluence

thedifferentsoilformationsincludeclimatevegetationparentmaterialreliefand
time

TheBurnsvilleHaydenKingsleyandScandiaSeriesoccurintheterminalmorainic

hillsTheyareamixtureofredandgrayglacialdriftandwereformedunderanative

vegetationofoakforestsTheClarionSeriesiswelldrainedundulatingtorollingsoils

andformedundertallprairiegrassesTheGlencoSeriesareverypoorlydrainedupland

soilshighinorganicmatterandarefoundunderanaturalvegetationofgrasssedges

reedsandafewwillowsTheHaydenSeriesarelightcoloredwelldrainedsoilsfound

naturallyundermixedhardwoodforestsTheLesterSeriesismoderatelydarkcolored

soiloriginallydevelopedundertallprairiegrassesTheLeSueurSeriesaremoderately

welldraineddarkcoloredsoilsassociatedwithhardwoodforestsPeatandMuckSeries

areorganicsoilslocatedinverypoorlydraineddepressions Thelastsoiltypethe

WebsterSeriesaredarkcoloredsoilsfoundonnearlyleveluplandflats Theyare

poorlydrainedandhaveanoriginalvegetationoftallprairiegrassesandmarshbunch

grasses

ThesesoilshavebeengroupedintofourdominantsoilassociationsAllareknownto

occurintheDistrictFigure29AroundLydiaandSuttonLakesthedominantgroupis

theWebsterLeSueurClarionLesterAssociation SouthofSpringLakeisfoundthe

LesterWebsterGlencoeAssociation TheHaydenLesterPeatBogsAssociationruns

fromthenorthwesttosoutheastbetweenSpringLakeandLowerPriorLakeAndlastly

theBurnsvilleHaydenKingsleyScandiaAssociationisfoundaroundUpperPriorLake

andPikeLake
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ManyofthesoilsinthewatershedarehighinorganiccontentSurficialpeatdepoaits

occurtothesouthofSpringLakeandalongWilsonCreekthemajorinlettoSpringLake

TheerosionpotentialinthewatershedisclassifiedasmoderateseverearoundSpring

LakeandseverearoundUpperandLowerPriorLakesbasedonsoiltypesandslopePrior

LakeSpringLakeWatershedDistrict1986

HighlyErodibleHELSoilsThesesoilsareanimportantpartoftheoveralllanduse

sectionbecauseofthepotentialforerosionandtherelationshiptowaterquality In

cooperationwiththeScottSWCDinformationontheHELsoilswasgatheredforthe

southemportionofthewatershedTheinformationusedtoinvestigateerodiblesoilsinthe

watershedincludedtheScottCountySoilSurveyFigures210through213thehighly

erodiblesoilmapunitlistfromScottCountySWCDandScottCountySWCDsectionmaps

locatinghighlyerodiblefieldsFigures210through213showthehighlyerodiblesoils

withinthesouthernportionoftheDistrictThereare10soilserieslistedashighlyerodible

soilsinScottCountyTable2OftheseassociationssixarefoundintheWatershed

District

Resultsoftheinvestigationfound3410acresofhighlyerodiblesoilsoutofthe14550acres

inthesouthernportionofthewatershedThereforeapproximately23percentofthe

southemwatershediscomposedofhighlyerodiblesoils

ScottCountySWCDandSCSiscunentlyfinalizingfarmprogramplanswhichlimitthe

amountofsoillostinhighlyerodiblefieldstowhatisknownasTImplementationof

theseplansisrequiredby1995ThefactorofTistermedtobetheamountofallowablesoil

lossonatonperacreperyearbasiswhichwillmaintainsoilproductivityOnmostofthe

soilsintheDistrictTisasoillossofapproximately5tonsperacreperyearWithcurrent

croprotationsusedintheDistrictmanysoillossesexceed60tonsperacreperyearIfthe

amountofsoillostfromhighlyerodiblesoilinthewatersheddropstoTtherewillbean92

x23 21percentdecreaseinsoillossperyearinthesouthernportionofthewatershedThis

reductioninsoillosswillhavedirectwaterqualitybenefits
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TABLE27

ffiGHLYERODIBLESOIIS

Smbol MapUnitName peroent T

BdC Burnsville 612 5

BdC2 BurnsvilleModeratelyEroded 612 5

BdD Burnsville 118 5

BdD2 BurnsvilleModeratelyEroded 18 5

BdE2 BurnsvilleSlightlyModeratelyEroded 1825 5

BdF Burnsville 2550 5

BeD3 BurnsvilleSeverelyEroded 118 5

BeE3 BurnsvilleSeverelyEroded 125 5

CaC ClarionSiltLoam 612 5

CaC2 ClarionSiltLoamModeratelyEroded 612 5

CbG3 ClarionSoilsSeverelyEroded 612 5

DaC2 DakotaLoamModeratelyEroded 612 4

DbC2 DakotaSandyLoamModeratelyEroded 612 3

EaC EsthervilleLoam 612 3

EaC2 EsthervilleLoamModeratelyEroded 612 3

EbC EsthervilleGravellySandyLaom 612 3

EbC2 EsthervilleGravellySandyLoamModeratelyEroded 612 3

HaC HaydenLoam 612 5

HaC2 HaydenLoamModeratelyEroded 612 5

HaD HaydenLoam 118 5

HaD2 HaydenLoamModeratelyEroded 118 5

HaE2 HaydenLoamSlightlyModeratelyEroded 125 5

HaF2 HaydenLoamSlightlyModeratelyEroded 2535 5

HbC HaydenSandyLoam 612 5

HbC2 HaydenSandyLoamModeratelyEroded 612 5

HbD HaydenSandyLoam 118 5

HbD2 HaydenSandyLoamModeratelyEroded 118 5

HbD3 HaydenSandyClayLoamSeverelyEroded 118 5

HbE2 HaydenSandyLoamSlightlyModeratelyEroded 1825 5

HbE3 HaydenSandyClayLoamSeverelyEroded 1825 5

HbF2 HaydenSandyLoamSlightlyModeratelyEroded 2535 5

HcC3 HaydenSoilsSeverelyEroded 612 5

HcD3 HaydenSoilsSeverelyEroded 118 5

HcE3 HaydenSoilsSeverelyEroded 125 5

LaC LakevilleLoam 612 3

LaC2 LakevilleLoamModeratelyEroded 612 3

LaD LakevilleLoam 118 3

LaD2 LakevilleLoamModeratelyEroded 1218 3

LbC LakevilleBurnsville 612 3

LbC2 LakevilleBurnsvilleModeratelyEroded 612 3

LbD LakevilleBurnsville 1250 3

LcC LesterSiltLoam 612 5

LcC2 LesterSiltLoamModeratelyEroded 612 5
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TABLE27

HIGHLYEftODIBLESOILS

Continued

Snmbol MapUnitName penoeat T

LcD LesterSiltLoam 118 5

LcD2 LesterSiltLoamModeratelyEroded 118 5

LcE2 LesterSiltLoamSlightlyModeratelyEroded 125 5

LcF2 LesterSiltLoamSlightlyModeratelyEroded 2535 5

LdC3 LesterSoilsSeverelyEroded 612 5

LdD3 LesterSoilsSeverelyEroded 118 5

LdE3 LesterSoilsSeverelyEroded 1825 5

LdF3 LesterSoilsSeverelyEroded 2535 5

Sb StreplandHaydenLesterMaterials 5

Ta TenaceEscarpments 5

TbC TerrilSandyLoam 612 5

TbD TerrilSandyLoam 1218 5

TbE TenilSandyLoam 125 5

TcC TerrilSiltLoam 612 5

TcD TerrilSiltLoam 118 5

TcE TerrilSiltLoam 1825 5

WaC2 WaukeganSiltLoam 612 4

WaD2 WaukeganSiltLoam 118 4

Climate

Minnesotahasacontinentalclimatecharacterizedbyhotwetsummersandcolddry

wintersThePriorLakeWatershedDistricthasanautomaticraingageindowntown

PriorLakeandtheNationalOceanicandAtmosphericAdministrationreceives

informationfromnearbyweatherstationsinChaskaJordanandtheMinneapolisSt

PaulAirport

ThecoldestmonthatPriorLakeisusuallyJanuaryandthewarmestJulyThereare

usually167daysbetweenkillingfrostsJuneisusuallythewettestmonthandJanuarythe

driestAnnualprecipitationhasaveraged279inchesfrom19511980withabout45

inchesfallinginJuneTable28TheprojectranfromOctober1988toSeptember1989

Theweatherconditionsduringmostofthistimetendedtobedrierandcoolerthannormal
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DemogiaPhics
C

PopulationDataDuetoitspromitytotheMinneapolisStPaulmetropolitanareaScott

Countyisegperiencingpopulationgrowthatamuchfasterpacethanthemetropolitanarea

asawholeTable29WithinScottCountythisincreasehasbeenconcentratedwithinthe

CreditRiverPriorLakeandSpringLaketownshipsGrowthinPriorLakeTownshipis

firstnumericallyandsecondpercentagewiseTheCityofPriorLakeisfirstingrowth

amongScottCountymunicipalitiesbothnumericallyandpercentagewiseTable210

TABLE28

CLIIVIATE

PRIOftSPRINGWATERSHEDDISTRICTGAUGE

19511980Averages October1888September1889

TemperaturePrecipitation Wind EvaporationTemperature Precipitation
Month F int Direction int F in

JAN 110 071 NW 032 182 015

FEB 171 077 NW 037 62 002

MAH 284 159 NW 088 224 111
APR 454 234 NW 18 447 263j
MAY 577 360 SE 305 539 304

JUN 668 452 41 628 333

JLTL 709 398 S 575 696 298

AUG 685 380 57 646 516

SEP 594 267 S 44 568 115

OCT 492 188 31 401 055

NOV 329 127 NW 14 280 219

DEC 189 084 NW 04 162 011

Average 439 NW 403

Total 2797 31 2242

omJordanMinnesota
FtrapolatedfromMinneapolisStPaulAirport
tiaapolatedfromChaskaJordanandMinneapolisStPaulAirport

t FromSCSHydrologyGuide
FromDonBensongauge
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TABLE28

SELECTEDAREAPOPUIATIONS

CObMUNITYPROFIIS1984

Peroent 1983

1870 1990 Change Fstinaate

MetropolitanArea 1874612 1985873 59 203284
ScottCounty 32423 43784 35 47420
CreditRiverTownship 1165 2360 1026 2480
PriorLakeTownship 412 7284 65 8140
SpringLakeTownship 1527 2570 683 2670

TABLE210

CITYPOPLTIATIONS2000INSCOTTCOUNTY

Peroeut 19i

1970 1980 Change Estimate

PriorLake 412 7284 65 8140
Savage 3115 3954 269 4670
Shakopee 7716 9941 288 10780
BellePlaine 2328 2754 183 2940
Jordan 1836 2663 450 2870
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ProjectionsbytheStateDemographyUnitMinnesotaDepartmentofEnergyPlanning

andDevelopment1983predictcontinuedrapidexpansioninScottCountyintothenext

centuryTable211

TABLE211

PROJEClPOPULATIONOFSCOTTCOUNTY

198043784
198548752 1135increase

199054418 116296increase

199560052 1035increase

200065251 866increase

200569663 676increase

201073479 548increase

Acurrentpopulationestimate1986of51847bytheMetropolitanCouncilwasinlinewith

theseprojectionsThesefiguresindicatethatScottCountyisexpectedtogrowatarateover

twicethatoftheStateofMinnesotaasawholeScottCountywillalsogrowthreetosuctimes

fasterthanDevelopmentRegion11whichincludesAnokaCarverFiennepinRamsey

WashingtonScottandDakotaCounties InthisScottCountyreflectsthetrendof

declininginnercitypopulationandincreasingsuburbanpopulation

Currently1986PriorLakeisestimatedtohaveapopulationof9710Bytheyear2000the

CityofPriorLakeispredictedtohave15750peoplemorethandoublethe1980population

TherapidgrowthinScottCountyandPriorLakepopulationisreflectedinanincreasein

housingconstructionIn1970therewere1124housingunitsintheCityofPriorLake

Thenumberhadgrownto2560by1980a1278percentincreaseHousingunitstotaling

2845by1982wereexpectedByfarthelargestincreasewasintheoneunitdetachedtype

anincreaseof846pereent

ThenumberofhousingunitsinSpringLakeTownshipwhichincludespartoftheCityof

PriorLakehasalsoincreaseddramaticallyfrom446unitsin1970to783unitsin1980an

increaseof756percentHousingunitstotaling813wereexpectedby1982
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TheincreasesinPriorLakewillnotbedistributedevenlyaroundthelakesRatherthe

NorthShoreandwestneighborhoodswillseethemostgrowthgure22TheCityof

PriorLakeisthereforeplanningsignificantexpansionofpublicutilitiestothesetwo

areasFigure23

DevelopmentinPriorLakewillputincreasingpressureonthelakesthroughincreased

stormandsanitarysewersatthesametimeasdemandforrecreationincreases

EconomyofAreaThemedianfamilyannualincomeinScottCountywashigherthan

thatoftheStateofMinnesotaasawholebyabout3500IncomesinPriorLakewerehigher

stillabout9000morethanthestatemedianTable212

TABLE212

DIEDIANFAMIIYINCOME

19791983 19821983

1979 19ffi 1983 Increa4e Increase

ScottCounty 228ll 27072 28396 244 49

PriorLake 26614 31966 33790 270 5

StateWide 19959 24027 24714 238 29

TablebasedonMinnesotaStatePlanningAgency1985

EmploymentintheareaismostlyconfinedtotheeducationandserviceindustriesOnly

onemajorindustrialemployerPriorLakeMachinewith26employeesislistedforthe

areaMinnesotaDepartmentofEnergyandEconomicDevelopment1987

PriorLakehastwositeswithincitylimitsthatarezonedforindustrialuseoneof360

acresandtheotherof150acres

PublicAccessAlthoughnopublictransitsystemsrunwithinamileofthelakesOsgood

1983thepublichaseasyaccessviaHighway13InterstateHighways3594and494as

wellasUSHighway169arenotfarawayThelakesareonlyabout25milesawayfrom

Minneapolis
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POLLUTIONSOURCES

PointSoimces

TherearenoknownpointsourcesofpollutiononanyofthethreelakesMetropolitan

DevelopmentGuidepages108109TheMetropolitanDevelopmentGuidessectionon

WaterQualitysetgoalsforpollutantsinsurfacewaterrunoffTable213

TABLE213

WATERQUALIIYGOALSFOftSURFACERUNOFF

TotalPhosphorus 01mg1
TotalNitrogen 2mg1
TotalSuspendedSolids 30mg1
ChemicalOxygenDemand 50mg1
Chloride 100mg1
Lead 50mg1

WastewaterfromtheCityofPriorLakeistreatedattheBlueLakeplantnorthofthe

watershedTheinterceptorwasinstalledabout1980PrevioustothattheCityhadasmall

treatmentplantlocatedsoutheastoftownonCountyRoad12Benson1989personal

communicationInvestigationofthispointsourceshowedthatthedischargewastothe

CreditRiverWatershedandnotthePriorLakeSpringLakeprojectarea

NonPointSources

NonpointsourcesofpollutiontoSpringandPriorLakesincludeinputfromurbanareas

viastormsewersandrunoffandagriculturalsourcesSnowmeltandearlyspringstorm

eventscontributemosttotheannualrunofffromagriculturalareasbecauseoffrozen

groundandlargelydormantvegetation

Outof13978ruralacresintheSpringLakeWatershed426percentor5955acreswere

adequatelytreatedtocontrolpollutionproblems Thestudyconductedin1977in

conjunctionwiththeScottCountySCVVDlistedfourandusesTable214
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TABLE214

LANDUSEINSPRINGLABEWATERSHFD

Total Adequate1reatiment

Crop 86 3123
Pasture 2104 1105
Forest 1873 936

Other 1225 791

TOTAL 13987 5955

Thesedimentloadintonsperyearwasestimatedat18286or13tonsacrelyearThere

were43feedlotslistedwith1652animalunitsMostofthesefeedlotswerelistedas

completelycontrollingtheirpollutionpotentialby1977The1993surveyrevealeda50

percentdecreaseinthenumberoffeedlotsandmuchlowerusageintheexistingfeedlots

ThereisalsoasodfarmtothenorthofSuttonLakeItisbetweenRoads10and9onlya

fewhundredfeetfromabranchofWilsonCreekwhichflowsfromSuttonLaketoSpring

Lake

ApreviousstudyonSpringIakeOsgood1983foundthattheinputsofphosphorusto

SpringLakewereprimarilyfromtwosources internalloadingandsurfacerunoff

Table215Thetotalphosphorusloadwas3947kg

TABLE215

SFNGLAPHOSPHOftUSSOURCES19811982

Somoe PeroentTotalIaput

Atmosphere 6

Groundwater 4

NearshoreSepticSystem 3

InternalLoading 33

SurfaceRunoff 54
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SECTION3

LIlVINOLOGICASSESSMENT

INTRODUCTION

ThissectionprovidesanassessmentofthewaterqualityandecologyofLowerPriorUpper
PriorandSpringLakesHistoricaldataforthelakesispresentedtoprovideareference
forthecurrentanalysisWherepossiblethisdatawasevaluatedforwaterqualitytrends
BecauseSpringLakewasstudiedextensivelybytheMetropolitanCouncilin1982Osgood
1983thesamplingprogramforthisstudyfocusedonLowerandUpperPriorLakesThe
limnologicassessmentforSpringLakewasconductedusingthedatacollectedduringthe
MetropolitanCouncilsstudyThemethodologyforthisstudyispresentedincludingsite
selectionfieldmethodslaboratorymethodsandqualitycontrolproceduresTheresults
ofthelakewaterqualityandbiologicmonitoringprogramarepresentedfollowedbythe
resultsofthestreammonitoringandhydrologicanalysisThissectionconcludeswitha

briefsummaryofkeyresultsandatrophicstateassessmentforthethreelakes

HistoricWaterQuality

ThehistoricaldatasearchforLowerPriorUpperPriorandSpringLakesincludedadata

retrievalfromtheEnvironmentalProtectaonAgencyEPASTORETdataarchivesystem

andafilesearchofthefisherieslakesurveyfilesoftheMinnesotaDepartmentofNatural

ftesourcesMDNRThedataretrievalfromtheSTORETsystemrevealedwaterquality

dataasfarbackas1948ApendixAHoweverdatafrom194867wasverylimitedin

analyticalscopeandsporadicinfrequencyThefilesearchoftheMDNRsfilesrevealed
extensivenettingandtrapdataonthefishpopulationsoftheselakesAdditionalwater

qualityandbiologicdataforSpringLakewasobtainedfromtheMetropolitanCouncil

Table31providesasummaryofannualmeansforthewaterqualitydataAlthoughwater

qualitysamplesweregenerallytakenduringtheicefreeseasonthevaluesinTable31
donotrepresentatruegrowingseasonorannualtimeweightedaverageThesevalues

aresimplythearithmeticmeanofthedatafromeachyear
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TABLE31

ANNUALAVERAGESURFACEWATERQUALITY

Soluble

Nitrogen Ammonia Nitrogen Nitrogen Phosphorus Phosphorue Chl Transparency
Year mg1 mg1 mg1 mg1 mg1 mg1 g1 m TN

LowerPriorLake

1968 128 013 121 008 0125 0043 103

1969 124 016 120 005 0040 0018 310

1972 075 007 06 008 0018 0005 41

1979 078 0021

1980 010 114 001 0042 102 209 275

1981 091 0020 200

1984 008 113 012 0024 105 296 518

UpperPriorLake

1968 020 046 0160 0060

1969 006 008 0060 0036

1979 125 0040

1980 219 008 215 004 0064 0018 513 100 340

1981 206 026 198 008 0063 0021 678 073 329

1984 201 022 188 013 0079 622 088 255

SpringLake

1954 384 0171 225

1979 173 0098

1980 054 193 005 0238 0188 193 168 83

1981 021 264 012 0289 0085 483 155 96

1982 016 196 017 0124 0073 395 193 172

1984 023 217 01 0100 32 100 234



LowerPriorLakeThehistoricdataindicatethatLowerPriorLakehasthebestwater

qualitydataofthethreestudylakesWaterqualitydatahasbeenrecordedforLowerPrior

Lakeasfarbackas1968howeversamplinghasprimarilyconsistedofasporadic

collectionofsurfacewatersamplesonlyduringtheicefreeseasonFigure31showsthe

growingseasonaverageJunetoSeptembertotalphosphorusTPandchlorophyllfor
theyearswithsufficientdataTheTPandchlorophyllaconcentrationsobservedfor

LowerPriorLakewerebetterthantheecoregionmeanCentralHardwoodForestand

correspondtoatrophicstatusofinesoeutrophic

HeiskaryandWilson1990gaveanequationtopredictgrowingseasonaverage

chlorophyllfromgrowingseasonaverageTPforphosphoruslimitedlakes The

predictedchlorophyllfromthisequationis16g1for1980and7g1for1984These

valuesarereasonablyclosetotheobservedchlorophyllconcentrationsof10g1and13

g1for1980and1984respectively Thissuggeststhatmostofthephytoplankton

productioncanbeexplainedbytheavailabilityofphosphorusThetotalnitrogentototal

phosphorusratiosTNTPfromTable31greaterthan10alsosuggeststhatprimary

productivityinLowerPriorLakewaslimitedbytheavailabilityofphosphorusduring

theseyearsSmith1979

SubstantialSecchidisktransparencySDTdatahasbeenrecordedforLowerPriorLake

Figure32showstheSDTdatafromJune1980toJune1988Theobservedseasonal

minimumSDTgenerallyoccurredinlatesummerwhenalgaepopulationswereprobably

attheirseasonalpeakThegrowingseasonaveragesSDTfor19801981and1984were24

m21mand23mrespectivelyThesevaluesarebetterthantheecoregionmean

HistorictemperaturedataforLowerPriorLakeindicatethatthelakedoesstratifyduring

thesummerFigure33showsevidenceofthermalstratcationinmidMaydeepening

ofthethermoclinethroughoutthesummerfollowedbylaketurnoverinlateSeptember

Thewellmixedsurfacelayerextendsto22feetdeepinmidtolatesummer The

availabledataindicatethatthelakeisdimictic

LowerPriorLakehasamamumdepthof171mandasurfaceareamamumdepth

ratioof1961Thesemorphometriccharacteristicsalsosuggestthatthelakeisdimictic

HeiskaryandWilson1990
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AtspringturnoverthelakeiswelloxygenatedthroughoutthewatercolumnHowever
afterthelakebecomesthermallystrateddissolvedoxygenDOinthehypolimnioncan

nolongerbereplenishedfromtheatmosphereBytheendofJuneDOconcentrationsin

thebypolimnionarelessthan1mg1BecauseDOconcentrationsthislowarelethalto
fishtheactivityoffishisconfinedtotheepilimnionADOconcentrationbelow1mg1

mayalsoacceleratesedimentphosphorusrelease

UpperPriorLakeHistoricdataforUpperPriorLakeindicatethatitswaterqualityis
worsethanLowerPriorLakebutbetterthanSpringIakeThewaterqualitydatarecorded

forUpperPriorLakedatesbackto1968Thesamplingfrequencywassporadicsimilarto

thatofLowerPriorLakeFigure34showsthehistoricgrowingseasonaverageTPand

chlorophyllforUpperPriorLakeThefigureindicatesTPhasremainedfairlyconstant

whilechlorophyllhasfluctuatedTheobservedgrowingseasonTPandchlorophylla

concentrationsforUpperPriorLakeplaceitinthetrophicstatusofeutrophic

hypereutrophicInthepastdecadethewaterqualityofUpperPriorLakehasbeenbelowthe
ecoregionmeanfortheCentralHardwoodForestEcoregion

SecchidisktransparencytrendsforUpperPriorLakeareshowninFigure35Astrong

seasonalpatternisevidentforSDTwithvaluesdecliningsignificantlyfromspringtolate
summer ThegrowingseasonaveragesSDTfor19801981and1984were1009and

09mrespectivelyUpperPriorLakehadthelowestaverageSDTofallthreestudylakes

AleastsquaresfitofthelogtransformedSDTandchlorophyllyieldedacorrelation

withanrsquaredvalueof081andisclosetoliteratureconelationsHeiskaryand

Wilson1990

ThissuggeststhatmostofthelightattenuationinUpperPriorLakeisduetoalgal
abundance TheTNTPratiosgreaterthan10fromTable31suggestthatalgal

productivityislimitedbytheavailabilityofphosphorus Thereforecontrollingthe

availabilityofphosphorusshouldimprovewaterclarity

Thelakesurfaceareamagimumdepthratioof1051suggeststhatthelakeisdimictic

ThisisconfirmedbyhistorictemperatureprofilesFigure37TheepilimnionofUpper

PriorLakeisahallowerthanthatofLowerPriorLakeThisisprobablyduetothegreater

lightattenuationThehighalgalabundanceofUpperPriorLakelimitstheeztentofsolar

heatingofthelake
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WhenthelakestratifiesDOconcentrationsintheepilimniondeclinetolessthan1mg1

bylateJuneConsequentlySshactivityisconfinedtothewelloxygenatedepilimnion
ThefractionofUpperPriorIakesvolumethatiswellogygenatedissmallerthanthatof
LowerPriorLakeduetoitsshallowerstratification

SpringLakeHistoricgrowingseasonaverageTPandchlorophyllforSpringIakeare
giveninFigure38ThewaterqualityofSpringLakehasbeenthepoorestofthethree
studylakes TheobservedTPandchlorophyllplacethelaketrophicstatusinthe

eutrophichypereutrophiccategoryInfacttheTrophicStateIndesbasedonphosphorus
TSIPfor1980and1981isoffthescale1100Carlson1977Howeverchlorophyllg

concentrationsfortheseyearswerewellbelowwhatwouldbeegpectedfortheobservedTP

concentrationsThisisprobablytheresultoflimitationofalgalproductivitybysomething

otherthanphosphorusRegardlessbothchlorophyllandTPconcentrationsforSpring
LakewerewellabovetheecoregionmeanfortheCentralHardwoodForestEcoregionZhe

lakeswaterqualitycharacteristicsaremoretypicalofalakeintheWesternCornbelt

PlainsEcoregionConsideringtheagriculturalcharacterofthedirectdrainageareathis

maybeamoreappropriateecoregionclassificationforthislake

Totalphosphorusconcentrationshavebeeneztremelyhighinthepast Howeverthe

growingseasonaveragesfor1982and1984werenearlyhalfofwhattheywerefor1980and
1981Totalphosphorusconcentrationsinthelakemaybedecliningasthewatershed

chazactershifsfromagriculturaltoresidentialbutmoredataisneededtoestablishthis

withcertainty

WhileTPconcentrationshavedecreasedchlorophyllappearstohaveincreasedThe

highestaveragechlorophyllgoccunedin1984whenTPconcentrationswerethelowest
Chlorophyllmayhavebeenlowerin198082duetonitrogenlimitationTheTNTP
ratioslessthan10fromTable31supportthishypothesisHoweverin1984phosphorushad

declinedsucientlytobecomethelimitingnutrient

DissolvedphosphorusDPconcentrationsaveraged86g1forthe1982growingseason

ThissuggeststhatalgalproductivitywasnotphosphoruslimitedItalsosuggeststhat
therewasasignificantsourceofsolublephosphorusFigure39showsthatepilimnetic

concentrationsofphosphorusincreasedthroughoutthesummerThispatternistypicalof

lakesthatstratifyandmisintermittently Intemalloadingofphosphorusmaybea

significantsourceforlakesthattemporarilystratifyformananogiclayernearthe
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sedimentsallowingforphosphorusreleasefromthesedimentsandmixwiththeupper

layersatalaterdateLarsenetal1981Internalloadingfromthesedimentsis further

suggestedbytheextremeincreaseinhypolimneticphosphorusFigure310Osgood1983
conductedacomprehensivewaterqualitymonitoringprogramonSpringLakein1982
BasedontheestimatesofegternalTPloadingwatercolumnTPconcentrationsand

monitoredoutflowtheinternalTPloadwascalculatedtoaccountfor33percent1302kg
ofthetotalannualload Osgood1983attributedmostofthisinternalloadtoalgal

dynamics HeconsideredSpringLakepolymicticandwithoutanaerobicconditions

SubsequentreviewofDOandtemperatureprofilescollectedbyOsgoodshowthatthelakeis
actuallyintermicticwithanaerobicconditionsoccurringintermittentlybutthe5meter
andgreaterdepthsFigures312and313Atypicalvalueforanaerobicsediment
phosphorusreleaseis9t4mgmAtthisreleaseratetheloadtoSpring Lakeis

expectedtobe651f280kgThereforemostoftheinternalloadcanbeexplainedby
conventionalanaerobicsedimentphosphorusreleaseInadditionrecentresearchWelch

etal1988andMWCC1993hasdocumentedsedimentphosphorusreleaseinaerobic
shallowlakesOxicreleaserateseasilyaccountfortheremainderoftheinternalload

Welchetal1988givestheprobablemechanismforinternalloadinginshalloweutmphic
aerobiclakesasironredoxenhancedbytemporaryanoxicconditionsatthesedimenw

waterinterfacebroughtonbymicrobialdecompositionwhichisstimulatedbyincreasing

temperature

SecchidisktransparencytrendsforSpringLakearepresentedinFigure311Aswith

UpperandLowerPriorLakesthereisastrongseasonalpatteminSDTTheannual
recordedmagimumtypicallyoccursinSpringLakeandvaluesdeclinetoanannual
minimuminlatesummer Thispatternistheresultofseasonalalgalpopulation

dynamicsGrowingseasonaverageSDTissomewhatbetterthanexpectedfortheobserved
chlorophyll

ThehighestSDTreadingforallthreelakeswasrecordedonSpringLakeThehighwater
clarityinthespringof1981isunexpectedespeciallyconsideringtheexceptionallyhigh
TPof289g1forthe1981growingseasonTheSDTreadingsfollowingthismaximum
declinerapidlytonearzeroandthenfluctuatewidelythroughouttheseasonThistypeof
boomandbustpopulationdynamicsindicateaseverelyperturbedecosystemandprobably
astrongpredatorpreyrelationship
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Thesurfaceareamaimumdepthratioof2451suggeststhatSpringLakestratifiesand

mixesintermittentlyHeiskaryandWilson1990ThedatapresentedinFigure312

showthatthelakewasweaklystratifiedin1982fromlateMaythroughAugustDissolved

ogygenisrapidlydepletedinthebottomwatersofthelakeInJunelowDO2mg1was

presentfromdepthsof5mtothemaffimumdepthof104mFigure313

HistoricalBiologicDaffi

HistoricdataonthebiologyofUpperandLowerPriorLakesconsistsoffisheriesdata

collectedbytheMDNRin19721982and1987ThebiologyofSpringLakehasbeenstudied

moreegtensivelybyOsgood1983HistoricaldataforSpringLakeincludesinformation

ontheabundanceandcommunitycompositionforzooplanktonandphytoplanktonaswell

asfisheriesdataCatchratesforsurveysconductedbytheMDNKarereportedinAppendig

BTable32liststhefishspeciesthatwerereportedforthethreestudylakes

TABLE32

REPORTEDFLSHSPECIES

NorthemPike YellowBullhead

Carp Bullheadsp
BluntnoseMinnow Bluegill
FatheadMinnow GreenSunfish

GoldenShiner Pumpkinseed
SpotfinShiner HybridSunfish
Minnowsp LargemouthBass
LongnoseSucker BlackCrappie
WluteSucker WhiteCrappie
NorthemRedhorseSucker Crappiesp
BlackBullhead YellowPerch

BrownBullhead Walleye
JohnnieDarter

LowerPriorLakeCatchesinLowerPriorLakewerecomprisedmostlyofbluegillblack

andwhitecrappiesyellowperchandwalleyeSpeciescompositionwassimilartoUpper

PriorLakebutcatchratesfornorthempikepumpkinseedandhybridsunfishwere

lower Catchratesforwalleyeweresignificantlyhigherthanthelocalmedianwhile

ratesforblackandyellowbullheadweresignificantlybelowthelocalmedian Yellow

bullheadcatchratesincreasedfrom1972to1982andthendecreasedin1987Anopposite

37



trendwasseenforblackcrappie Yellowperchnumbershavedecreasedandwalleye

numbershaveincreasedfrom1972to1987

Spawningconditioneduringthe1972and1982surveyswerereportedaspoortofairfor

northempikeandwalleyeTable33liststhereportedspawningconditionsforallthree

studylakesTheapawningconditionsinLowerPriorLakewerebestsuitedforpanfish

Inadequatereproductivesuccessbynorthernpikeandwalleyehavebeencompensatedby

stockingofthesespeciesTable34givesthestockinghistoryofthethreestudylakes

From1970to1974LowerPriorLakewasoccasionallystockedwitnorthernpike

fingerlingsandyearlingsNorthempikestockingintheearly1980sincludedadultfish

TheMDNRhasalsoaggressivelystockedthelakewithwalleyeonanannualbasis

Ingeneralmorenutrientrichlakesaremorebiologicallyproductivewithhigherfish

yields Howeverincreasingeutrophicationtendstoaltertheforagebasedissolved

oxygendistributionandotherimportantfactors Eutrophicconditionsfavorafish

communitycompositionofroughfishandotherlessdesirablespecies

ThegrowingseasonaverageTPof2042g1observedforLowerPriorLakeisbelowthe

meanforbasspanfishwalleyelakesintheCentralHardwoodForestEcoregion

HeiskaryandWilson1990Edwardetal1983indicatethatpeakfeedingforwalleyes

occursinlakeswithSecchidisktransparenciesbetween1and2mwhereastheaverage

forLowerPriorisgenerallyabove2mTheMPCADOstandardof50mg1appliesto

basswalleyeandnorthernpikeThereisnorecordofanywinterkillsonLowerPrior

Lake

UpperPriorLakeCatchesonUpperPriorLakewerecomprisedmostlyofblackbullhead

bluegillblackandwhitecrappieandyellowperchCatchratesweresignificantlyhigher

thanthelocalmediansforwhitesuckerbluegillblackandwhitecrappieyellowperch

andwalleyeBluegillcatchratesincreasedfrom1972to1982andthendecreasedin1987

Anoppositetrendwasseenforblackbullheadandyellowperch Whitesuckerand

walleyenumbershaveincreasedovertime

SpawningconditionsinUpperPriorLakewerereportedaspoortofairforwalleye

Conditionsfornorthernpikeimprovedsignificantlyfrompoorin1972togoodexcellentin

1982AsinLowerPriorLakespawningconditionswerebestsuitedtopanfishThe

stockinghistoryofUpperPriorLakeisindistinguishablefromthatofLowerPriorLake
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TABLE33

SPAVVNINGCONDITIONS

SPRINGLAKE UPPERPRIORLAKE LOWERPRIORLAKE

FISHSPECIES 1973 1982 1972 L982 1972 1982

NorthernFike Good Poor Poor GoodExcellent Poor Poor

w Panfish Excellent Good Good Excellent Good GoodExcellent

LargemouthBass Fair Good Fair Good Fair Good

Walleye Fair Fair Poor PoorFair Poor Fair
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TABLES4

FISHSTOCRING

NLmberGtoeked

Spring UpperLower
Year FishSpecies Size Lake PriorLake

1970 NorthemPike YRL 82

1970 Walleye FGL 1100 1210

1971 NorthemPike FGL 1040
1971 Walleye FGL 130 1820

1973 NorthernPike FGL 9780
1973 Walleye FGL 12675
1974 NorthemPike FGL 7680 5760
1974 Walleye FGL 4284 7446

1975 Walleye FRY 189000
1975 Walleye FGL 6675
1976 Walleye FRY 193000
1976 Walleye FGL 10655
1977 Walleye FRY 190200
1977 Walleye FGL 5759
1978 Walleye FRY 188000
1978 Walleye FGL 8020
1979 Walleye FRY 380000
1979 Walleye FGL 3506
1980 NorthemPike FGL 600

1980 NorthernPike ADL 33

1980 Walleye FftY 345000
1980 Walleye YRL 7315

1981 NorthemPike FGL 69

1981 NorthernPike FRY 5000
1981 Walleye FftY 345000 7

1981 Walleye FGL 6795
1982 NorthemPike ADL 186

1982 Walleye FRY 335000
1982 Walleye FGL 8316
1983 NorthemPike ADL 186

1983 Walleye FRY 335000
1983 Walleye YRL 6565
1984 Walleye FGL 5254 11587
1985 Walleye FGL 5999 8675
1986 Walleye FGL 25705
1987 Walleye YRL 8952

FRY Fry
FGL FIngerlings
YRL Yearlings
ADL Adults
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Table34listsacompositestockinghistoryforUpperandLowerPriorLakesStockingof

theselakeahasgenerallyattemptedtocompensateforinadequatenorthernpikeand

walleyereproduction

UpperandLowerPriorLakesareonlyseparatedbyanarrowcausewayandfishmay
movefreelybetweenthelakesbutthemoreeutrophicconditionsofUpperPriorLakeaffect

thehabitatsuitabilityofthelakeThegrowingseasonaverageTPof6379g1observed

forUpperPriorLakebracketsthemeanforbasspanfishwalleyelakesintheCentral
HardwoodForestEcoregionTheSecchidisktransparencyforthelakeaveragesbelow1

mwhichisbelowthe12mrangeofpeakfeedingforwalleyesSinceUpperPriorLake

hasmoreshallowstratificationthanLowerPriorLakethereisasmallerogygenated

refugewhenthebottomwatersbecomeanoxicHoweverthereisnorecordofwinterkill
occurringonUpperPriorLake

SpringLakeCatchratesforSpringLakeindicatethatplanktivoressuchasbluegills
blackandwhitecrappieandyellowpercharerelativelyabundantaswellasblack
bullheadsPiscivorousfisharerelativelysparsedespiteanaggressivewalleyestocking

program Catchratesforgoldenshinerwhitesuckerpumpkinseedblackandwhite

crappieandyellowperchexceedlocalmedians Yellowperchandnorthernpike

populationswereseentovaryinverselywitheachother Thispopulationbehavioris

commonamongpredatorpreyrelationships Basedongillnetinformationblackand

whitecrappienumbershavedecreasedovertimewhilethepopulationofthemore

eutrophictolerantblackbullheadincreasedMinnesotaDepartmentofNaturalResources
recordsindicatethatbetween1969and1983approximately2733401bsofcarpand57301bs

ofbullheadswereremovedfromSpringLake

SpawningconditionsinSpringLakewerejudgedtobefairforwalleyesbutwalleye

reproductionwastoolowtosupportMDNRfisherygoalsThereforethelakewasstocked

aggressivelywithwalleyefryandfingerlingsonanannualbasis Panfishspawning

conditionsweredeemedtobegoodtoexcellent

ThehighlyeutrophicconditionofSpringLakehasadefiniteeffectonthehabitatsuitability
ofthelake GrowingseasonaverageTPof113289g1iswellabovethemeanfor

basspanshwalleyelakesintheCentralHardwoodForestEcoregion These

concentrationsareclosertothemeanforaroughfishlakeTherehavebeenafewreported
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fishkillsduetocolumnarisdiseasewhichismoreprevalentinhighlyeutrophiclakes

1herehavebeennowinterkillsreportedforSpringLake

Plytoplankton

PhytoplanktondynamicsofSpringLakehavebeenpreviouslydetailedbyOsgood1983

Thealgalpopulationwascomposedprimarilyofdiatomsintheearlyspringof1982By

lateAprilthealgalcommunitywascomposedprimarilyofgreenalgaecellcountswere

quitelowapproximately100cellsmlandSecchidisktransparencywasatitshighest
recordedlevel InJunethecommunitycompositionshiftstodominancebybluegreen

algalapeciesandcellcountsincreasedsteadilytoalatesummermaximumofabout50000
cellsml

Osgood1983foundthatphytoplanktondynamicsofSpringLakewerecharacterizedby

flakebloomsofAphanizomenonGenerallytheseflakebloomsarebelievedtoforman

oxicsedimentwaterinterfaceinthepresenceoflargedaphnia Thisstudyfurther

suggestathatthesebloomsplayanimportantroleinnutrientcyclingbytransporting

nutrientsfromthesedimentwaterinterfacetotheepilimneticwaters

Zooplankton

ThedetailsofzooplanktoncommunitydynamicsweregivenbyOsgood1983 The

cladocerancommunitywasdominatedby hnipulicaria gleatamendotaeand

Chvdraus Thespringincreasein Dulicariawasrelatedtoarapiddecreasein

chlorophyllandwasfollowedbytheappearanceofnhanizomenonflakesppulicaria

declinedtolowlevelsinAugustwithconespondingdecreasesinQnhenizomenonIn

September mendotaebecamethedominantcladoceranTheincreaseinthis

speciesspunedasecondflakebloomofAnhanizomenon

Copepodabundanceseemedtoberelatedtothequalityoffoodwithpulsesjustfollowing

bloomsofdiatomsorflagellates Rotiferswereabundantonlybriefly Therotifer

Conochiluswasabundantwhenfilamentousbluegreenswereattheirmaxima
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METHODS

SteSelection

LakeMonitoringSampleswerecollectedfromfourlakemonitoringstationswithin

UpperandLowerPriorLakestwostationsineachlakeinorderto evaluateinlake

nutrientdynamicsandlaketrophicstatusLakestationswereselectedtocorrespondto the

deeperareasofthelakesandtoproviderepresentativesamplesFigure314andMap1

UpperPriorLakehastwostationsStationL1waslocatedabout460msouthwestofZvin
Isleinabout9mofwaterStationL2waslocatedtowardsthenortheasternendofthelake

andhasawaterdepthofabout9m

LowerPriorLakealsohastwolakemonitoringstationsStationL3wassitednorthof

MartinsonIslandinabout15mofwaterStationL4waslocatednearthenortheasternend

ofthelakeatawaterdepthof8m

StreamMonitoringFvestreamstationsweremonitoredtoevaluatenutrientloading
impactstothePriorLakeSpringLakesystemFigure314Twostreamstationswere
establishedonthemaintributariestoSpringLakeStationS1waslocatedonCountyDitch

13underHighway13andStationS2waslocatedonthestreamdischargingfromFishand
BuckLakestoSpringLakenearHighway13TheSpringLakeoutlettoUpperPriorLake
wasselectedasStationS3StationS4wassitedonthestreamdischargingfromRiceand

CrystalLakesandtheoutletfromLowerPriorLakewasStationS5

StormSewerMonitoringAtleast48separatestormsewersdischargetothethreestudy
lakes Duetotheprohibitivecostsallofthesestormsewerscouldnotbemonitored

InsteadtworepresentativesiteswereselectedFigure314StationSS1waslocatedatthe
outletofastormsewerinthenortheastcornerofUpperPriorLakeThisstormsewer

drainsanareanortheastofthelakethatisprimarilycharacterizedbylowtomedium

densityresidentiallanduseStationSS2waslocatedattheoutletofadrysedimentation
basintoLowerPriorLakeThisbasinisutilizedbytheSandPointdevelopmentalongthe

northernshoreofthelake
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Fie1dMethods

SampleContainersandHandlingWaterqualitysampleswere collectedina500ml

nalgeneplasticbottlewithateflonlinedcapsuppliedandstored atthelaboratory

CleaningofbottleswasaccomplishedbywashingwithlaboratorydetergentLabtonno
phosphatesnoenzymesnoNTAfollowedbydeionizedwaterpe IASTMStandards

rinsingSamplebottleswererinsedwiththesampledwaterpriortosample collection

Samplebottleswerelabeledwithmarkingtapeandapermanentwaterproof marker

Labelscontainedinformationsuchassampledescriptionlocationdatetimeandtypeof

preservativeGenerallyfourbottlesarecollectedforeachaampleanalysis andanother

labeledNutrientwhichwaslatertreatedwithsulfuricacidforthepreservednutrient

analysis TwootherbottlesarelabeledAlgaeandZooplanktonandwerelater

preservedonsitewithLugolsandtwopercentformaldehyderespectively Allsamples

werehandledinaccordancewithEPAapprovedmethods

Informationonallsamplesreceivedwasenteredintothelaboratorycheckinlog
Sampleswerelabeledwithacodenumberandstoredinrefrigeratorsat4degrees Cuntil

allanalysiswascompleteSampleswerethenstoredforanadditionalthirtydays before

theywerediscarded

LakeMonitoringProceduresLakesampleswerecollectedmonthlyfromSeptember
throughAprilandbiweeklyMaythroughAugustLakecontourmapsanddepth fmder

wereusedtolocatesamplingsitesFigure38Onceanchoredataspecificsitefield

analysisandcollectionbeginbyenteringnotesanddatainafieldbook Datetime

samplingcrewweatherconditionsdissolvedoxygentemperaturepHreadings Secchi

depthandanyunusualobservationswererecordedinthisbook

GenerallythedissolvedoxygenDOandtemperatureprofilewasobtainedfirst A

DOtemperaturemeterisusedforthisThismeteriscalibratedbeforeeachuseTheprobe
wasloweredtothebottomofthesamplingsiteandthedepthreadononemetercalibrated
cableThismeasurementalsoconfirmeddepthfinderreading Dissolvedoxygenand

temperaturereadingswererecordedatonemeterintervalsfrombottom tosurfaceA

Secchidiscreadingwasobtainedbyloweringthediscontheshadedsideoftheboatuntilit
disappearedandraiseduntilitjustappearsreadingthecalibratedropeintenths ofa

meteratthesurfacewaterlevelSurfacewatersampleswerecollectedusingatwometer

verticalsurfacecompositorThesamplewasemptiedintoa2literglasscontainerand
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thendistributedbetweenthevariousbottlesdescribedearlierAbottomsampleandorany

otherspecifieddepthwasobtainedusingaKemmererwatersampler withacalibratedmpe

markedeverymeterSamplestakenateachdepthwerepouredintotheirrespective labeled

bottlesAtthesametimesampleswerecollectedabeakerwasfilledsothatthepHcan be

measuredatthatdepthpHismeasuredusingafieldpHmeterThemeterwascalibrated
beforeeachusewithpHbuffersof47and10Analgaesamplewasobtainedbycollecting
arepresentativesurfacegrabsampleofthesamplingsiteAzooplanktonsample was

collectedbyloweringaplanktonnetwithaWisconsintypebuckettothe bottomand

raisingitslowlytothesurfacetoobtainaverticaltowofthesamplingsite Theorganisms

werepreservedwitha2percentformalinsolutionAllsampleswereplaced inacooler

withicepacksimmediatelyaftercollectionandweretakendirectly tothelaboratory

Sampleprocessingsuchasfiltrationthustookplacewithinseveral hoursofcollection

Submergedaquaticplantsweresampledbothvisuallyandusingthestandardgrapple
devisedbytheMDNftKrosch1989Theentireshorelinearoundthelakewassampled
usingthegrappleandboatSpacingbetweensamplingsitesrangedfrom100 to1000feet

Thegrapplemethodinvolvescastingthedevicefrom15to25feetin eachofthefour

cardinaldirectionsateachsamplesiteThelengthofthecastisdependentupondepthie
thedeeperthewaterthelongerthecastThegrappleisthenpulledalongthebottom and

raisedEachspeciespresentisthenrecorded

StreamMonitoringProcedureStreamsamplingsitesweresampledandgaugedat the

sitesindicatedonFigure38Asamplewascollectedatmidstreamandmiddepth

Dissolvedoxygenandtemperatureweremeasuredbyplacingtheprobe ofthe

DOtemperaturemeterwhichwascalibrateddailyatmidstreammiddepth orwhere

practical Allinformationincludingdatetimesamplingcrewweatherconditions

dissolvedoxygentemperatureobservationsandgauginginformationwererecorded ina

fieldbookorindividualstreaminformationsheetsStreamgaugingwasaccomplishedby

usingavelocitymeterandmeasuringacrosssectionalareaofthestream withitata

distanceof60percentthefullwatercolumnabovethesediments Thisvelocityarea

methodswasthencalculatedtogiveflowofthestreamincubicfeetpersecondAstaff

gaugereadingorwaterlevelbelowabenchmarkwasmeasuredtorecorda streamwater

elevation Thiswaslaterusedforwatervelocityinformationinastagedischarge
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calculationaftersufficientdataiscollectedonthestreamsiteStreamsweremeasuredby

physicallywadingthestreambed

AnalyticalMethods

Theanalyticalproceduresusedinthisprojectaresummarizedin Table35BothEPA

methodreferencenumberUSEPA1982andtheconespondingSTORETreference

numberareprovidedwhereapplicable

TABLE3

ANALYTICALMETHODS

Parameter EPAMethod STORETNo

Alkalinity 3101 00410

Chlorophyll 1002Gb 32211

ConductivitySpecific 1201

NitrogenNitrate Nitrite 3532 Tota100630

NitrogenTotalKjeldahl 3512

OxygenDissolved 3601

pg 1501

PhosphorusTotal 3652 5

PhosphorusDissolvedReactive 3652 4

SolidsTotalSuspended 1602

Temperature 1701 00010

Zooplankton B250177a 7

Phytoplankton B150177a 600G0

aUSGS1979

bAPHA1985

Forphytoplanktonanalysestwometercompositesampleswere takenatbothlake

locationsandimmediatelypreservedwithLugolssolutionBottleswerestoredin coolers

andsenttothelaboratorywheretheywererefrigerateduntilenumerated

AZeissbinocularcompoundlightmicroscopeequippedwithanoculargrid 1ml

SedgwickRaftercountingcelland1mlStinsonWhipplepipettewas usedinslide

preparationCountsweremadeat100xandidentificationsmadeateither 100xor400x

DependingontheconcentrationofcellseithertheentireSKcell wascountedorstrips
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werecountedandtotalnumbersofcellscalculatedInordertomaintainconsistencyone

analystwasusedforallphytoplanktonanalysisduringthecourseoftheprojec

AnalysisisperformedaftermeasuringthevolumeofthepreservedconcentrateAfter
drawing1mlofthepreservedsamplewithaStinsonWhipplepipettethealiquotia
dispensedintoa1mlSedgwickRaftercountingcellandplacedonthemicroscopestageA
countoftheentireSedgwickRaftercellismadeandthezooplanktersareclassifiedto

classandorgenusABauschandLombdissectingmicroscopeisusedincountingUpon

completionofthecountthetotalnumberofindividualspercubicmeteristhencalculated
usingEPAMethodB250177EPA1977

QualityAssuranceQualityControl

QualityAssuranceObjectiveTheoverallqualityassuranceQAobjectiveforthisproject
istoprovideforallreasonableactionstopreventerroneousdatafrombeingproducedand
intheeventthatenorsdooccurthattheyareidentifiedconectedandsuspecteddataare

notusedasabasisforconclusionsandsubsequentactions

BasedonrecordsfortheanalyticalmeasurementsystememployedTable36detailsthe

precisionaccuracyandcompletenessobjectivesfortheindividualparameters

TABLE36

QUALITYASSURANCERESULTS

Precision Aocuracy Completeness
Parameter SD Percent Percent

Alkalinity t42 97 100

Chlorophylla t8
Conductivity t85
NitrogenNitrate Nitrite t002 91 95

NitrogenTotalIjeldahl t02 9 9i

OxygenDissolved t01 1

pH t01 100

PhosphorusTotal t0022 9 9

PhosphorusDissolvedReactive t00022 96 95

SolidsTotalSuspended t55

Temperature f1 1
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3ampleCustodySamplescollectedbyfieldpersonnelwereretumeddirectlytothe

laboratory Uponapprovalsampleswereloggedintothelaborstorysampletracking

systemNoformalchainofcustodyprocedureswereusedastheresultswerenotfor

legalpurposes

CalibrationAllinstrumentsareinspectedmaintainedandcalibratedaspartofservice

agreementswitheitherthemanufacturerorwithTonkaTechnicalLabsMinneapolis

Minnesota

FieldInstruments

YSIDissolvedOarygenTemperatureMeterModelb7Instrumentiscalibratedonadaily

basisandbatteriesandpermeablemembranesarecheckedasapartofroutine

maintenanceTheinstrumentisinspectedbyTonkaTechnicalLabssemiannually

YSIConductivityMeterModel33InstrumentiscalibratedbeforeeachuseBatteries

probeandcableareinspectedonaroutinemaintenanceTheinstrumentisinspectedby

TonkaTechnicalLabsannually

AnalyticalMeasurementFieldpHMeterInstrumentiscalibratedbeforeeachusewith

certifiedbuffersTheinstrumentisinspectedbyTonkaTechnicalLabsannually

LaboratoryIustivments

BeckmanSpectrophotometerModel34Maintenanceproceduresincludereplacingthe

pumptubesasneededcleaningtheflowcelldailyperiodicallycheckingtheresolution

andwavelengthaccuracyandadjustingforelectricalbridgeshiftTheinstrumentis

inspectedbymanufacturerannually

TechniconAutoanalyzerIIMaintenanceproceduresincludereplacingpumptubesas

neededandcleaningfiltersbeforeeachuseTheinstrumentisinspectedeverytwoyears

bymanufacturer

SartoriusAnalyticalBalanceInstrumentiscleanedandcalibratedbyNorthernBalance

annually
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BeckmanpHMeterZeromaticbFr3Instrumentiscalibratedbefore eachusewithcertified

buffersInstrumentisinspectedbyTonkaTechnicalLabssemiannually

ZeissHighBeamandStereoMicroscopesInstrumenteare cleanedandinspectedbyNorth

CentralInstrumentsannually

DatadeternainedtobevalidwillbereportedtotheSTORETsystembythelaboratory
coordinator

Othertypesofdatasuchaslanduseinformationisstoredinaseparate locationHard

copiesofallinformationifavailablearecollectedandstored

QualityControlChecksSeveralproceduralqualitycontrolchecks areusedThese

includereplicationofatleast10percentofsamplesspikesampleanalysis ofatleast10

percentofsamplesreagentblanksanduseofcalibrationstandards Theresultsofthese

checksaremaintainedinaqualityassurancelaboratoryrecord Summariesofthese

resultsarecalculatedatleastonceperyear

PerformanceAuditsExtemalauditsforpurposesofqualityassuranceareconducted

TheseincludeparticipationintheUSEPAReferenceSampleProgramandthe Twin

CitiesRoundftobinInterLaboratoryQualityControlProgram

PreventativeProceduresEquipmentusedisroutinelymaintainedtominimizefailure
andreducedowntimeBackupequipmentisavailableinmanycasesFieldequipmentis
cleanedandcheckedaftereachuseandanyrepairormaintenancerequiredisconducted

immediately

DataPrecisionAccuracyandCompletenessResultsofInternalQualityControl Checks

arerecordedinalaboratoryQAQCrecordbookOnatleastanannualbasisresultsof
thesechecksaresummarizedforeachparameterroutinelytestedtodeterminedata

precisionandaccuracy Recordsofdatacompletenessareavailablethroughthedata

validationprocess Amonitoringoftheseparametersismadedailyasresultsare
recordedinthelaboratoryQAQCbook
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CorrectiveActionIntheeventofQAQCproblemsbeingidentifiedusingthevarious

methodsdescribedthelaboratorycoordinatorwouldreporttotheprojectmanager

Assignmentwouldthenbemadetoanindividualresponsible fordiagnosisand

ultimatelycorrectiveactionApostremediationevaluationwouldthenbe conducted

QAReporting RecordsofQAQCchecksandotherproceduresaremaintainedand

permanentlystoredOnatleastanannualbasisasummaryofQAQCperformance will

bemadewhichidentieswhereapplicableforeachparameter

Precisionasstandarddeviation
Accuracyaspercent
Completenessaspercent
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RESTJITS

ThissectionpresentstheresultsfromthecurrentwaterqualityinvestigationonLowerand

UpperPriorLakesThissectionalsoincludestheresultsofthebiologicalsurveyofthese

twolakesandtheresultsofstreammonitoring

LowerPriorLakeWaterQuality

NutrieatsTheTPconcentrationsinLowerPriorLakewerethelowestofallthreestudy

lakes EpilimneticTPconcentrationsremainedfairlysteadyatabout4550g1

throughoutthemonitoringperiodFigure315ThegrowingseasonepilimneticTPwas

45g1Thisisclosetotheobservedgrowingseasonaveragefor198042g1buthigher

thanthoseobservedfor1981and198420g1and25g1respectivelyFigure315also

showsthatthehypolimneticTPconcentrationsweresimilartotheepilimnetic

concentrationsduringwinterbutconcentrationsincreasesteadilytomorethan450Ng1

inmidsummer ThispatternofincreasinghypolimneticTPthroughoutthegrowing

seasonischaracteristicoflakesthathavesignificantinternalphosphorusAsthebottom

watersbecomeanoxicbiochemicalrecyclingofphosphorusfromthesedimentsmay

increasedramatically

Theformofthisincreasedhypolimneticphosphorusisprimarilysolublereactive

phosphorusSRPConcentrationsofSRPinthehypolimniontypicallyaccountedforabout

67percentoftheTPThisobservationisconsistentwithcommonexplanationsofthe

mechanismofsedimentphosphorusrelease GenerallySftPisassimilatedrapidlyby

phytoplanktonHoweverwhilethehypolimneticconcentrationsincreasedtoabout300

g1inAugusttheepilimneticconcentrationsremainedaround1015g1throughoutthe

monitoringperiodFigure316Thisdifferencewasduetostratificationwhichprevented

thephosphorusrichhypolimneticwatersfrommixingwiththeepilimnionduringthe

growingseasonTheepilimneticgrowingseasonaverageSftPforLowerPriorLakewas

12g1

Theavailabilityofphosphorusismostlikelythelimitingfactortoalgalgrowth The

TNTPratiosobservedforLowerPriorLakerangedfrom201to351Figure317

Severalfieldstudieshavefoundthatratiosgreaterthanabout151to201indicate

phosphorusdeficientphytoplanktonSakamoto1966Smith1979
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ChlorophyllaChlorophyllaisapigmentthatispresentinallphytoplanktonSincethis
parameteriseasytomeasureitisoftenusedasasunogateforalgalabundance
ChlorophyllaconcentrationsinLowerPriorLakearethelowestofthethreestudylakes
Formostofthemonitoringperiodconcentrationsofchlorophyllwereabout4g1

Figure319Howeverconcentrationsincreasetoabout18g1inlatesummerThe
growingseasonaveragechlorophyllforLowerPriorLakewas9g1Thisisslightly
lowerthanthehistoricalgrowingseasonaverages

SecchiDiskTransparencySecchidisktransparencySDTforLowerPriorLakewas
eucellentduringthewinteregceeding6mononeoccasionFigure319Aftericeout

SDTdecreasedtoabout2mSecchidisktransparencyforLowerPriorLakefluctuated

between13mthroughoutthegrowingseasonThegrowingseasonaverageSDTforLower
PriorLakeof224missimilartothehistoricalgrowingseasonaverageSDTfromthe

early1980s

TemperatureFigure320showsthatinthefallof1988thewatercolumnofLowerPrior
LakewasisothermalthesametemperaturefromtoptobottomDuringwinterthelake

wasweaklystratifiedwithcoolerwateratthesurfaceandwarmerwateratthebottomIn

MarchthelakewasisothermalagainThelakebecamestronglystratifiedduringthe
summerwithsurfacetemperaturesreaching26Candbottomtemperaturesremaining
below6C

Thisseasonalpattemofthermalstratificationduringwinterandsummerandmixingin

springandfalliscommonlyrefenedtoasdimicticDimicticbehaviorisoftenobserved
fordeeptomoderatelydeeptemperatelakesThemixingstatusofthelakeisexpectedto
haveasignificanteffectonlakeproductivityDimicticlakesareexpectedtohavestableor
decliningepilimneticphosphorusconcentrationsoverthecourseofthesummerassuming

externalsupplyisrelativelylowThisappearstobethecaseforLowerPriorLakeWhile
internalloadingofphosphorusdoesoccurintheanoxichypolimnionasdiscussed
previouslymostofthisphosphorusremainsinhypolimnionunavailableforalgal
uptake

DissolvedOxygenDissolvedoxygenDOconcentrationsinthehypolimniondecreased
rapidlyinwinterandagainafterspringtumoverFigure321 HypolimneticDO

remainedbelow1mg1throughoutthesummerDissolvedoxygenisbeingconsumedby

microbialrespirationoforganicdetritusWhenthelakestratifiedandhypolimneticDO
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wasnolongerbeingreplenishedthroughmixingwiththeepilimniontheconcentration

decreasedrapidlyEpilimneticDOconcentrationsremainedhighforseveralreasons1

theepilimneticogygendepletionrateisprobablylower2duringtheicefreeseason

atmosphericogygencanegchangeacrosatheairwaterinterfaceand3ogygenisa

byproductofphotosyntheticactivityinthephoticzone

GenerallyDOconcentrationsbelow5mg1arelethaltofishThereforewhenthelakeis

stratifiedfisharerestrictedtothewellogygenatedepilimneticwatersDissolvedoxygen

alsoinfluencesthebiogeochemicalcyclingofnutrientssuchasnitrogenandphosphorus

andimportantminormetalssuchasironandmanganese Whenanoxicconditions

egistintheoverlyingwatercolumnthereleaseratesoftheseelementsfromthesediments

areoftenhighlyaccelerated

UpperPriorLakeWaterQuality

NutrientsTheTPconcentrationsinUpperPriorLakewerehigherthanLowerPrior

LakebutnotashighasSpringLakeEpilimneticTPconcentrationswerefairlysteady

throughoutwinteratabout80g1Figure322Epilimneticconcentrationsincreasedto

anobservedmaximumof155g1inearlyMarchundericeandthendeclinedtoits

observedminimuminlateApril EpilimneticTPaveraged81g1forthegrowing

seasonThisisfairlysimilartothehistoricgrowingseasonaverageTPInitiallythe

hypolimneticTPconcentrationwasthesameastheepilimneticconcentrationinthefallof

1988 HoweverhypolimneticTPincreasedthroughoutthemonitoringperiodtoa

maximumconcentrationofabout950g1inlatesummer Incontrasttothesteadily

increasingtrendobservedforhypolimneticTPinLowerPriorlakehypolimneticTPin

UpperPriorLakedecreasedsharplyontwooccasionsonceinJanuaryandonceinApril

TheseasonalpatternforSRPwasquitesimilartothatobservedforTPFigure323

HypolimneticSRPincreasedthroughoutthemonitoringperiodtoamaximum

concentrationofnearly600g1inlatesummer LikethetrendobservedforTP

hypolimneticSftPalsodroppedsharplyinJanuaryandAprilIncreasesinhypolimnetic

SRPgenerallyaccountedfor5060percentofthehypolimneticTP EpilimneticSRP

remainedquitelowatabout1015g1ThegrowingseasonaverageepilimneticSRPwas

11mg1
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ThefactthatepilimneticSRPwassolowsuggeststhattheavailabilityofphosphorusmay

belimitingalgalgrowthinUpperPriorLakeThishypothesisisfurthersupportedbythe
TNTPratiosobservedforthelakeFigure324TNTPratiosrangedfrom281to381

TNTPratiosthishighhavebeenfoundtoindicatephosphorusdeficientphytoplankton
Sakamoto1966Smith1979

ChlorophyllSTheconcentrationofthephotosyntheticpigmentchlorophyllgisoftenused
asasurrogatemeasureofalgalabundanceChlorophyllconcentrationsinUpperPrior
LakefluctuatedwidelythroughouttheyearFigure325Theminimumchlorophyll

concentrationof3g1occurredinJanuaryInearlyMarchanundericealgalbloom
resultedinachlorophyllconcentrationof40g1Howeverthisalgalbloomcrashed
aftericeoutChlorophyllconcentrationrosethroughoutthegrowingseasonandpeaked

at70g1inlatesummerThegrowingseasonaveragechlorophyllwas35mg1This
issignificantlylowerthanhistoricalgrowingseasonaveragechlorophyllwhich
rangedfrom50Ng1to80g1

SecchiDiskTransparencySecchidisktransparencyforUpperPriorLakewasgenerally

thepoorestofthethreestudylakesHoweverinmidwinterSDTwasbetterthan4mand
justaftericeoutSDTwasbetterthan3mFigure326ThegrowingseasonaverageSDT
was095mwhichiscomparabletothehistoricgrowingseasonaverageSDT0910m

SDTdatawasstronglycorrelatedwithchlorophyllconcentrationsasshownpreviously

inFigure3ThissuggeststhatmostofthetransparencyreductioninUpperPriorLake
canbeattributedtoincreasesinalgalabundance

TemperatureFgure327showsthatUpperPriorLakeisdimicticInthefallof1988the
watercolumnwasisothermalThelakewasinverselystratifiedinwinterwithcooler

wateroverlyingwarmerwater Aftermixinginspringthelakebecamestrongly

stratiedduringthesummer Epilimnetictemperaturesreachedahighof26Cwhile

hypolimnetictemperaturesremainedbelow8CThisthermalstratificationpreventsthe

elevatedhypolimneticphosphorusfrommixingwiththeepilimnionandaccelerating

algalgrowth

DissolvedOxygenDissolvedoxygenconcentrationsinthehypolimnionandepilimnion

deelinedtoverylowlevelsinwinterEpilimneticoxygenconcentrationrecoveredrapidly

aftericeoutbuthypolimneticDOremainedlessthan1mg1Figure328
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TheDOconcentrationsinlatewinterwerewellbelowthe50mg1statestandard

throughoutthewatercolumnDissolvedogygenconcentrationsarestressfultogamefish
ThelowDOmayalsoacceleratethereleaseofphosphorusandothernutrientsfromthe
sediments

LowerPriorLakeBiologv

PhytoplanktonAtotalof21generaofphytoplanktonwereobservedoverthecourseofthis
studyforLowerPriorLakeTable37 Therewaslittledifferenceincommunity

compositionorallcountsbetweenthetwolakestationsThereforeanaverageofthedata
fromthesetwostationswasusedforthisanalysis Figure329showstheaverage

phytoplanktoncellcountsforLowerPriorLakethroughoutthemonitoringperiodAlgal
cellcountswerelowfrommidwinterthroughiceoutandthenrosesharplyinMayItwas

atthistimethatbluegreenalgaewerefirstobservedFigure330showsthatwhileblue

greenswerepresentbyspringtheydidnotdominatethecommunitycompositionuntillate
June ThechlorophyllconcentrationsinLowerPriorLakewerequitelowuntilthe
increaseinlateAugustwhichcorrespondstothebluegreenalgalbloomIncontrastto

SpringLakeLowerPriorLakedidnothaveflakebloomsofAnhanizomenonInfact
AnhanizomenonwasnotobservedforLowerPrioronanyoccasion

ZooplanktonInvertebrateswerecollectedandclassifiedintofourmajorgroupsincluding
copepodscladoceransnaupliiandostracodsSomecladoceranswerefurtherdelineated
asDanhniaorBosminageneraZooplanktondensityinLowerPriorLakewasgenerally

lessthanUpperPriorLake Thismaybetheresultofdecreasedfoodavailabilityor

increasedpredationThezooplanktoncommunitywasgenerallydominatedbycopepods

Ostacodscomposedonlyaverysmallportionofthecommunity

Zooplanktonpopulationswerehighestinfallatabout80organismsperliterFigure331
ThelowestzooplanktonpopulationoccurredinMarch Copepodsdominatedthe

communitycompositionthroughouttheyearFigure332 Howevernaupliicomposed

about40percentofthecommunityinAprilandcladoceranscomposedabout40percentof

thecommunityinJuly
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TABLES7

PHYTOPLANKTONOFLOWERPRIORLAKE

Cyanophyta BlueGreen

DI18IlOC8DSa
Gle
MerismQpedia AQmenellum

Microcvstis

Oscillatoria

phaerocvstis

Chlorophyta Green

hloro11a
Clostrerium

Cosmarium

Golenkinia

Pediastrum

Scenedesmus

pinocosmarium
Staurastrum

Bacillariophyceae Diatoms

Asterionella

Fraeilaria

14SlIS
S

tPUhanodiscuG
IS

Euglenophyta Euglenoids

Fae1nS

Chrysophyta YellowGreen

Dinobrvon

Pyrrhophyta Dinoflagellates

Ceratium

AllnamestakenfromPrescott1978
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MacrophytesAsurveyofaquaticmacrophyteswasconductedinSeptember1989aspartof

thePhaseIDiagnosticStudyThissurveyidentifiedplantspeciespresentanddelineated
plantcommunitiesforUpperandLowerPriorLakesThefivemacrophytecommunities
thatwereidentifiedarelistedbelow

MvriophvllumpslbeendPotam ncommunity

Dominatedby exalbescens

OthermembersmayincludePotamopetoncrisnus Richardsonii

snirillus strictifoliusPzosteriformis raonhvllumdemersumElodea

canadensisCharaNassp

Ceratophvllumdemersumcommunity

Dominatedby demersum

Othermembersmayinclude1vrionhvllumexalbescensCharaPotamoeton

zosteriformis

Potamogetoncommunity

DominatedbyPotamogetonsp

OthermembersmayincludeCeratonhvllumdemersumCharaMvriQpyllum

exalbescensNajassp crispus filiformis natans nodosuP

ectinatus Richardsonii strictifolius zosteriformisVallisneria

americana

PotamoeetonCeratoDhvllumcommunity

CodominatedbyPotamogetonandCeratoQlmdemersum

OthermembersmayincludeMvrioDhvllumexalbescensPotamogetoncrisnus

nodosus pectinatus pirillusgzosteriformis
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COIIln111II1

CodominatedbyCeratophllumdemersumandMvrioBhyllumexalbescens

OthermembersmayincludePotamoeetonnodosusPpctinatus

AllnamestakenfromKeytotheCommonAquaticPlantsofMinnesotaMNDOC1968

Figure333showsthedistributionoftheseplantcommunitiesAlthoughthelinesonthis
mapappeartoindicateabruptchangesthetransitionbetweencommunitiesisactually
moregradual

LowerPriorLakeischaracterizedbyamorediversemacrophytecommunitythanUpper

PriorLakeTable38BasedonhistoricaldatathiscommunityisalsoquitedynamicA

surveyconductedin1973identified16speciesHanson1973eightofwhichwerepresent

duringthecunentsurveyA1982MDNftsurveyindicatedthattwospecieshadbecome
establishedsincetheprevioussurvey crisyusandVallisneriaamericanaandthree

speciesthatwerepreviouslypresentwerenowgone praelongusPRobbinsiiand

gtetraeonaBy1989fourotherspeciesfromthe1973surveywereabsenthowever
thereweresixnewspeciesofPotamogeton Thusitappearsthatwhilethespecies

compositionhaschangedthecommunityhasremainedquitediverse

UpperPriorLakeBiology

PhytoplanktonAtotalof24generaofphytoplanktonwereobservedoverthecourseofthis
studyonUpperPriorLakeTable39Therewaslittledifferencebetweenthetwolake
stationsintermsofcommunitycompositionandcellcountsThereforeanaverageofthe
datafromthesestationswasusedforthisanalysisFigure334showsthephytoplankton

cellcountsforUpperPriorLakethroughoutthemonitoringperiodAlgalcellcountswere

generallylowfromearlywintertomidspringDuringthisperiodthealgalcommunity
wascomposedprimarilyofdiatomsgreenalgaeandEuelenaThebluegreenalgae
ShaeroystiswasobservedinMarchandagaininMayInJunethealgalcommunity

wasverydiversewith15generapresent Bluegreenalgaebegantodominatethe

communityinJuneandcontinuedtheirdominancethroughoutthegrowingseasonPeaks

inchlorophylltendedtocorrespondwithbluegreenalgalbloomsIncontrasttoSpring
LakeUpperPriorLakedidnothaveflakebloomsofAnhanizomenon Infact
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TABLE38

MACftOPflYTESCOMMONIN
UPPERANDLOWEftPRIOftLAKES

UpperPriorLake LowerPriorLake

demersum X X

Cliara X

canadensis X

Mvriophvllumexalbescens X

ISiSsp X

Potamogetoncrispus X X

Potamoeetonjy X

PotamoeetonFriesii X

Potamong X

PotamoQetonnodosus X

Potamogetonpectinatus X X

PotamoQetonRichardsonii X

Potamogetonirill X

PotamoQetonstrictifolius X

Potamoetonzosteriformis X

Vallisneriaamericana X
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TABLE38

PHYTOPLANKTONOFUPPERPRIORLAKE

Cyanophyta BlueGreen

AuSUSgtla
AD18IlOC8D3fi
Gleoystis
Merismoedia Bgl
Microcvstis

Oscillatoria

Snhaerocvstis

Chlorophyta Green

Chloroella

Clostrerium

Cosmarium

Golenkinia

Pediastrum

Scenedesmus

pinocosmarium
taurastrum

Bacillariophyceae Diatoms

Asterionella

EISg1r1S
lIS
SYllllS
Stephanodiscus

zedra

Euglenophyta Euglenoids

Chrysophyta YellowGreen

Dinobryon

Pyrrhophyta Dinoflagellates

Ceratium

AllnamestakenfromPrescott1978

330



Total Bluegreen Green Diatoms

1

c

c
o
V

C7

rn

Q

Jan Feb Mar Apr May Jun Jul Aug Sep
MoMh

Figure334UpperPriorLakePhytoplanktonCellCounts

Bluegreen0Green Diatoms

1

c70

c

a0
a

0
H

0

c

a
a

1

0
Jan Feb Mar Apr May Jun Jul Aug Sep

Mordh

Fgure335UpperPriorLakePhytoplanktonCommunityCompition



AnhanizomenonwasnotobservedinUpperPriorLakeonanyoccasionThedominant

bluegreenalgaeinUpperPriorLakeisusuallyAnabaena

ZooplanktonZooplanktoninUpperPriorLakewerecollectedclassifiedandquantified

ZooplanktondensityforUpperPriorLakewasgenerallyhigherthanthatofLowerPrior

LakeThismaybeduetoincreasedavailabilityofqualityfoodordecreasedpredation

ThezooplanktoncommunitywasdominatedbycopepodsOstracodsaccountedforonlya

smallpercentageofthecommunitycomposition Figure336showsthatthemaximum

zooplanktonpopulation225organismsliteroccunedinfallandtheminimum35

organismsliteroccurredinMarch Thecommunitycompositionisgenerally

dominatedbycopepodsFigure337

MacrophytesOnlyfourmacrophytespecieswereobservedforUpperPriorLakeTable3

8ThemacrophytecommunityforthislakeismuchlessdiversethanthatofLowerPrior

LakeThecommunitydiversityisclosertothatofSpringLakefivespeciesThe1982

MDNRsurveyobservedsigspeciesofmacrophytesincluding emnaspand

MvrioDhvllumexalbescensinadditiontothefourspeciesfoundduringthe1989survey

ThemacrophytecommunityofUpperPriorandSpringLakesmaybelessdiverseduetothe

moreeutrophicconditionsandlowerwaterclarityMostplantswerecollectedinlessthan

feetofwaterAlthoughnoquantitativemeasurementsweremadefieldobservations

indicatethatUpperPriorLakehadlowerplantbiomassandmoreareasdevoidof

vegetationthanLowerPriorLake

StreamflowMonitoring

Staffgaugemeasurementsweretakenbiweeklythroughoutthemonitoringperiodwhen

waterwasflowingAstagedischargerelationshipforeachstationwasestablishedby

correlatingstaffgaugemeasurementstoperiodicconcunentflowmeasurementsTotal

annualflowwascalculatedbyintegratingtheinstantaneousflowratedatausingEulers

method

FlowonlyoccurredatsiteS1fromMarchtoMaysiteS2hadflowfromMarchtoAugust

andtheSpringLakeoutletS3hadflowfromApriltoJulyFlowoccunedsporadicallyat

siteS4TherewasnodischargerecordedfortheoutletofLowerPriorLakeS5during

thestudyperiodTable310showsthemonitoredflowforallstationsandcomparesthe
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monitoredrunoffcoefficientsRCforS1S2andS4tothelanduseweightedliterature

values

TABLE810

MONITOREDSTREAMFLOWANDRUNOFFCOEFFICIENTS

LandUse

MonitoredFlow Area Weighted
Station acft ac MonitoredRC LiteratureRC

S1 349 5312 006 043

S2 548 3884 012 042

S3 575

S4 137 1772 007 042

S5 0

ThemonitoredRCsforthesesubwatershedsweremuchlowerthanthevaluesreportedin

theliterature LiteraturevaluesforcroplandamajorlanduseintheS1andS2

subwatershedsaverageabout039witharangefrom020to066dependinguponrainfall

intensityandcoverconditionsSchwab1981Monitoredcoefficientswereprobablylower
thantheliteraturevaluesfortworeasonsFirstthelackofhighfloweventdatamayhave

resultedinanunderestimateofthetotalflowSecondthedroughtwhichoccurredinthe

previousyearleftthehydrologicstorageinwatershedpondingareaswellbelowcapacity

Thereforemuchoftherunoffwascapturedorinfiltratedupstreamofthemonitoring
stations

StormSewerFlowMonitoring

StormsewerflowsweremonitoredusingISCOautomaticsamplingequipmentequipped

withpressuretransducersThetransducersrecordedthewaterdepthandconvertedthis

datatoanequivalentflowbasedonthedischargecharacteristicsofatemporaryweirThis

flowdatawasintegratedtoobtainthetotalvolumeofflowforthemonitoredeventsSiteSS
1monitoredrunofffroma56acremixedurbanarea Theareadrainedincludes

subwatershedsUP2andUP3Figure21Thereisonepondinthemonitoredarea

locatedinUP3westofCityHallSiteSS2monitoredrunofffrom62acresconsistingof

bothundevelopedandsinglefamilyresidentialareas Theareadrainedincludes
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subwatershedsLP18andLP17Figure21Adrypondcomposedoftwosegmentsis

locatedinsubwatershedLP1adjacenttothepark

ftunofffromseveralstormeventswasmonitoredStormsewermonitoringdatawasused

todeveloprunoffhydrographsSiteSS1withmoreimperviousareawasexpected tohave

greaterrunoffvolumehigherpeakflowratesandafasterresponsetimeHowever the

hydrographsforthetwomonitoringsitesshowsomedeparturesfromtheexpected behavior

Figures339and339Themostnotabledifferencewasthefasterresponsetime fromthe

SS2monitoringsiteOnJune21thefirstflowatSS2occurredwithin10hoursofthe start

oftheraineventandasecondflowoccurredabout40hourslaterOnlyoneflowoccurredat
siteSS1at115hours

ApparentlythedrypondupstreamofSS2providesvirtuallynosignificantstorage of

runoffwhereasthepondaboveSS1hadthestoragecapacitytodelayrunoffforthis event

Undoubtedlytherearesomedifferencesinprecipitationpatternsacrossthewatershedbut
thedifferencebetweenthetwomonitoredareasisprobablysmallduetotheirrelatively

closeproximitytoeachotherAlthoughtheresponsetimeobservedforrunoff atthese

stationswascounterintuitivethepeakflowrateandflowvolumewerelargerforSS1as

expected

Thenextsignificantrainevent10inchesoccunedonJuly171989Thehydrographs
foreachstationforthiseventweresimilarlyshapedwithnearlyidenticalpeakflowrates

andresponsetimeshoweverSS1fluctuatedmorethanSS2Figures340and341The
fasterresponsetimeatbothstationsforthiseventareprobablydueinparttodifferences in

stormeventcharacteristicsFurthermoresiteSS1mayhaveafasterresponsetimedueto

thestoragecapacityinthewatershedbeingdiminishedbyseveralsmallrainevents10
inchesbetweenJune21andJuly17

Monitoredprecipitationandrunoffvolumeswereusedtocalculaterunoffcoefficients
Table311showsthemonitoredrunofFprecipitationandRCThemonitoredftCsarealso

comparedtolanduseweightedliteraturevaluesforftC

ThemonitoredftCsforsitesSS1andSS2werewithintherangeofvaluesreportedinthe

literatureforsinglefamilyresidentialandmixedurbanlanduserespectively
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TABIE811

MO1vITOREDSTOftMSEWERFLOW
ANDRUNOFFCOEFFICIENTS

MonituredFlow Area Precipitation
Station Dabe acft ac inches MonitoredRrC LiteralureRC

SS1 62689 0619 56 119 011

71889 1725 56 093 040

82189 1525 56 26 Q1

Average 021 017045

SS2 42689 1371 fi2 164 016

62189 1247 62 105 022

1789 0412 62 036 Q2

Average 020 015093

StreamWaterQuality

AverageTPconcentrationsforthemonitoredstreamsareshowninFigure342 The

valuesrecordedatsiteS1onJuly183520g1andatsiteS3onJuly121760g1were

suspectedofbeingdataoutliersandarenotshownThesetwodatapointsliewelloutside
theupper95percentconfidenceintervalanddonotappeartobereasonableconsideringthe
characterandflowregimeatthemonitoringsites

ThearithmeticmeanTPconcentrationsforS1andS2were346g1and519g1

respectivelyMuchofthephosphorusinthesestreamswassolubleOnaverageabout56
percentofthephosphorusinS1wasinheformofSRPwhileSRPcomprisedabout68
percentoftheTPinS2Theaveragevolumeweightedstreamflowconcentrationto

SpringLakewas388g1Thiscomparesfavorablytothevalueof368g1calculatedby
Osgood1983andtheWERMmodeledvalueof355g1TheoutletforSpringLakeS3
hadanarithmeticmeanconcentrationof135g1 ThisiswellbelowOsgoods1989

estimateof238g1butfairlyclosetotheannualaveragelakesurfaceconcentrationof124

g1ThearithmeticmeanTPconcentrationforS4was179g1Flowresponsetimefor
thisstreamwasmuchfasterthanexpectedAsaresultsamplecollectionusuallymissed
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higherthantheobservedarithmeticmeanThelowconcentrationcouldalsobedueto
sedimentationofpollutantsintheCrystaURiceLakecomplex

BasedontheaveragemonitoredTPconcentrationsandthemonitoredflowvolumesthe
TPloadsforCountyDitch13S1andtheFishBuckLakestreamS2were3281bsyrand
7731bsyrrespectivelyThetotalstreamflowinputof1101lbsyriswellbelowthe198182
estimateof46551bsyrOsgood1983ThecalculatedarealloadingforCountyDitch13is

onlyOU6lbslacyrThisisfarbelowthemostlikelyrangeofvaluesforagriculturalland
of036045lbsacyrreportedbyMulcahy1990Themostlikelyreasonforthepoor

agreementwithliteraturevaluesisanunderestimationoftherunoffvolumeasaresultof
thelackofhighflowdataandthedroughtconditionsDuetotheshortcomingsofthe
monitoringdatathehydrologicandphosphorusbudgetsforSpringLakepresentedin
Section4arebasedontheMetropolitanCouncilsstudy

StormvvaterQuality

FlowweightedTPSRPandTSSconcentrationobservedatthetwostormsewer

monitoringsitesareshowninTable312TheaverageTPconcentrationforSS1was

1665g1whichismarkedlyhigherthanthereportedvalueformixedurbanlanduseof
872g1Montgomery1989ThearealloadingrateforSS1was20lbsacyrwhichis

higherthanthemostlikelyrangeforurbanstormsewersof08134Ibsacyrgivenby

Mulcahy1990 Subsequentfieldreconnaissancerevealedthatroadconstruction

activitiesinthissubwatershedhadcommencedinearlysummeraftertheprojectwas

underwayThismayexplainthehighTPandTSSconcentrationsobservedatthissite

UndernormalconditionstheTPandTSSconcentrationsareexpectedtobecloserto

literaturevalues

TotalphosphorusconcentrationsatsiteSS2averaged430g1Thisvalueissignificantly

lowerthanthereportedvalueforresidentialareasof726g1Montgomery1989The

arealloadingrateforSS2was0501bsacyrwhichislowerthanthemostlikelyrangefor
urbanstormsewersgivenbyMulcahy1990Thisdifferencemaybeexplainedbythe

locationofdrystormwaterbasinsupstreamofthismonitoringsiteThesebasinsmay

providesomewaterqualitybenefitsfortherunoff
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TABLE312

iSTORMWATER QUALITY

S1 5152

1rP SRP TSS TP SRP 75S

Dte gn gn mg1 gn gn mg1

328 1300 330 292 600 340 0

51 490 140 9

626 1910 100 117 260 70 94

719 1300 70 252 370 150 37

828 2150 60 1214

CONCLUSIONS

AcomprehensivewaterqualityinvestigationofUpperandLowerPriorLakeswas

conductedfromOctober1988toSeptember1989Thisstudyiscomplimentedbythewater

qualityinvestigationofSpringLakeconductedin1982Tables313314and315provide

awaterqualitysummaryforLowerPriorUpperPriorandSpringLakesrespectively

ThisassessmentwasbasedonthegrowingseasonepilimneticwaterqualityIngeneral

LowerPriorLakehadthebestwaterqualityofthethreestudylakesandSpringLakehad

thepoorestwaterquality

ThegrowingseasonaverageTPchlorophyllandSecchidisktransparencyforLower

PriorLakewere46g179gland224mrespectivelyThesevaluesaretypicalof

lakesintheNorthCentralHardwoodForestEcoregionThemeanTSIforthislakewas53

whichplacesitinthemesotrophiceutrophiccategoryThewaterqualityofLowerPrior

Lakewasinthe67percentilefortheNorthCentralHardwoodForestEcoregion

ThegrowingseasonaverageTPchlorophyllandSecchidisktransgarencyforUpper

PriorLakewere81g135g1and095mrespectivelyThesevaluesarepoorerthanthe

typicalrangeforNorthCentralHardwoodForestEcoregionlakesThemeanTSIforthis

lakewas65whichplacesthislakeintheeutrophichypereutrophiccategoryThewater

qualityofUpperPriorLakewasinthe33percentileforNorthCentralHardwoodForest

Ecoregionlakes InadditionobservedoxygenconditionsinUpperPriorduringlate
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TABLE813

LOWEftPftIORLAKEWATEftQUALITYSUMMAftY
Basedon1889GrnwingSeasonAverageSurfaceConcentrations

1pical
Parameter Units Mean n Min Maz StdDev NCHFRange

TotalPhosphorus g1 46 13 30 70 14 2350

SolubleReactiveP Ng1 12 13 10 20 4

Chlorophyll Ng1 79 14 4 21 52 522

SecchiDisk m 224 38 122 400 052 1532

TotalKjeldahlN mg1 105 2 080 130 035 0612

NitrateNitriteN mg1 002 2 002 002 000 001

AmmoniaN mg1 001 2 001 001 000

TNTPRatio 223

TSIPTP 59

TSICChl 51

TSISSecchi 48

TSIMean 53

PercentileRank 67

337



TABLE514

UPPERPRIORLAKEWATERQUALITYSUNIlVIARY
Basedon1989GrowingSeasonAverageSurfaceConcentrations

1pical
Parameter Units Mean n Min Maz StdDev NCHFRange

TotalPhosphorus g1 81 14 50 140 25 2350

SolubleReactiveP Ng1 11 14 10 20 4

Chlorophyll g1 35 14 16 71 18 522

SecchiDisk m 095 23 046 244 042 1532

TotalKjeldahlN mg1 155 2 150 160 007 0612

NitrateNitriteN mg1 002 2 002 002 000 001

AnnmoniaN mg1 002 2 001 002 001

TNTPftatio 194

TSIPTP 68

TSICChl 65

TSISSecchi 61

TSIMean 65

PercentileRank 33

338



TABLE315

SPRINGLAKEWATEftQUALITYSUMMARY
Basedon1982GrowingSeasonAverageSurfaceConcentrations

Typical Typical
NCHF WCBP

Parameter Units Mean n Min Maz StdDevRange Range

TotalPhosphorus Ng1 149 33 80 300 36 2350 65150

SolubleReactiveP g1 86 11 60 110 19

Chlorophylle g1 46 38 11 89 24 522 3080

SecchiDisk m 165 40 076 427 065 1532 0510

TotalKeldahlN mg1 209 33 150 318 033 0612 1327

NitrateNitriteN mg1 008 3 006 011 002 001 001002

AmmoniaN mg1 010 3 004 016 006

TNTPRatio 146

TSIPTP 76

TSICChl 68
L

TSISSecchi 53

TSIMean 72

PercentileRank 14NCHF 48WCBP

aCalculatedusingonlyTSIPandTSIC
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winterof1989werelowthroughoutthewatercolumnandextremelyclosetofishkill

conditions

ThegrowingseasonaverageTPandchlorophyllforSpringLakewere149g1and46

g1respectivelyThesevalueswerewellabovethetypicalrangefortheNorthCentral
HardwoodForestEcoregion Infactthesevaluesweremoretypicaloflakesinthe

WesternCornbeltPlainsThisisprobablyduetotheagriculturalcharacteroftheSpring

LakewatershedSecchidisktransparencyforSpringLakewas165mThisvalueis

muchbetterthaniseupectedforalakewithaTPof149g1andachlorophyllof46mg1

Thereasonforthisisprobablyduetothecolonialbehaviorofthedominantphytoplankton

nhanizomenonSecchidisktransparencyisgenerallyapoorpredictoroftrophicstatus

inlakesdominatedbyAnhanizomenonThemeanTSIforSpringLakebasedonTPand

chlorophyllwas72ThisplacesSpringLakeinthehypereutrophiccategoryThewater

qualityofSpringLakewasonlyinthe14thpercentileforNorthCentralHardwoodForest

EcoregionlakesbutforWestemCombeltPlainlakesitsrankingwas48

ItappearsthatSpringLakewasnitrogenlimitedratherthanphosphorouslimitedin1980to

1982Howevernuisancealgalbloomswereprimarilycausedbybluegreenalgaewhich

canfixnitrogenThusreducingphosphoroussothatitislimitingwillbeanimportant

managementgoalManagementfornitrogenmayonlyprovideanadditionalcompetitive

advantagetobluegreenalgae Theprimaryreasonthatnitrogenislimitingisthat

phosphorusinoverabundantObservednitrogenconcentrationsinSpringLakewerein

thetypicalrangeforWCBPlakesindicatingthatnitrogenlimitationwasnotcausedby

lowavailabilityofnitrogenFinallymostofthephosphorousobservedinSpringLake
wasinthedissolvedform Thustheimplementationplanshouldemphasize

managementpracticeswhichreduceorcontroldissolvedphosphorousThemanagement

ofSRPinSpringLakewillalsobeimportantforimprovingUpperPriorLake

Themonitoredstreamflowsweremuchlowerthanwhatwouldbeexpectedforthese

subwatershedsinanormalyearTherunoffcoefficientsforS1S2andS4were006

012and007respectivelyThesevaluesarewellbelowthosegiveninliteratureSchwab

1981Themostlikelyreasonforthelowobservedflowswasthelackofdatacollected

duringhighfloweventsanddroughtconditionsAsaresultofthelowestimateofflowthe

TPexportratesfromthesesubwatershedswerealsomuchlowerthanexpectedTheTP

exportrateswere006lbsacyrforS1019IbsacyrforS2and004lbsacyrforS4
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ThemonitoreddischargeloadfromSpringLakeS3was211lbsyrandthePriorLake
outletS5didnotdischargeduringthemonitoringperiod

Theaveragemonitoredrunoffcoefficientwas020forstormsewerSS1and021forstorm
sewerSS2Theserunoffcoefficientsareinreasonableagreementwithliteraturevalues

Montgomery1989HowevertheTPexportrateforSS1of2Olbsacyrwashigherthan
themostlikelyrangeforurbanstormsewersof08134lbsacyrgiveninliterature

Mulcahy1990Constructionactivitiesinthissubwatershedprobablycontributedtothe
highpollutantloadingTheTPexportrateforSS2wasbelowthemostlikelyrangeat050
lbsacyr
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SECTION4

HYDROLOGICANDNUTIiNTMODELING

INTRODUCTION

Thissectionpresentsthedevelopmentofthehydrologicandnutrientbudgets forSpring

UpperPriorandLowerPriorLakesThesedatawereutilized intheformulationofthein

lakephosphorusmodels

Monitoredstreamflowandloadingwassignificantlylowerthanexpectedbasedon in

lakeTPconcentrationsandliteraturevalues Whileannualprecipitationforthe

monitoringyearwasnearlynormal26inchesThepreviousyear wasadroughtyear

withonly187inchesofprecipitationDuetothedroughthydrologicstorage inwatershed

pondareaswaswellbelowcapacitythereforerunoffandpollutant loadswereprobably

capturedupstream

TheWatershedEutrophicationReductionManagementWERMmodel wasusedto

calculaterunoffandloadingforaverageyearconditionsusinglanduseweightedrunoff
coefficientsandTPconcentrations Themodelwasformulatedusingthewatershed

managementareasdelineatedinthePriorLakeSpringLakeWatershedManagement
PlanJMM1991Figure41seealsoMap1showstheflowdiagramfor themodeland

Table41givesthecharacteristicsofeachsubwatershedSinceinlakewaterquality data

forSpringLakewasnotcollectedthroughthisstudythemodelfor thislakecouldnotbe

calibratedThereforethemodelandbudgetsdevelopedbyOsgood1983wereutilized

HYDROLOGICBUDGETS

SpringLake

The1982annualhydrologicbudgetforSpringLakeasdevelopedbyOsgood1983 is

presentedinTable42

InflowPrecipitationin1982wasabout9percenthigherthanthenormal 26inches

AnnualdirectprecipitationinputtoSpringLakewas1542acftin1982 Surfaceinflows

were4681acftandaccountedforabout50percentofthetotalannualhydrologicinput The

41



SwampLak SuttonLake

Lydia
Intemational

SouthLydia

NorthLydia

FishLake SpringLake
Southeast

CountyDitch
13

Concord SpringLake
East

SpringLake
Central

SpringLake SpringLake BuckLake

West

SpringLake
Shoreline EastRice

Lake

UpperPrior
Shoreline UpperPior RiceCrystal

Lake Lakes

CrystalBay

LowerPrior
LowerPrior

Shoreline
Lake

FIGURE41

FLOWCHARTFORPRIORLAKESPRINGLAKEWATERSHEDMODEL



TABLE41

SUBWATERSHEDCHARACTERISTIC3

Single Sgle
Open Open Family Family CommerciaU Area

Water UndevelopedWoodedCropland Residential Residential Industrial acres

SwampLake 30105S 0 3o 60dl1 7a 0 0 352

SuttonLake 38533 45 8iz458ft73 2 0 0 1402

J Lydialnternational 73 18a3 4t I 65a 61a 0 0 1184
SouthLydia 53 14R5 1 7

i
72 85 0 0 678

NorthLydia 3a5 12r gG7 70 6S 1 0 838

CountybitchB 15fz 11 f 43 i
64SH 651 0 0 858

FiahLake 33 14 6 38 9 0 0 659

Concord 8 16 2 j 66 8 0 0 672

SpringLakeSoutheast 20 9 14 48 9 0 0 557

SpringLakeEast 29 7 10 27 27 0 0 749

BuckLake 15 10 5 49 20 0 1 1350
SpringLakeCentral 1 5 1 85 8 0 0 326

5pringLakeWest 1 18 5 68 4 0 4 378

SpringLake 47 6 7 7 8 4 1 1741
EastRiceLake 10 20 4 47 19 0 0 461

RicelCrystalLake 15 14 10 19 36 1 5 883

Crystal 21 17 25 30 2 5 0 627

UpperPrior 36 10 2 6 18 26 2 142
LowerPrior 34 10 10 5 15 25 1 2970

qic 55 a7n gs a

7
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groundwatercontributionwascalculatedasabudgetresidual Basedonthisanalysisthe

annualgroundwaterinputfor1982was3043acft

TABIE42

HYDROLOGICBUDGETFOftSPRINGLAKE
OSGOOD1933

Volumeacft

Precipitation 1
SurfaceInflow 4681
Groundwater 3

TotalInflow 92

Evaporation 1630
SurfaceOutflow 7
Groundwater 1

TotalOutflow 9015

StorageChange 251

AWERMmodelwithliteraturevaluesforrunoffcoefficientsRCswasdevelopedfor

comparisonwithOsgoodsmodelandalsoto proportionofhydrologicloadingfrom

OsgoodsmodelbetweeninflowstreamsftunoffcalculationsfromWERM indicatethat

inflowsweremuchhigherthanOsgoodsestimateInfactthesurfaceinflowcalculatedby
WERMtotallyaccountsforthebudgetresidualWERMindicatesthat36percent ofthe

surfaceinflowisderivedfromtheFishBuckLakedischargeand45percentcomesfrom

CountyDitch13ThetotalhydrologicalinputpredictedbyWERMof9883 acftcompares

favorablywithOsgoodsestimateof9266acft

OutflowEvaporationaccountedforalossof1630acftfromSpringLakein1982Thisis
approumately18percentofthetotalhydrologicoutputSurfaceoutflowaccounted forabout

80percentofthetotalannualhydrologicoutputof9015acft TheWERMcomparison

modelestimatedatotaloutputof9883acftforanormalyear

Groundwaterdrainagecomprisedonly2percentofthetotalhydrologicoutputfromSpring
LakeTotalhydrologicoutputwasexceededbytotalhydrologicinputby251acft This

differencewasthemeasuredchangeinstoragevolumeThehydraulicresidencetimeof

SpringLakeis14years
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UPPePriorLake

TheWEKMmodelwasdevelopedbyJMM1989andwasbasedonthePONDNETmodel
developedbyWalker1987 ThecomponentsofWEftMincludehydrologicand

phosphorousbudgetsaswellasaninlakephosphorousmodel

Surfaceinflowincalculatedbymultiplyingtheannualprecipitationbyarunoff
coefficientandthesubwatershedareaThemodelcanbecalibratedtotheobservedflowby

specifyingarunoffcoefficientcalculatedfrommonitoredflowdataotherwise adefault

coefficientiscalculatedbasedonliteraturevaluesfordifferentlandusetypesThese
flowsarethenroutedintothedownstreamsubwatershedorbasinWERMalsoaccounts

fordirectprecipitationtothelakesurfaceandevaporationChangeinstorage isassumed

tobenegligibleandnetoutflowiscalculatedassurfaceinflowplusdirectprecipitation
minusevaporation

Surfaceinflowofphosphorousiscalculatedbymultiplyingtherunoffvolumebythe
phosphorousconcentration Themodelwillcalculateadefaultconcentrationforeach

subwatershedbaseduponliteraturevaluesforvariouslandusetypesunlesstheuser
specifiesamonitoredrunoffconcentration

TheUpperandLowerPriorLakeWERMmodelsutilizedliteraturevaluesforrunoff
coefficientsbecausethemonitoredflowdataappearedlowTheobservedlowflowwas
probablyduetothedroughtconditions

LiteraturevalueswerealsousedforrunoffTPconcentrationsexceptfortheinflowof

UpperPriorLakefromSpringLakewhichwassetequaltotheobservedannualaverage
surfaceconcentrationforSpringLakeof124ug1

InflowUpperPriorLakereceivesabout6percentofitsannualhydrologicinputfrom
directprecipitationinanormalyearWERMpredictsthatundertheseconditionsthe
SpringLakeoutletcontributes8411acftabout70percentofthetotalhydrologicinputto
UpperPriorLakeTheRiceCrystalLakedischargestreamstationS4onlycontributes
about9percentandotherdirectrunoffsourcesaccountfor14percentoftheannual
hydrologicinput
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OutflowTheregionalevaporationrateisabout28inyrAtthisratetheevaporative loss

fromUpperPrioris793acftyrWERMassumesthatthenetchange instorageiszero

Whilethelakelevelfluctuatesoveralongperiodthesteadystateassumptionisprobably
validDuringthemonitoredyearhowevertherewasnodischargefrom LowerPriorLake

andconsequentlyUpperPriorLake BasedonthesteadystateassumptionWERM

predictsanoutflowof11174acftJyrThisaccountsfor93percent ofthetotalannual

hydrologicoutputThisdischargerateresultsinahydraulic residencetimeofonlyabout

threemonths

LowerPriorLake

InflowNormallydirectprecipitationaccountsfor12percentofthehydrologicinput to

LowerPriorLakeThislakereceivessurfaceinflowfromthedischargeofUpperPrior
LakeaswellasnumerousstormsewersthatdraintheareasurroundingthelakeThe
monitoredrunoffcoefficientsfromtheareasunoundingthelaewerefairlysimilarto
themodeledcoefficientThetotalsurfaceinflowtoLowerPriorLakeis13112acftJyr
undernormalconditions ftunofffromshorelineareasaccountsfor15percentofthe

surfaceinflowwhilethedischargefromUpperPriorLakeaccountsfor85percent ofthe

Ssurface inflow

OutflowEvaporationtypicallyaccountsforalossofabout1930acftJyr Thisloss

representsabout13percentoftheannualhydrologicoutputforLowerPrior LakeSurface

dischargefromtheoutletisamajorhydrologiclossundernormalconditions The

averageannualdischargevolumefrom198386was7600acftTheoutletstructure
constructedintheearly1980sresultedinseveralyearsofnodischarge Duringthe

monitoringyearLowerPriorLakedidnotdischargefromtheoutletLakelevels forthis

yearwerewellbelowthedischargeelevationduetothepreviousyearsdrought A

hydrologicbalanceforanormalyearpredictsthatapproximately12950 acftofdischarge

willoccurHoweveritappearsthatgroundwaterseepagemayaccountforasignificant
portionofthisdischargeThedifferencebetweenthepredictednormalyeardischarge and

observedaverageannualdischargeof5350acftmaybegroundwaterseepage

Paststudieshaveinvestigatedthepossibilityofsignificantgroundwaterdrainagefrom
tlielakeFrellsen1940Mayer1951TheextentofgroundwaterdrainagefromLower
Priorlakeisuncertainbutthereisevidencetosuggestthatsignificantdrainageoccurs

throughthesandybottomareaofCandyCove
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ThenormalyearhydrologicbudgetsforUpperandLowerPriorLakes ispresentedin

Table43Thehydraulicresidencetimesareestimatedas02yearsand 08yearsfor

UpperandLowerPriorLakesrespectively

TABLE43

UPPERANDLOWERPRIORLAKEHYDKOLOGICBUDGE75
NormalYear

Upperpriar LoverPrior

acft acft

Precipitation 748 1771

UpstreamInflow 8411 11174
DirectRunoff 3557 1938

TotalInput 11966 14883

Evaporation 794 1930

Discharge 11174 129a

1balQutput 11968 14SS3

aAsignificantbutunknownfractionofthedischargefrom
LowerPriorLakeprobablyoccursasgroundwater
seepage
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NUTRIENTBUDGETS

SpringLake

The1982annualTPloadforSpringLakeasdevelopedbyOsgood1983ispresentedin
Table44

TABLE44

PHOSPHORUSBUDGETFORSPRINGIAKE
OSOOD19B3

lbsyr

t

Atmospheric
SurfaceInflow 4

SepticLeakage
GroundwaterNetInput Z
Internal 2860 S

Discharge 4
Sedimentation 3937

InputTheannualTPloadforSpringLakein1982wasestimatedtobe8680Ibs External

sourcesaccountedfor67percentofthisloadingandtheremaining33percentwasderived
frominternalloadingmechanismsTheexternalsourceswerefurtherpartitionedinto

atmosphericsurfaceinflowsepticleakageandgroundwatersources

Surfaceinflowscontributed4684lbsofTPorabout80percentoftheexternalloadThe

flowweightedmeanTPconcentrationofthestreaminflowwas368g1Therearetwo
majorstreaminputstoSpringLaketheFishLakeBuckLakedischargestreamand
CountyDitch13ThesetwostreamsdrainthemjorityofthewatershedBasedonarea
andlandusetypethesesubwatershedsaccountforabout76IoofthesurfaceinflowOsgood
usedthedrainagedensitiestocalculaterelativeloadingfrommonitoredandunmonitored
subwatershedsThereforeTPexportratescanbebackcalculatedforthesubwatersheds
ThecombinedTPexportratefromthesesubwatershedsis038lbsacyrMulcahy1990
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indicatesthatthetypicalrangeofTPexportfromagriculturallandintheTwinCities
metropolitanareais036045lbsac

Morethan50oftheannualTPloadisinthesolublereactiveformMuchoftheSBP

probablycomesfrominternalloadingmechanisms

OutputThemajorphosphorussinksforSpringLakearesurfacedischarge toUpperPrior

Lakeandsedimentation In1982anestimated4686lbsofTPweredischargedfrom

SpringLaketoUpperPriorLake UsingthisestimatetheflowweightedmeanTP

concentrationofthedischargewouldhavebeen238g1Thisappearstobeincongruent

withtheobservedannualaveragesurfaceconcentrationforTPof124g1Thereforethe

dischargetoUpperPriorLakewasrecalculatedusingaTPconcentrationof124uglThis
givesaTPdischargefromSpringLaketoUpperPriorLakeof28341bsyrThedischarge
concentrationisgenerallyexpectedtobesimilartothesurfaceconcentration The

estimatedremovalbysedimentationwas39371bsyrorabout45percentoftheTPoutput

UpperPriorLake

InputTheTPloadtoUpperPriorLakewasestimatedtobe51471bsyrTable45shows
thephosphorousbudgetforUpperPriorLakeSpringLakeisamjorsourceofnutrientsto

UpperPriorLakeBasedontheobservedannualsurfaceconcentrationsofSpringLake
about28341bsyraredischargedtoUpperPriorLakeandabout55ofthisisintheformof
SRP Onlyabout8percentoftheTPinputcomesfromtheRiceLakeCrystallake
dischargestreamstreamsiteS4Theremaining37percentoftheTPloadisderived
fromdrainageoftheshorelineareasanddirectprecipitationTheTPexportratesforthe
RiceLakeCrystalLakesubwatershedandthedirectdrainageshorelineareasare029

lbsacyrand089lbsacyrrespectivelyTheformerexportratefallsjustbelowthemost

likelyrangeofoccunenceforurbanopencreeksof0308lbsacyrwhilethelatterfalls
justbelowthemostlikelyrangeforurbanstormsewersof0915lbsacyrMulcahy
1990

48



TABLE45

PHOSPHOftUSBUDGETFOftUPPERPRIORLAKE

lbsyr

It

SpringLakeDischargeS3 2

fticeCrystalDischargeS4 1

ShorelineDrainage 1821

Atmospheric 101

SurfaceOutlet 2
Sedimentation 2659

OutputThemajorphosphorussinksforUpperPriorLakearesurfacedischargetoLower
Priorlakeandsedimentation WERMestimatesthat2486lbsofphosphorusare

dischargedperyearfromUpperPriorTheflowweightedmeanTPconcentrationofthis
dischargeis822g1ThisisveryclosetotheobservedsurfaceTPconcentrationof81
g1Sedimentationprocessesaccountforanetlossof2659lbsyryieldingaphosphorus
retentionof52percent

LowerPriorLake

InputTheTPloadtoLowerPriorlakeisestimatedtobe54501bsyrTable46presents
thephosphorousbudgetforLowerPriorLake ThedischargefromUpperPriorLake

contributes2486lbsyrwhichis46percentofthetotalloadTheremaining54percentis

derivedfromdirectdrainageofthesurroundingshorelineareaanddirectprecipitation

TheshorelineareaismostlydrainedbystormsewersTherearemorethan20storm

sewersdischargingtothelakeOnlytwoofthesesitesweremonitoredTheTPexport
ratesfromthemonitoredstormsewerswere2OlbsacyrforSS1and051lbsacyrforSS

2Thesevalueswereaboveandbelowthemostlikelyrangeofexportvaluesforurban

stormsewersof0915lbsacyrMulcahy1990AsmentionedinSection3thehighTP

loadingobservedatSS1mayhavebeenduetotheconstructionactivitiesinthat
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subwatershedandthelowexportrateobservedatSS2mayhavebeenduetopollutant

removalbytheupstreamdrybasinsTheobservedexportratesprobablybrackettheactual
averageegportratefortheshorelinedrainageareaWERMpredictsthattheexport ratefor

theentireshorelinedrainageareais127lbsacyr

OutputDuringthecourseofthemonitoringprogramLowerPrior Lakeneverdischarged

viathesurfaceoutlet InfactLowerPriorLakedidnotdischargefromtheoutletfor

severalyearsinthelate1980s Evidencesuggeststhatgroundwaterdrainageisa

significanthydrologicsinkhoweverthereis noquantitativedata Nevertheless

groundwaterdrainageisprobablyasignificantsinkforphosphorusalso WERM

estimatesthat1522lbsofphosphorusaredischargedfromLowerPriorLakeinanormal
yearTherelativeamountsdischargingviasurfaceandgroundwaterinanormalyear is

uncertain Sedimentationprocessesaccountforaremovalof3929Ibsyryieldinga

phosphorusretentionof72percent

TABLE46

PHOSPHOftUSBUDGETFORLOWEftPRIORLAKE

lbsyr

UpperPriorLakeDischarge 2
ShorelineDrainage 2716 S
Atmospheric S

Dischargea 1522
Sedimentation 39

aSurfaceandgroundwaterdischarge
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INIAKEMODELING

ModelingofinlakeTPconcentrationswasconductedforeachofthethreestudylakesto
furtherassesstheimpactofphosphorusloadingonthewaterqualityofthelakes

NumerousempiricalmodelshavebeendevelopedMostofthesemodelsarebasedonthe

massbalanceequationwiththeonlysignificantdifferencebeingtheformulationofthe

phosphorussedimentationcoefficient

ThesecondorderphosphorusdecaymodeldevelopedbyWalker1987wasselectedfor

UpperandLowerPriorLakesduetoitswideapplicabilitytomidwesternlakesThis

modelalongwithmassbalanceisthebasisfortheWERMmodelJMM1989Thismodel
hastheadditionaladvantageofawatershedloadingcomponentwhichallowsforinlake

TPestimateswithlimiteddata HardcopiesoftheWERMspreadsheetshavebeen

includedinAppendixC

SinceinlakedatawerenotcollectedforSpringLakeduringthisstudytheWERMmodel

couldnotbecalibratedThereforetheDillonRiglermodelutilizedbyOsgood1983is

presented

SpringLake

TheDillonRiglermodelisformulatedasfollows

P LSL1i
9s

wherePisthepredictedinlakephosphorusconcentrationListhearealphosphorusload

gmyrRpisthephosphorusretentioncoefficientandqsisthearealwaterloadmyr

Usingtheestimatedexternalloadof5763Ibsyrthemodelwasfoundtosignificantly

underestimatetheinlakeTPThebudgetresidualthedifferencebetweenobservedand

predictedoutflowof28601bsyrwasattributedtointemalloadingsourcesOsgood1983

IfthisadditionalloadisincludedthemodelpredictsaninlakeTPof112g1whichis

fairlyclosetothetimeandvolumeweightedannualaverageconcentrationof118g1the

annualaveragesurfaceconcentrationwas124g1 Figure42showstheinlake

responsetovariousTPloadsThemodelpredictsthataninlakeconcentrationofabout80

g1canbeachievedbyreducingtheTPloadto6000lbsyr

411



16

14

1982AnnualAverageSurfaceTP124ugL

12

1

c
0

g

U
C

6

4

20

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000

TPLoadIbs

Figure42LoadingResponseCurveforSpringLake



UpperPriorLake

Thesecondorderdecayphosphorusmodelisformulatedasfollows

P Lt4A1TP1
2A1T

A1 056FpTQsQs 133

wherePisthepredictedinlakephosphorusconcentrationPistheinfluentphosphorus
concentrationTisthehydraulicresidencetimeFpTisthefactionoftheTPthatisinthe

formoforthophosphorusQsistheoverflowrateand056and133areempirical
constantsUsingtheestimatedTPloadingof5147lbsyrthismodelpredictsaninlake
TPconcentrationof82g1Thispredictionisveryclosetotheobservedtimeweighted
annualaveragesurfaceTPconcentrationof84g1

AnimportantfeatureofthismodelforUpperPriorLakeistheconsiderationoftheeffect
thatthechemicalformofthephosphorusinputhasontheinlakeconcentrationAbout60

percentofthephosphorusloadfromSpringLaketoUpperPriorisreceivedintheformof
SRP Thisformofphosphorusisreadilyavailableforalgaluptakeandisnotas

effectivelyremovedbysedimentationFigure43showstheinlakeresponsetovarious
TPloadsforthreedifferentinfluentcompositions

ThisfigureshowsthatinlakeTPforUpperPriorLakecanbesignificantlyreducedjust

bychangingtheformoftheinfluentphosphorusfromSRPtoparticulatephosphorusIfthe
TPconcentrationofSpringLakewerereducedto70g1andtheSRPreducedto15percent

oftheTPUpperPriorLakecouldbeexpectedtoattainanannualaverageinlake

concentrationof58g1

LowerPriorLake

UsingtheestimatedannualTPloadof54501bsyrthesecondorderdecaymodelpredicts
aninlakeTPconcentrationforLowerPriorLakeof43glThispredictioncompares

favorablywiththeobservedannualtimeweightedaveragesurfaceconcentrationof48

g1Figure44showstheinlakeresponseofLowerPriorLaketovariousTPloadsIfthe
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TPloadtothelakewerereducedto45001bsyrthemodelpredictsthatthelakewillattain

aninlakeconcentrationofabout40g1
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SECTION5

WATERQUALITYASSESSMENT

INTRODUCTION

Inthissectionanassessmentismadeofthewaterqualityof5pringUpperPriorand

LowerPriorLakesThecunentconditionoftheselakesisevaluatedtodeterminewhich

desiredusesmaybeimpairedInadditioncunentwaterqualitydataarecomparedto

ecoregionmeanvaluestofurtherassessthepotentialforwaterqualityimprovements

Numericalgoalsareestablishedforimprovingconditionsfordesiredusesbasedon

reasonableattainabilityconsideringtheindividualbasinandwatershedcharacteristics

IlViPAIIIDUSES

SpringLake

MonitoringshowedthatSpringLakewasnutrientenrichedandhypereutrophicNutrient

enrichmentcontributesforseverebluegreenalgalblooms Thesebloomslimitwater

claritycauseaestheticproblemsandimpairswimmingInadditiontoxicalgalblooms

havehistoricallybeenobservedonthelake Theperceivedrecreationalsuitability

HeiskaryandWilson1990basedonatrophicstateof72equatestouserperceptionof

nonsupportingswimming

Hypereutrophicconditionsalsoimpairfisheries SpawningconditionsinSpringLake

wereconsideredfairbyMDNftforwalleyeHoweverthegrowingseasonaverageTPof

113289g1iswellabovethemeanforbasspanfishwalleyelakesintheCentral

HardwoodsForestRegionof60g1HeiskaryandWilson1990 Theobserved

concentrationsareclosertothemeanforaroughfishlakeAdditionallythedominant

bluegreenalgalspeciesnhanizomenonispoorfoodqualityandmayimpairthefishery

NutrientenrichmentofSpringLakealsoimpairsusesinUpperPriorLakeby

dischargingphosphorousparticularlydissolvedphosphoroustoUpperPriorLake
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UpperPriorLake

UpperPriorLakeisalsonutrientenrichedalthoughnottotheegtentofSpringLakeThe
degreeofnutrientenrichmentinUpperPriorLakemakesthelakeeutrophic
hypereutrophicThenutrientricheutrophicconditionscausealgalbloomslimitwater
clarityanddetractfromgeneralaestheticsInfactwaterclarityinUpperPriorLakewas
thelowestofallthreestudylakesTheseconditionscombinetolimitswimmingThe

trophicstateofthelakeof65placesUpperPriorlakeborderlinepartiallyswimmingto

nonsupportswimmingforuseregpectationsHeiskaryandWilson1990

SimilartoSpringLaketheobservedeutrophicconditionsonUpperPriormayimpairthe
fishery TheobservedaverageTPconcentrationof82g1ishigherthanthe75th

percentileforthefisheryecologicalclassbasspanfishwalleyeintheCentralHardwood
ForestEcoregionThefisheryinUpperPriorLakemayalsobeimpairedbylowoxygen

conditionsDissolvedoxygenconditionsthroughoutthewatercolumninlatewinterof

1989wereclosetofishkillconditionsThismaybeduetophysicalcharacteristicsofthe

lakesincethelakehasahighsurfaceareatovolumeratioHowevernutrientenrichment

andalgalbloomsalsocontributetooxygendepletionbyincreasingsedimentoxygen
demand

LowerPriorLake

LowerPriorlakewasinrelativelygoodshapeSlightnutrientenrichmentmakesthelake

mesotrophictoeutrophic Thelakehadonlyminoraestheticproblemswithalgalblooms

Theobservedtrophicstateindexof53equatestouserexpectationsforsupporting

swimming Currentlythemajorconstraintrestrictingdesiredusesiscausedbythe

invasionoftheaquaticplanteurasianwatermilfoilThisinfestationiscunentlybeing

monitoredandmanagedjointlybyMDNftandtheDistrict
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WATERQUALITYGOALS

Waterqualityimprovementgoalsforallthreelakesincludeimprovementsinaesthetics

recreationalsuitabilityandfisheryTomeetthesegoalsnumericalgoalsweredeveloped

forreducingTPandchlorophyllaaswellasforimprovingsecchitransparency

Assessmentofpotentialattainabilitywascompletedbycomparingmonitoredlake

conditionswithecoregionmeanvaluesforlakeswithsimilarmorphometric

characteristicsTheMINLEAPmodelwasrunusingthephysicalcharacteristicsofeach

laketodeterminetherangeofTPChlorophyllaandsecchitransparencyconditionsfor

similarlakesResultsofthemodelingarepresentedinTables51through53These

resultsshowthatSpringandUpperPriorLakegenerallyhadlowerwaterqualitythan

similarlakes LowerPriorLakehadbetterwaterqualitythansimilarlakesThisis

probablyduetothesedimentationofnutrientsandsedimentinSpringandUpperPrior

LakesupstreamofLowerPriorLake

SpringLake

HeiskaryandWilson1989suggestaninlakeTPconcentrationof70to90g1asa

reasonablegoalfortheWCBPecoregionTheMINLEAPmodelresultsTable51show

thatwhilethisrangeisbelowthemedianTPconcentrationsforlakessimilartoSpringit

isstillwithinthelowerrangeofconcentrationsobservedforWCBPlakesOsgood1983

statesthattoachievesignificantimprovementsinSpringlaketheTPloadingwouldneed

tobereducedby1500kg33001bs UsingtheloadingresponsecurveinSection5this

reductionwillresultinanewinlakeTPconcentrationofapproximately70g1The

likelihoodofobtainingthisgoalisgoodsincemost58oftheTPinSpringLakeisin

dissolvedform Walker1992showedthatchemicaladditionsystemssuchasferric

chloridesystemsareextremelyeffectiveincontrollingdissolvedphosphorous

Alternativesforimprovingthelakesarediscussedindetailinthefeasibilitystudy

Howeverthepotentialforsuccessfulremedialactivitiesfortreatingdissolved

phosphorousincreasestheprobabilityofobtaininganinlakeTPconcentrationof70g1

ThereforethesixyearTPreductiongoalforSpringLakewassetat70g1

fteductionofSRPinSpringLakebenefitsUpperPriorLakeaswellasSpringLake

ModelinginSection4showedthatiftheTPconcentrationofSpringLakewerereducedto

70g1andtheSRPreducedto15looftheTPUpperPriorLakecouldbeexpectedtoattain
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TABLEb1

MINLEAPMODELRESULTSFORSPRINGIAKE

Predicbed

Obrved CHF WCBP

TotalPhosphorusg1 149 44t16 101t40

Chlorophyllag1 46 17t11 56t38

SecchiTransparencymeters 16 15t06 07t03

TABLE52

NIINLEAPMODELRESULTSFORUPPERPftIORLAKE

Obeerved Predicted

TotalPhosphorusg1 81 76t21

Chlorophyllag1 35 37t20

SecchiTransparencymeters 10 09t03

TABLE53

MIIVLEAPMODELRESULTSFORLOWERPRIORLAKE

Oberved Predicted

TotalPhosphorusg1 46 53f17

Chlorophyllag1 79 22t13

SecchiTransparencymeters 22 13f05
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anannualaverageinlakeconcentrationof58g1ThusanadditionalgoalforSpring
LakeistoreduceS8Pto15IoofTPWithcontrolofinternalloadinginthisisareasonable

goalforSpringLakesinceSftPislessthan15TPinUpperPriorlake

ReducingtheTPconcentrationinSpringLakefrom149g1to70g1willreduce to

chanceofnuisanceaswellastoxicalgalbloomsThereductionwillalsolikelyaffect

algalspeciesdiversitygivingAuhanizomenonlessofacompetitiveadvantage Inthe

shorttermthismaydecreasewaterclarityasthecolonialAnhanizomenonisreplacedby

otheralgalspeciesBecauseofthisreaching0g1TPshouldnotbeviewedasthe fmal

goalFollowingtheinitialsixyearprojectplansshouldbecompletedtofurtherimprove
SpringLake ReducingtheinlakeTPconcentrationto70g1willalsoimprovethe
fisheryTheCHFecoregionmeanforbasspanfishwalleyeis80g1TP

UpperPriorLake

MINLEAPmodelresultsforUpperPriorLakeshowsthattheexistingconditionsforUpper

PriorLakeissimilartotheobservedconditionsforthemonitoredyearThismeansthat

UpperPriorLakehadsimilarwaterqualityconditionstomostlakeswithsimilarphysical
characteristicsintheCHFecoregion ToimproveUpperPriorLaketofullysupport

swimmingaTPconcentrationlessthan50g1isnecessary TheMINLEAPmodel

resultsshowthatlakeswithphysicalcharacteristicssimilartoUpperPriortypicallyrange

from55to95glInadditionreducingtheinlakeconcentrationfrom81to50g1TP
requiresanTPloadreductionof 1200kgTP2400Ibs Thisreductionmaybe

unrealisticgiventheMINLEAPmodelresultsandtherelativelysmallvolumeofthelake

Amorerealisticgoalwhichwillimprovethedesiredusesis55g1TPThisreduction

givesaTSIof60whichisborderlinefullysupportingandpartiallysupportingswimming
ATPconcentrationof55g1givesachlorophyllconcentrationandsecchitransparency

of22g1and125mrespectivelyHeiskaryandWilson1990 Inaddition the

frequencyandseverityofnuisancealgalbloomswilldecrease

AdditionalgoalsforUpperPriorLakeincludemaintainingdissolvedoxygenDO
conditionstosupportgamefishandpreventwinterkills Duringlatewinterofthe

monitoredyearDOconditionsthroughoutthewatercolumnwereclosetowinterkill
conditions
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LowerPriorLake

LowerPriorLakeiscurrentlymeetingitsdesiredusesegceptfortheimpactsofEurasian

watermilfoil However HeiskaryandWilson1989suggestaninlakeTP

concentrationof40g1tomeetdesiredusesforlakesintheCHFecoregionThusgoals
establishedforLowerPriorLakeincludeprotectionoftheegistingwaterqualityanduses

andreductionofthecurrentTPconcentrationfrom46g1tolessthan40g1

AdditionalGoals

Anumberofshorelineareassurroundingthethreelakesareroutinelythreatenedbyhigh

waterlevelsinthespringofeachyear Thustheevaluationofalternativeremedial

activitieswillalsoincludediscussionofrunoffreductionbenefitsforbothwaterquality

andwaterquantitygoals

NECESARYWATERQUALITYIMPROVEMENTS

PollutantloadingreductionswillbenecessarytoattainthewaterqualitygoalsaboveThe
inlakemodelspresentedinSection4wereusedtodeterminethenecessaryTPloading
reductionsformeetingthenumericalinlakeTPconcentrationgoalsforeachlakeThis

evaluationbeginswithSpringLakesincedischargefromSpringLakeareimportant

sourcesofphosphorousforbothUpperPriorandLowerPriorLakes Anyattemptto

improvethethreelakesmustbeginwithSpringLakeandtheupperwatershed

TheinlakeTPconcentrationgoalforSpringLakeis70g1 UsingOsgoods1983

modelaTPloadreductionof3480lbsyrisrequiredtoachieveaninlakeconcentrationof

70g1Thisreductioncorrespondstoapproximately40percentofthetotalestimatedload
LoadingreductionsforSpringLakeshouldtargetSRPsincethisformisoverabundant

andistheformofphosphorousmostreadilyavailableforalgaluptakeAchievingthegoal

ofTPequalto70g1andSftPequalto15ofTPwillresultinaloadingreductiontoUpper

PriorLakeof1290lbsyrandaninlakeconcentrationsof58glThusthenecessary

additionalloadingreductiontomeettheinlakegoalofTPequalto55g1forUpperPrior

lakeis240lbsyr
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ToreachaninlakeTPconcentrationof40g1orlessforlowerPriorLakerequiresa20

percentreductioninTPloador1021lbsyr Thisreductionwillbemeetwiththe

improvementstoSpringandUpperPriorLakes

CONCLUSIONS

ImpairedusesinSpringandUpperPriorLakesincludeaestheticsrecreationand
swimmingUpperandLowerPriorLakesarealsocunentlyimpairedbyeurasianwater

milfoilThisproblemiscurrentlybeingtreatedbyMDNRandtheDistrictGoalsforthe
lakesincludeimprovingSpringLaketopartiallysupportingswimmingUpperPrior

Laketoborderlinefullysupportingpartiallysupportingswimmingaswellasprotecting

andimprovingthequalityofLowerPriorLakeToachievethesegoalsmanagementmust

begininSpringLakeandtheupperwatershed TotalphosphorousloadingtoSpringLake

mustbereducedbyabout40withmostofthereductionintheformofdissolved

phosphorousSRPTomeetthegoalsforUpperPriorandLowerPriorTPloadingtothe
lakesmustbyreducedby30 and20 respectively
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SECTION1

INTRODUCTION

ThisdocumentpresentsanddevelopstheImplementationPlanfortheSpringUpperPrior

AndLowerPriorLakesWaterQualityProjectTheprojectisacooperativeeffortbetween

thePriorLake SpringLakeWatershedDistrictPISLWDtheMinnesotaPollution

ControlAgencyMPCAandtheUSEnvironmentalProtectionAgency

TheImplementationPlanisbasedonthefindingsoftheDiagnosticStudyfortheLakesA

summaryofthefindingsareprovidedbelow Specificfindingsanddetailedwatershed

descriptionsaregivenintheDiagnosticStudy

SUMMARYOFDIAGNOSTICSTUDY

ThemonitoringportionoftheDiagnosticStudyforSpringLakewasconductedbyOsgood

1983MonitoringforUpperandLowerPriorLakeswasconductedbetweenOctoberof

1988andSeptemberof1989Thestudyincludedlakeandstreammonitoringanalysisof

existingandhistoricalwaterqualitydataevaluationoflanduseswithinthewatershed

andpreparationofwaterqualitymodelsfortheLakesandtheirwatersheds

SeveralobservationsweremadeduringtheDiagnosticStudywhicharepertinenttothe

developmentoftheImplementationPlanThesearesummarizedasfollows

AlgalbloomsaretheprimaryproblemrestrictingdesiredusesofbothSpring

andUpperPriorlakesThesebloomsareexcessiveduringthegrowingseason

withchlorophyllconcentrationsaveraging46g1and35g1forSpring

LakeandUpperPriorLakerespectivelyAccordingtoHeiskaryandWilson

1990bloomsofthismagnitudeplacethelakesinthehighest25thpercentageof

lakesintheCentralHardwoodsRegion

AmajorityofthetotalphosphorousTPinSpringLakeisinsolubleform

Thisisprobablyduetoanoverabundanceofphosphorousaswellasinternal

loading
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PrimaryproductivityinUpperPriorandLowerPriorLakesisclearlylimited

byphosphorusSpringLakeisnotalwaysphosphoruslimitedThisisdueto

theextremelyhighconcentrationsofphosphorusinSpringmakingitoverly
abundant EventhoughSpringLakeisnotalwaysphosphoruslimited

phosphorusisstilltheprimarypollutanttargetedforreductionforseveral

reasonsFirstphosphoruslevelscanbereducedtothepointwhereitagain

becomeslimitingseconditisgenerallyeasiertoreducephosphorusthanother

nutrientsthirdthealgalspecieswhichdominateSpringLakearebluegreens

whichcanfixtheirownnitrogenforthreducingnitrogenwithoutequalor

greaterreductionsofphosphorouscouldgiveagreatercompetitiveadvantageto

bluegreenalgaeandmostimportantlyprimaryproductivityinUpperPrior

Lakewhichreceives556ofitsphosphorousbudgetisclearlyphosphorous

limited

TemperatureanddissolvedoxygendatashowthatSpringLakeisintermittic

whileUpperandLowerPriorLakesaredimictic

ThedirectwatershedareatoSpringLakeissubstantialencompassingthe

13250acres ThislargewatershedgivesSpringLakearelativelyshort

hydraulicresidencetimeof13years

ThewesternportionofthedirectwatershedtoSpringLakeisdominatedby

agriculturallanduses Theseusesconsistprimarilyofrowcrops and22

feedlotsThenumberoffeedlotshasdecreasedsubstantiallyfrom43facilities

observedin1977 Noneofthefeedlotsobservedin1993wereconsideredas

havingasignificantpotentialforimpactingsurfacewaterquality

Approximately23percentofthedirectwatershedtoSpringLakeishighly

erodiblesoils

TherollingtopographyofthedirectwatershedtoSpringLakehistorically
creatednumerouswetlandsMostofthesewetlandshaveeitherbeendrainedor

signicantlyaltered Thusnumerousopportunitiesexistforwetland

restoration
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InternalloadingissignificantforSpringLakeIntemalloadingisestimated

bymassbalanceandsedimentationascontributing33percentofthetotal

phosphorousloadtoSpringLake

TheBuckLakeandCountyDitch13streamscontribute410ofthetotal

phosphorousloadtoSpringLake Becauseofthelargeamountofhighly

erodiblelandandthehighloadingtoSpringLakethesesubwatershedwere

classifiedashighpriorityforagriculturalBestManagementPractices

BMPs

UpperPriorLakereceives55ofitsphosphorousloadfromSpringLakeand

35fromshorelineareasApproximately600ofthephosphorousreceived

fromSpringLakeisinsolubleformThisformofphosphorousistheformmost

readilyavailableofalgaluptakeThusmanagementofsolublephosphorous

inSpringLakewillbeimportantforimprovingUpperPriorLake

UpperPriorLakehasarelativelysmalllakevolumeThisgivesthelakea

veryshorthydraulicresidencetimeof02yearsandmeansthatcontrolling

externalsourcesofphosphorousareparticularlyimportantforimprovingthe

Lake

TheshorelineareaforUpperandLowerPriorLakesiswithintheCityofPrior

LakeMuchoftheshorelinehasalreadybeendevelopedLawnmaintenance

tothewatersedgeisacommonpracticeInadditioncityareassouthofthe

lakesareheavilydevelopedandfewopportunitiesexistforstormwatersystem

retrofitsorfornewnewwaterqualitybasinsThuspubliceducationwillbe

importantforurbanareas

ThewaterqualityofLowerPriorLakewasfairlygoodHoweverthereare

signficantdevelopmentpressuresparticularlyalongthenorthshoreofthe
lake Wisedevelopmentwillbeimportantformaintainingthequalityof

LowerPriorLake

SincecompletionofthemacrophytesurveysforUpperandLowerPriorLakes

thenuisanceweedeurasianwatermilfoilhasinvadedthelakes
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TheLakesareimportantrecreationalresourcesfortheareaAllarelocated

closetotheTwinCitiesMetropolitanareaandhaveboataccessUpperand

LowerPriorLakesalsohaveswimmingThecurrentwaterqualityconditions

forSpringLakedonotsupportswimminghoweverabeachisplannedaspart

oftheSpringLakeRegionalPark

TheFeasibilityStudyandImplementationPlanaredevelopedbasedontheabove

findings
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SECTION2

PASTANDCITRRENTMANAGEMENTSTRATEGIES

Thissectionpresentsthepastandcurrentwaterresourcesmanagementstrategiesemployed

bythevariousjurisdictionsonthePriorandSpringLakeswatershedsThelocalgoverning

bodieswithjurisdictionandenvironmentalprogramsincludethePLSLWDcityofPrior

LakeandScottCounty

PRIORLAKESPRINGLABEWATERSHEDDISTKICT

ThePLSLWDhasadoptedstandardsforthecontrolofstormwaterrunoffwaterqualitysoil

erosionsedimentationgroundwaterpresentationandenhancementofuniquefeaturesThe

followingpresentsasummaryofthesepoliciesandstandards Foramorecomplete

descriptionofDistrictpoliciesandstandardsthereaderisrefenedtotheDistrictsapproved

WaterResourcesManagementPlanPLSLWD1991 Inadditiontothefollowing

standardstheDistrictservesastheLocalGoverningUnitLGUforimplementationofthe

WetlandsConservationActinareasoutsidethejurisdictionofthecityofPriorLakeWithin

thecityofPriorLaketheDistrictservesinconcertwiththeCity

DistrictStandards

Thestandardslistedbelowapplyingeneraltothepolicyareaofstormwaterrunoffwater

qualitysoilerosionsedimentationgroundwaterpreservationandenhancementofunique

featuresaestheticsandfishandwildlifehabitatAlthoughmostofthestandardsrelate

clearlytoasinglepolicyareamanydoservemultiplepurposesWhereconflictsinpurpose

existbetweenstandardstradeoffevaluationsmaybeneededtodeterminehowtobest

accomplishthemultiplegoalsandpoliciesoftheDistrict

StormwaterRunoff

1 Thelevelofservicetobeprovidedbyconveyorsshallbeamunicipalpolicy

subjecttotherequirementthatthelevelofserviceprimarycapacityshallat

timesbeadequatefortheproperperformanceofaffectedpondsandother

storageareas
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2 ConsistentwithstateandfederalregulationstheDistrictrequiresthatthe

levelofprotectionsecondarycapacityalongallconveyorsstreamsand

channelsandaroundallwetlandspondsdetentionbasinsandlakesbebased

onthecriticalduration100yearregionalflood

3 Landuseadjacenttofloodplainsshallberegulatedinaccordancewithstate

floodplainzoningregulationsincludingfreeboardsurcharge

4 Peakstormwaterdischargefromanysinglewatershedorgroupof

subwatershedstributarytoaconveyorwetlandponddetentionbasinorlake

shallbelimitedtothedischargesahowninthismanagementplanorifnot

showninthisplantoanamountapprovedbytheDistrict

5 Inareaswherestormwaterconveyancesystemsarenotfullydevelopedthe

normalandfloodlevelsreportedintheplanaregenerallyintendedtoguide

detaileddesigntheselevelsmaybemodifiedaslongasadequatevolumecan

beprovideddischargerequirementscanbemetanadequatelevelofprotection

resultsandwaterqualitymanagementstandardscanbemetieaslongas

theintentofthisplanisunchanged

WaterQuality

1 TomaintainandimprovewaterqualitywithinitsboundariestheDistrictwill

requireallpartiestoimplementthewaterqualitymanagementpractices

discussedintheWaterQualityFrameworkPlan

2 TheDistrictwillexercisereviewandpermittingsuthorityoverall

developmentsandimprovementsconstructedinthedirectlytributary

subwatershedsofresourcesinwaterqualityGroupIorincaseswherethe

waterqualityclassificationhasnotbeendeterminedwheretheDistrict

determinesthattheclassicationshouldbeupgradedorwherethe

classificationisdisputedbyadjacentmunicipalities

3 TheDistrictwillexercisereviewandpermittingauthorityoveralldevelopment

andimprovementsconstructedinthedirectlytributarysubwatershedsof

resourcesinwaterqualityGroupII
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4 TheDistrictwillrelyuponmunicipalwaterqualitymanagementplansas

approvedbytheDistricttoimplementwaterqualitymanagementpracticesfor

resourcesinwaterqualityGroupIII

5 ToprovideauniformwaterqualitydatabasethroughouttheDistrictthe

Districtwillestablishanddefinestandardsapeccationsandcriteriafor

collectingandanalyzingwaterqualitysamplesallwaterqualitymonitoring

programswithintheDistrictmustcomplywiththeseminimumstandards

SoilErosionandSedimentation

1 TheDistrictwillrequireerosionandsedimentcontrolplanstobepreparedand

submittedforreviewandapprovalaspartofthepermittingprocessesforall

constructionprojects1thatdisturb1acreormoreofvegetatedcoveror2

thataffectcriticalerosionareasregardlessofsize

2 Thewaterresourcesmanagementplanadoptedbyeachmunicipalitymust

includeproceduresforsubmittingreviewingapprovingandenforcingerosion

andsedimentcontrolplansasrequiredbyDistrictstandards

3 Erosioncontrolplanswillimplementthebestmanagementpracticesforthe

siteconditionsinvolvedandshallconsidererosionresultingfromflowingwater

waveactionandwind

GroundwaterWaterresourcesmanagementplansadoptedbyeachmunicipalitywill

includelandusedevelopmentguidelinesforgroundwaterrechargethroughinfiltrationof

precipitationandforprotectionofgroundwaterqualitythroughthecontroloflanduseand

development

UniqueFeaturesandAestheticsTheDistrictconsiderspreservationofuniquefeatures

andaestheticstobeanecessarypartofdevelopmentredevelopmentorimprovements

proposedwithintheDistrict FurthertheDistrictwillrequirethatmunicipalwater

resourcemanagementplansidentifyandincludeguidelinesforpreservinguniquefeatures

andaesthetics
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FishandWildlife

Preservingandenhancingfishandwildlifehabitatintheurbanenvironmentaredesirable

goalsastheintensityoflanduseincreasesTheDistrictshallrequirethatmunicipalwater
resourcesmanagementplansincludeguidelinesforenhancinghabitatthroughopenspace

andwaterresourcesplanning

DistrictCriteria

TheDistricthasadoptedthefollowingminimumcriteriatoensurethatprojectsand

activitiesconformtotheDistrictsstandardsforwaterresourcesmanagementIngeneral

thecriteriaarenotintendedtodictateorpreemptthedesignprocessrathertheyare

intendedasminimumrequirementsforobtainingDistrictapprovalsEachmunicipalwater

resourcesmanagementplanwillincorporatecriteriaconsistentwiththeseminimum

requirements

StormwaterRunoff

1 Ahydrographmethodbasedonsoundhydrologictheorywillbeusedtoanalyze

stormwaterrunoffforthedesignoranalysisofflowsinconveyorsstreamsand

channelsandflowstopondsandwetlands

2 Detentionbasinswillbedesignedtohandlerunoffeventswitha1percent

probabilityofoccurring100yearfrequencyeventIfitisdeterminedthat

retentionofthe100yearfrequencyeventisnotpracticalmaximumretention

volumeshallbeused

3 Analysisoffloodlevelsandstoragevolumesfordetentionbasinswillbebased

ontherangeofrainfallandsnowmeltdurationstoidentifythedurationthat

producesthecriticalhighestfloodlevel
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4 Lateralconveyorswillbedesignedtoprovide

a Primarycapacityforashortdurationrainfallgenerallylessthan1hour
thatisnotlessthana2yearfrequencyrainfallandnormallynotgreater

thana10yearfrequencyrainfall

b Secondarycapacityforatleasta100yearfrequencyrainfall

5 Outflowconveyorswillbedesignedtoprovide

a Primarycapacityforatleasta10yearfrequencyrainfall

b Secondarycapacityforthecriticalduration100yearfrequencyrainfallor
snowmelts

6 Therelationshipbetweenfloodstoragevolumeflowcapacityandoutflow

conveyorsizewillbeoptimizedtoprovidethebestbalancebetweenvolumeand

capacitybasedonsiteconditionsimpactsonwaterqualityandimpactson

downstreamconveyorsanddetentionbasins

WaterQualityThewaterqualitycriteriaarelistedbelowunderthemajorcategoriesof

structuresandmethodsusedtomaintainorimprovewaterqualityonsitedetentionbasins

erosionandsedimentcontrolcontrolofstreambankerosionandstreambeddegradationgrit

chambersregionaldetentionbasinsandsedimentcollectionandnutriententrapment

OnSiteDetentionBasinsAlthoughtheDistrictspolicyistomanageitswater

resourcesusingtheregionaldetentionbasinconceptsoundmanagementoccasionally

requirestheuseofonsitedetentionbasinstomeetstormwaterrunoffandwaterquality

objectivesWhenonsitedetentionbasinsarerequiredthesebasinswill

1 Conformtothestormwaterrunoffcriteria

2 Havewaterqualityfeaturesdesignedtohandlea2year50percent

probabilityeventForconveniencethe2yearrunoffeventvolumeandpeak

dischargemaybeestimatedforthedesignofwaterqualityfeaturesonlytobe

07timesthe10yearfrequencyeventor08timesthe5yearfrequencyevent
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3 Provideanaveragedetentiontimeofatleast4hoursforarunoffeventwitha

50percentprobabilityofoccunence2yearfrequencyVariancesmaybe
grantedinaccordancewithDistrictRuleI

4 Haveanoutletcontrolstructurethateffectivelypreventsfloatingdebrisandoil

fromenteringthedownstreamconveyorsystem

ErosionandSedimentControlOnconstructionsiteswheregradingdisturbs

morethan1acretheconstructionplanswill

1 Providespecificmeasurestocontrolerosionbasedonthegradeandlengthof
theslopesonthesite

a Siltfencesalongthetoeofslopesthathaveagradeoflessthan3percent
andarelessthan400feetlongfromtoptotoeshallbesupportedby

sturdymetalorwoodenpostsatintervalsof4feetorless

b Flowlengthsupslopefromeachsiltfenceshallnotexceed400feetfor

slopesthathaveagradeoflessthan3percentandaremorethan400feet

longfromtoptotoe

c Siltfencesalongthetoeofslopesthathaveagradeof3to10percentand

arelessthan200feetlongfromtoptotoeshallbesupportedbysturdy
metalorwoodenpostsatintervalsof4feetorless

d Flowlengthsupslopefromeachsiltfenceshallnotexceed200feetfor

slopesthathaveagradeof3to10percentandaremorethan200feet

longfromtoptotoe

e Diversionchannelsordikesandpipesshallbeprovidedtointerceptall

drainageatthetopofslopesthathaveagradeofmorethan10percent
andarelessthan100feetlongfromtoptotoeSiltfencingalongthetoe

ofsaidslopesshallbesupportedbysturdymetalorwoodenpostsat
intervalsof4feetorless
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f Diversionchannelsordikesandpipesshallbeprovidedtointerceptall

drainageatthetopofslopesthathavegradesofmorethan10percent

andaremorethan100feetlongfromtoptotoeAlsodiversionchannels

ordikedterracesandpipesshallbeprovidedacroggsaidslopesifneeded

toensurethatthemaximumflowlengthdoesnotexceed100feetSilt

fencingalongthetoeofsaidslopesshallbesupportedbysturdymetalor
woodenpostsatintervalsof4feetorless

2 Requirethatsiltfencesbesupplementedandsupportedwithhaybalesstaked

withatleasttwosturdymetalorwoodenpostsperbailinallareaswhere

minorrunoffQessthan1cfsmaybeconcentrated

3 Routeflowsfromdiversionchannelsorpipestosedimentationbasinsor

appropriateenergydissipaterstopreventtransportofsedimenttooutflowor

lateralconveyorsandtopreventerosionandsedimentationwhenrunoffflows

intotheconveyors

4 Providethatsiteaccessroadsbegradedorotherwiseprotectedwithsiltfences

diversionchannelsordikesandpipestopreventsedimentfrometingthesite

viatheaccessroadsPrimarysiteaccessroadsshallbesurfacedwithcrushed

rockfor50feetwheretheyadjoinexistingpavedroadways

5 Requirethatsoilstrackedfromthesitebymotorvehiclesbecleanedfrom

pavedroadwaysurfacesthroughoutthedurationofconstruction

6 Assurethatsiltfencesanddiversionchannelsordikesandpipeswillbeused

andmaintainedforthedurationofsiteconstructionIfconstructionoperations

interferewiththesecontrolmeasuresthesiltfencesdiversionchannelsor

dikesandpipesmayberemovedoralteredasneededbutshallberestoredto

servetheirintendedfunctionattheendofeachday

Specifythatdisturbedareasberevegetatedormulchedpermanentlyor

temporarilyifitcanbereasonablyanticipatedthatsignificantadditional

gradingwillnotoccurwithin30calendardaysAscheduleofsignificant

gradingworkwillberequiredaspartoftheerosionandsedimentationcontrol

plan
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8 Requirethattemporaryorpermanentmulchbediscanchoredandappliedata
uniformrateornotlessthan2tonsperacre

9 Provideatemporaryvegetativecoverconsistingofasuitablefastgrowing

densegrassseedmixspreadat15timestheusualrateperacreIftemporary
coveristoremaininplacebeyondthepresentgrowingseasontwothirdsofthe
seedmixshallbecomposedofperennialgrasses

10 Specifyapermanentvegetativecoverconsistingofsodorasuitablegrassseed
mixtureoracombinationthereofSeededareasshallbeeithermulchedor

coveredbyfibrousblanketstoprotectseedsandlimiterosion

11 Providetemporaryonsitesedimentationbasinsthatconformtothecriteriafor
onsitedetentionbasinswheneverothererosionandsedimentationcontrol

practicesareinadequate

12 Employsoilconservationpracticesthatlimitsoillossafterdevelopmentonot
morethan05tonsacreyearbasedontheuniversalsoillossequation

ControlofStreambankErosionandStreambedDegradationStreambank

erosionandstreambeddegradationcontrolmeasureswill

1 Beemployedwheneverthenetsedimenttransportforareachofstreamis

greaterthanzeroorwheneverthestreamsnaturaltendencytoformmeanders

directlythreatenstodamagestructuresutilitiesornaturalamenitiesinpublic
areas

2 Bediscouragedexceptforcasesmentionedinitem1wheneverthe
streambankerosioncontrolmeasurestendtorestrictorinterferewitha

streamsnaturaltendencytoformmeandersbyerosionandsubsequent

deposition
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3 Includeeffectiveenergydissipationdevicesorstillingbasinstoprevent

streambankorchannelerosionatallstormwateroutfallsapecifically

a Outfallswithoutletvelocitiesoflessthan4fpsthatprojectflows

downstreamintothechannelinadirectionatleast30degreesfromthe

normalgenerallyshallnotrequireenergydissipatersorstillingbasins

buttheymayneedsomeriprapprotection

b Energydissipatersshallbesizedtoprovideanaverageoutletvelocityof

nomorethan6fpsunlessriprapisalsousedInthelattercasethe

averageoutletvelocitymaybeincreasedto8fps

c Riprapstillingbasinsshallnotbeusedwhereoutletvelocitiesexceed8

fps

4 Specifyriprapconsistingofnaturalangularstonesuitablygradedbyweightfor

theanticipatedvelocities

5 Provideripraptoanadequatedepthbelowthechannelgradeandtoaheight
abovetheoutfallorchannelbottomsoastoensurethattheriprapwillnotbe

underminedbyscourorrenderedineffectivebydisplacement

6 Specifythatriprapbeplacedoverasuitablygradedfiltermaterialorfilter

fabrictoensurethatsoilparticlesdonotmigratethroughtheriprapandreduce

itsstability

Requirethatstreambankstabilizationandstreambedcontrolstructuresbe

designedbasedontheuniquesiteconditionspresentDistrictreviewofthese
structureswillconsidersuchfactorsastheneedfortheworktheadequacyof

designuniqueorspecialsiteconditionsenergydissipationthepotentialfor

adverseeffectscontributingfactorspreservationofnaturalprocessesand
aesthetics
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GritChambersGritchambersforpresettlementofstormwaterwill

1 Bedefinedasenvironmentalcatchbasinsorequivalentstructurewitha3foot

sumptocollectgri

2 Provideconvenientaccessforequipmentandmaintenancepersonneltothe

chambersiteandintothechamberitselfandbecleanedatleastthreetimesa

yearspringsummerandfall

RegionalDetentionBasinsRegionaldetentionbasinswill

1 ConformtostormwaterrunoffcriteriaoranapprovedCitystormwaterplan

2 Havewaterqualityfeaturesdesignedbasedona5year20percentprobability
eventForconveniencethe5yearrunoffeventvolumeandpeakdischarge

maybeestimatedorthedesignofwaterqualityfeaturesonlytothe085
timesthe10yearfrequencyevent

3 Provideanaveragedetentiontimeofatleast4hoursforarunoffeventwitha
20percentprobabilityofoccurrence5yearreturnperiodVariancesmaybe

grantedinaccordancewithDistrictRuleI

4 Includeanoutletcontrolstructurethateffectivelypreventsfloatingdebrisand

oilfromenteringthedownstreamconveyorsystem

5 Whereappropriateoutletstructureswillbedesignedandconstructedto

provideeffectivebanierstofishmigration

SedimentCollectionandNutrientEntrapmentWetlandsusedforsediment

collectionandnutriententrapmentwillconformtothecriteriaforonsiteorregional

detentionbasinswhicheverareappropriate
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CITYOFPRIOftIAHE

ThecityofPriorLakehasprogramsforstreetsweepingconstructionerosioncontrolseptic
syatemsandtheWetlandsConservationAct InadditiontheCityrecentlypasta

ShorelandsDistrictordinanceandisintheprocessondevelopingaCitywidewaterquality

managementplan

StreetsweepingisbasedonaninformalschedulewithanemphasisonspringDependingon
snowandrainfallconditionstheCitysweepstwiceeachspringandonceinthefallTheCity

ownsastreetsweeper

TheconstructionerosioncontrolprogramrequiressiteinspectionsGradinginspectionsare

completedbytheengineeringdepartmentwhilenewhomeinspectionsarecompletedbythe

inspectionsdepartmentInlakeareaserosioncontrolmeasuresmustbeinplaceinorderto

receivefootinginspectionsAdditionallytheCityhastheauthoritytoissuestopworkorders
forviolationsofconstructionerosioncontrol

Thereare120onsitesewagetreatmentsystemswithintheCityNineofthesesystems

servecommercialestablishmentsTheCitypopulationservedbyonsitesystemsis311

peopleThusamajorityoftheCityisservedbysanitarysewerInspectionsarecompleted

forcomplaintsandnewsystems

SCOTTCOUNTY

ScottCountyhasprogramsforstreetsweepingconstructionerosioncontrolandseptic

systemsStreetsweepingconsistsofsweepingsandedintersectionsduringthespringThe

Countyhasrecentlystartedaconstructionerosioncontrolprogramforhomesitesgreater

than25acresinadditiontotheongoingprogramforplatsandsubdivisionsTheprogram

includesbothplanreviewandinspectionInspectionsarecompletedbyCountybuilding

inspectorsforhomesitesandbytownshipengineersforplatsandsubdivisions

Thesepticsystemmaintenanceprogramincludessiteinspectionslicensingofseptage

pumpersandthetrackingofpumpingfrequencyNewsystemsareinspectedatthetimeof

permitissuanceandduringconstructionforatotaloftwotothreeinspectionsPumping

recordsfromlicensedpumpersaretrackedtodeterminepossiblefailingsystems Ifa

211



particularsystemispumpingthreeormoretimesinayeartheCountysendsalettertothe
homeownerstatingthatthesystemmaybefailing

SCOTTCOUNTYSWCD

OnJuly251941undertheMinnesotaSoilandWaterConservationDistrictLawthe
ScottSoilandWaterConservationDistrictwasorganized Alllandswithinthe

boundariesofScottCountyareintheDistrictincludingallcitiesandtownships

GovernedbyanelectedgroupoffivesupervisorsSWCDsoperatefromannualand

comprehensiveworkplansindicatinglocalconservationprioritiesresourcetreatment
needsandconstructionschedulesTheDistrictisauthorizedtoconductsurveyand

demonstrationprojectspublicinformationactivitiesandtoirnplementanynecessary

practiceswithinitsboundaries

ProgramsAdministeredbySWCDs

LocalSWCDProgramsTheSWCDearnsmoneytosupportotherDistrictprograms

by

Sellingtreesforconservationprojects

Chargingforservicessuchasidentifyingandstakingwetlands

Rentingoutatreeplanterandmulchanchoringdisk

Sellingconservationconstructionmaterialsuchasmulchnettingandstaples

SigninggrantagreementswithotherunitsofgovernmentsuchastheUSFish
andWildlifeServiceandDNR

BWSRPrograms Theseprogramshavebeenestablishedbythestatetoassistthe

Districtinprotectingtheircommunityssoilandwaterresources Becausethese

programsweredevelopedinresponsetotheneedsexpressedthroughSWCDsmanyof
themfitinwellwiththeresourceneedsoftheDistrictItisimportanttonotethatthe
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Districtevaluatesitsresourceneedsthroughannualplanningmeetingswithcitizenand

unitofgovernmentinput

GeneralServicesGrantBWSRannuallyallocatesfundstotheSWCDfor

expendituresnecessarytotheoperationoftheDistrict

ErosionSedimentControlandWaterQualityCostShareProgram
SWCDsreceiveanannualallocationfromBWSRtoprovideupto75percentcost

sharingtolandownersforinstalladonofsoilandwaterconservarionpractices

SpecialProjectProgramsSWCDscanapplytotheBWSRforspecialpmject
fundstocostshareondemonstrationprojectsinnovativeprojectslongtermagreements

andnonstructuralerosioncontrolpractices

StreambankLakeshoreandRoadsideSLRErosionProgramTheSLR

Programprovidesgrantstolocalunitsofgovernmentforcontroloferosionalong
streambankslakeshoresandroadsidesLocalunitsapplyforprojectfundsthroughthe
SWCD

ReinvestinMinnesotaReserveRIMProgramAlandretirementprogram

thatpayslandownerstoretiremarginalagriculturallandItincludeswetlandrestoradon
riparianlandsandsensidvegroundwaterareapaymentprovisionsamongothersThe
landmustberetiredunder20yearorpermanenteasementsTheprogramisadministered

locallybytheSWCDs

LocalWaterResourcesProtectionandManagementProgramLWRPMP

CountiesapplytotheBWSRforbasegrantsandcompetitivechallengegrantsfor
implementationoflocalwaterplaninitiatives TheSWCDisinvolvedinplan

developmentandimplementation

WetlandProgramsDuringthe1991legislativesessionthreenewwetland
optionswereapprovedinlawtheoptionof1enrollinglandintoapermanentwetland
preserve2enrollinglandasawetlandpreservationareaor3enrollinglandinthe
WetlandestablishmentandRestorationProgramTheSWCDadministersthisprogram

locallyandiscurrentlytakingapplicationsforthepermanentwedandpreservesopdon
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SpecialPrograms

RuralRainfallMonitoringThisprogramisacooperativeeffortbetweenthe
BWSRSWCDsandtheStateClimatologyOfficetomonitorprecipitationinastatewide
networkIndividualobserversspacedat12mileintervalsreportmonthlyprecipitation
totalstothelocalSWCDwhichforwardstheinformationtothestateclimatologistThe

SWCDhaseightmonitorsinScottCounty

ObservationWellProgramTheDNRprovidesfundstotheSWCDtomonitor
waterlevelsinselectedwellsTheobjecdveistoincreasethequandtyofgroundwater

datathroughoutMinnesotaTheSWCDmonitorstenwellsinScottCounty

RelationshipswithUnitsofGovernmentOrganizationsandAgencies

SWCDsworkwithawidevarietyofotherorganizationsincludingcountieswatershed
districtswatershedmanagementorganizationsstateandfederalagenciesandlocal
sportsmenclubsItisimportantthatthesepartnershipsarecontinuedinorder forthe

smoothandefficientoperationoftheenvironmentalprogramsintheSWCD

Programs

FederalFederalprogramsincludetheSoilConservadonServiceSCS
AgriculturalConservationandStabilizationServiceASCSUSFishandWildlife
ServiceUSFWSTheseprogramsprovide1technicalassistancetotheSCSonthe

implementationofthe1990FederalFarmBillThisincludespreparingconservation
complianceplansSwampbusterandSodbustercompliancedeterminationsand
ConservationReserveProgramsignupsandimplementation2providetechnical
assistancetotheASCSOfficeonAgriculturalConservationProgramsignups3provide
technicalassistancetotheUSFWSonsurveydesignandconstrucdonsupervisionon

USFWSfundedprojectsandcontactlandownersonwetlandrestoradonprojects

StateTheseprogramsincludetheDepartmentofNaturalResources

DNRMetmpolitanCouncilMCMinnesotaPollutionControlAgencyMPCAand
theBoardofWaterandSoilResourcesBWSRTheseprograms1provideassistance

totheDNRonwaterappropriationpermitswellmonitoringrainfallmonitoringand
wildlifemanagement2assistBWSRwiththeadministrationofReinvestinMinnesota
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ProgramPermanentWetlandPreserveProgramStateCostShareProgramand
ConservationTillageDemonstrationProgram3assistMPCAwithevaluationof
feedlotsforpolludonpotenrialand4assistMCbyprovidingmembershipontheLower
MinnesotaTechnicalAdvisoryGroupprovidelanduseinfornationonScottCounty
watershedsreviewEnvironmentalAssessmentWorksheetsandDepartmentofHousing

andUrbanDevelopmentapplicationsforenvironmentalconcerns

CountyAlthoughSWCDsareindependentlocalunitsofgovernmentas

establishedbyMS103Ctheyhaveveryclosetiestocountygovernment Since

SWCDsdoenothavetaxingauthoritytheymustrelyoncountygovernmentto

supplementtheiroperatingexpensesSWCDsmustsubmitanannualbudgettothe
countyboardMostcountyboardstreattheirSWCDlikeothercountydeparanentsand
funditonareladvescalewithothercountydepartmentsRecentlytheSWCDbudget

hasbeenincludedwithScottCountyPlanningOfficebudget

TheSWCDisinsuredforerrorsandomissionsunderthecountypolicyThecounty

attorneyactsastheattorneyfortheSWCD Whenquestionsarisewithlegal

implicadonstheSWCDconsultswiththecountyattorney

Fromaplanningstandpointandaresourceprotectionstandpointitmakessensethat
SWCDsandcoundesworkcloselytowardcommongoalsByusingthecountystaxing

authorityandordinancefunctionstheSWCDisabletoaccomplishsomethingsitwould
beunabletodoalonesuchas1assistwiththereviewoferosionandsedimentcontrol

plansfordevelopmentactivities2providetechnicalassistanceforthepreparationofthe

CountyGroundwaterPlanandCountyShorelandManagementOrdinance3provide
soilsinformationtoapplicantsoftheAgPreserveProgram4reviewsiteswhere

applicarionofsewagesludgeisproposedand5completesiteinvestigationsforvariance
requestswheresteepslopeswedandsandprotectedwaterbodiesareinvolved

Local TheseprogramsincludeWaterManagementOrganizations

WMOTownshipsFishLakeSportsmenClubFLSCScottCountyPheasantsForever

PFCitiesCountyExtensionServiceCES Theseprograms1providetechnical

assistancetotownshipsbyreviewingdevelopmentsroadprojectsandminingoperations

andprovidingcommentsforerosioncontrol2assisttownshipsandcitieswiththe
administrationoftheWetlandConservadonActof1991serveonTechnicalEvaluation

PanelsasrequiredbytheActandidentifyanddelineatewetlandsonsitesproposedfor
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development3administercostsharefundsfromthelocalsportsmenclubsforwildlife
habitatprojects4actasanadvisorymemberonallWMOsinScottCounty5assist
PheasantsForeverwiththedistributionofseedforfoodplotsgrassandtreeplandngs

and6distributeajointnewsletterwiththeCESofficeandpmvideinformationon
conservationtillagefertilizerandpesticidemanagement

EducationalActivities

TheScottSWCDhasacomprehensiveeducadonprogramActivitiesinclude1radio

programonconservarionactivities2annualOutdoorEducationDayforallsixthgrade
studentsinthecounty3selectaScottCountyConservaaonCooperatorannually4
holdaconservationessayandpostercontesteachyear5provideaboothattheScott

CountyFaironSWCDprograms6promoteSoilStewardshipWeekandArborDay
and7makepresentationsonsoilconservationandwaterqualityresourceconcerns

LegalObligationsoftheSWCD

MinnesotaStatutesChapter103CistheenablinglegislationfortheformationofSWCDs

MS103C101Subd10ofthischapteridentifiesSWCDsasgovernmentalsubdivisions
whichmeansSWCDsaresubjecttothestatelawsthatapplytoallunitsoflocal

government

ToassistSWCDsindealingwithlegalmattersMS103C321Subd4indicatesthat
Thecountyattorneyofthecountywherethemajorportionofthedistrictislocatedor

oneotherwiseemployedbytheboardshallbetheattorneyforthedistrictandits

supervisors

AllactivitiesofanSWCDaregovernedbystateorfederallawsandsometimesboth

Theseactivitiesrangefromthewayemployeesandsupervisorsconductthemselveson

thejobtohowthedistrictspendsitsfunds
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SECTION8

PROdECTGOALS

ThissectionsummarizesthediscussionofwaterqualitygoalsinSection5ofthe

DiagnosticStudyThereiterationofthewaterqualitygoalsisintendedasareference

pointforthefollowingsections

Theprimaryqualitativewaterqualitygoalsforarealakesareimprovementofaesthetic

qualityreductionofnuisancetoxicbluegreenalgalbloomsandimprovementof

fishingInordertomeetthesegoalsphosphorusloadingmustbereducedPhosphorus

concentrationgoalswereestablishedbasedonthequalitativegoalsanddesiredusesofthe

lakesPhosphorusconcentrationgoalsare70g155g1and40g1forSpringUpper

PriorandLowerPriorLakesThenecessaryphosphorusloadreductionstomeetthein

lakeconcentrationsare34801bsyear1290lbsyearand1021IbsyearforSpringUpper

PriorandLowerPriorLakesrespectivelySection4evaluatesremedialalternativesfor

meetingthesegoals
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SECTION4

EVALUATIONOFALTERNATIVES

Inthissectionremedialalternativesareevaluatedforimprovingthewaterqualityof

SpringUpperPriorandLowerPriorLakesEachalternativeisdescribedevaluatedasto
itswaterqualitybenefittechnicalfeasibilityandifappropriatecostestimatesfor

implementationandmaintenanceareprovided

NanativedescriptionsforeachalternativeareprovidedinthissectionAmoredetailed
descriptionandconceptualdesignwillbeprovidedinSection5forthosealtemativeswhich
willbeincorporatedintothefinalImplementationPlan

AlternativesfocusonproblemsidentiedintheDiagnosticStudyProblemsidentified
includeinternaltotalphosphorusTPloadinginSpringLakehighTPandsoluble

reactivephosphorusSftPloadingsfromCountyDitch13andBuckLakesubwatersheds
TPandSftPloadingsfromSpringLaketoUpperPriorLakeandsubsequentlytoLower

PriorLakeandlowwinterdissolvedoxygenDOconditionsinUpperPriorLake

PrimaryproductivityinSpringLakewaslimitedbynitrogenratherthanphosphorusin
theearly1980sLimitationofprimaryproductivitybynitrogenwasduetothefactthat

phosphorusconcentrationsweresoelevatedthatnitrogenbecamelimitingratherthan
limitationfromlownitrogenavailabilityFromamanagementperspectivethereduction

ofphosphorusisstilltheprimarygoalFirstphosphorusconcentrationscanbereduced
belowthepointwherephosphorusagainbecomestheprimarylimitingnutrientSecondly
thefeasibilityofreducingphosphorusisbetterthanthefeasibilityofreducingnitrogen

FinallymostoftheTPloadingtoUpperPriorLakecomesfromSpringLakeandUpper

PriorLakeisclearlyphosphoruslimited Byreducingphosphorusconcentrationsin

SpringLakemuchoftheUpperPriorLakegoalwillbemet

POTENTIALREMEDIALALTERNATIVES

Potentialremedialalternativesarecategorizedasadministrativemanagementpractices

nonstructuralmanagementpracticesandstructuralmanagementpractices Thelast

categoryincludesaltemativesforcorrectingspecificproblemsandimprovingtheexisting

drainagesystemThebenefitofsomealternativesmaybeaffectedbyotheralternatives

Howevertheestimateofbenefitiscalculatedforeachalternativeindependently For
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thosealternativesselectedforimplementationtheseinterrelationshipswillbeaddressed

toestimatetheoverallimpactoftheImplementationPlanForthisreasontheimpactof

theplanwillbemoreorlessthecombinationofitselements

Remedialaltemativesselectedforconsiderationareasfollows

AdministrativeManagementPractices
WaterQualityPondDesignStandards
Fertilizermanagement
Yardwastemanagement
Septicsystemmaintenance
Ensuringmaintenanceofstormwaterfacilities

NonStructuralManagementPractices
AgriculturalBMPs
StreetSweeping
ChemicalAlgaeControl
SedimentSealing
Aquascaping
StreamBuffers

StructuralManagementPractice
WaterQualityBasins
WetlandRestoration

ChemicalTreatment

LakeAeration

ADNII1vISTRATIVEMANAGEMENTPRACTICES

Itisgenerallyrecognizedthatthemosteconomicalmeansofcontrollingsurfacewater

degradationistopreventcontaminationatthesourceratherthantreatrunofffollowing
contamination Administrativemanagementpracticesandprotectioneffortsare

excellentmeansofpreventingpollutionatthesourceProtectioneffortsareparticularly

importantforthePIJSLWDwhererapidurbanizationistakingplaceTheDistrictand

otherlocalagencieshaveimplementednumerousregulationsforwisedevelopmentsuch

asrunoffratecontrolandwetponddesigncriteriaThefollowinginvestigateswaysto

improvetheseefforts

WaterQualityPondDesignStandards

WaterQualityBenefit TheDistrictswaterqualitypondingstandardsfornew

developmentcouldbestrengthenedbytheadoptionofdifferentperformancebased
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constructionguidelinesTheDistrictscunentstandardsareacompositeofstandards

Sfromdifferent sourcesThestandardsutilizedbytheDistrictarelargelybasedon

recommendationsmadebytheMetropolitanCouncilonlyafewyearsagoTheseponds

generallyhave 50phosphorusremovalefficiencies Removalefficienciesfor

constructedbasinsintheDistrictcouldbeimprovedtoabout70byadoptingthe

designconstructionstandardsrecommendedbyWalker1987Standardsrecommended
byWalkerare

Apermanentpooldeadstoragevolumebelowtheprincipalspillway
normaloutletwhichisgreaterthanorequaltotherunofffroma25inch
criticaldurationstormovertheentirecontributingdrainageareaassuming

fulldevelopment

ApermanentpoolaveragedepthbasinvolumeJbasinareawhichisZ4feet
withamaximumdepthof 10feet

Anemergencyspillwayemergencyoutletadequatetocontrolthe1

frequencycriticaldurationrainfallevent

Basinsideslopesabovethenormalwaterlevelthatarenosteeperthan31and

preferablyflatterAbasinshelfwithaminimumwidthof10feetand1footdeep
belowthenormalwaterlevelisrecommendedtoenhancewildlifehabitat

reducepotential safetyhazardsandimproveaccessforlongterm

maintenance

Topreventshortcircuitingthedistancebetweenmajorinletsandthenormal
outletshouldbemacimized

Thefloodpoollivestoragevolumeabovetheprincipalspillwayshouldbe

adequatesothatthepeakdischargeratesfromthe2yearand100year

frequencycriticaldurationstormsarenogreaterthanpredevelopmentbasin
watershedconditions

Retardingpeakdischargesforthemorefrequentstormscanbeachieved

throughaprincipalspillwaydesignwhichmayincludeaperforatedvertical

risersmallorificeretentionoutletorcompoundweir
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TechnicalFeasibilityThetechnicalfeasibilityforchangingdesignstandardsisgood

Thechangecanbemadebyrevisingthe509PlanRevisingconstructionstandardshavea

greatertechnicalfeasibilitythanadoptingnewperformancestandardsConstruction

standardsspecifythecalculationmethodsandwaterqualitypondrequirementsthatmeet

knowperformancestandardsThissimplifiesthereviewprocessforboththedeveloper
andthereviewerTheDistrictcurrentlyutilizesthisapproachforwaterqualitypond

designrequirements Theserequirementscouldbechangedtoincorporatethenew

standards

EstimatedCostsSincetheDistrictalreadyenforceswaterqualityponddesigncriteriathe

costsofincorporatingnewcriteriawouldbeminor

FertilizerManagement

Singlefamilyresidentialareascityparksandcroplandareareaswhichcanbecritical

toalakesnonpointnutrientloadingReductionofhighphosphorusfertilizersusedin

thoseareasmaybebeneficialThisalternativewouldincludegainingthecommitmentof

localcitiestousenofertilizersonCityownedpropertiesunlesssoiltestsindicatetheneed

fornutrientsApubliceducationprogramaimedatlocalresidentswouldalsobeinitiated

toprovideinformationonproperfertilizermanagementemphasizingtheuseofnon

phosphorusfertilizersunlesssoiltestsindicatephosphorusisneededTheScottCounty

ExtensionServicecouldalsosupplyinformationorholdworkshopsregardingfertilizer

useandlawncarefromanenvironmentalperspective Guidanceandfundingforsoil

testingwouldalsobeprovidedFundingwouldbesuppliedonlyforsoiltestingcompleted

attheUniversityofMinnesotalaboratory Soiltestingcanalsobepromotedfor

agriculturalareasAdditionallymanuretestingandproperapplicationcanbepromoted

Anothermeansofpromotingfertilizermanagementonagriculturallandsisbyhiringa

farmconsultanttoassistlocalfarmerswithintegratedfertilizerandpestmanagement

Thisprofessionalwouldbeavailabletofarmersinthewatershedfreeofcharge Scott

CountyExtensionpersonnelcouldalsobeutilizedtodevelopnutrientmanagementplans

Theseprofessionalsinspectthefarmlandreviewsoiltestsandmakerecommendations

tothefarmerregardingvolumesoffertilizerneededGenerallytheirinvestigationand

recommendationstaketheguessworkoutoffertilizermanagementInadditionthistype

ofmanagementgenerallyreducestheamountsoffertilizerapplied Thisbenefitsthe

environmentandsavesthefarmermoney
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Properfertilizermanagementonagriculturallandscanalsobepromotedthrough
educationdemonstrationprojectsandfundingsoilandmanuretests Theextension

serviceorlocalSWCDcanprovideinterpretationofsoilandmanuretestresults

fteducingtheavailabilityoffertilizertowashoffwithrunofffromagricultural landscan

beaccomplishedbyusingequipmentwhichappliesorbandsthefertilizerdeep withinthe

soilThisreducestheavailabilityofnutrientsparticularlyphosphorustowashawaywith

surfacerunoffAdditionallysincealargeportionofthefertilizerremainsinthefield

thispracticecanalsoincreasecropyields Onesuggestedmeansofpromotingthis

practiceisbymakingthenecessaryequipmentavailablefortrialusefreeofcharge This

couldbeaccomplishedbypurchasingoneortwodeepbandersandhavingthemavailable
locally

WaterQualityBenefitsBenefitsofgoodfertilizermanagementaredifficulttomeasure
intheurbanenvironment Veryfewstudieshavebeenconductedwhichquantifythe
reductionsinloadingsduetothistechniqueLarsonandAnhorn1990foundverylittle
differenceinstormwaterrunoffqualitycomparingareaswithandwithoutfertilizer
ordinances Howeverthebenefitsinreducingfertilizercostsareclear Although

difficulttoquantifytheincoiporationofresidentialfertilizermanagementdoesprovidea
definedactiontakenbyindividualresidentstoprotectwaterqualityThereforefromthe

standpointofapublicparticipationeducationactionalonethisalternativemayofFer
benefits

Fertilizermanagementonagriculturallandisaneffectivemeansofreducingnutrient
losses Usingproperratesplacementandtimingoffertilizerapplicationscanreduce
nitrogenandphosphoruslossesfromcroplandby50to90MPCA1989Itisestimated
thatonefertilizerbandercancoverupto1500acresperyearMulcahy1990recommends

middlerangephosphorusexportratesof036to0451bsacyearforagriculturallandinthe
TwinCitiesareaOsgood1983showedanarealTPloadingrateof038lbsacyearfor
streamsdrainingtoSpringLakeBandingincombinationwithotheraspectsoffertilizer

managementata50reductioncanreducephosphoruslossesby285lbsyearor019
IbsacJyearHowevertheprimaryreasonformakingabanderavailableifselectedis
foreducationandtrialusenottosupplyfarmerswithequipment
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TechnicalFeasibility Otherareacitieshaveimplementedlicensingofcommercial

fertilizerapplicatorsinordertocontrolphosphorusThefeasibilityofreducingtheuseof

highphosphorusfertilizersbyindividualurbanhomeownerswillhoweverbeadirect
resultofaneffectivepublicinformationeffortCompliancemonitoringisquitedifficult

CooperationandcommitmentoflocalresidentswillbeimportantThereforethebest
meansofpromotingfertilizermanagementintheurbanenvironmentisthrough
educationprograms

Thesuccessoffertilizermanagementwithaconsultantorextensiononagriculturalland

willdependonthecostsavingstothefarmerIntheSpringLakewatershedwherefarms

arerelativelysmallthissavingsmaynotbesubstantialThushiringafarmconsultant

fortheprojectisnotrecommendedUtilizationofextensionpersonnelhasgoodtechnical

feasibility Animportantpartofanyprogramtopromotefertilizermanagementon

croplandwillbeeducationLocaldemonstrationspriortoofferingincentiveswillprovide

projectexposureanddemonstratepotentialwaterqualitybenefitsaswellascostsavings

fromfertilizermanagement Fertilizermanagementworkshopsarealsoanexcellent

meansofpromotingtheprojectandeducatingthepublic

Purchasingequipmenttodeepbandfertilizercouldbothincreasefarmyieldsandreduce
fertilizermobilityThetechnicalfeasibilityofthisapproachisfair Howeveralocal

groupwillhavetomaintainandscheduletheuseoftheequipment Farmimplement

dealershaveindicatedthatmaintenanceofthisequipmentcanbesubstantialandthatit

canonlybeusedduringverydryconditions

EstimatedCosts Boththeurbanandagriculturalprogramswillbesupportedbyan

educationprogram Thepubliceducationprogramwhichaccompaniesthiselementwould

includetwoworkshopsforurbanfertilizermanagementfourworkshopsforagricultural

nutrientmanagementurbanandagriculturalfactsheetssoiltestingandafertilizer

managementdemonstration Eachworkshopwillrequire60hoursofinkindservice

fromextensionAt20hourplus20formaterialstheinkindcostforeachworkshopis

1440 Factsheetswillrequire40hoursfromextension At20hourplus20for

materialstheinkindcostforfactsheetsis960

SoiltestsattheUniversityofMinnesotacost7eachTheDistrictcouldpromotesoil

testingbyofferingtopayforsoiltestsforindividualsandfarmersinthewatershedThe
UniversityofMinnesotahasbagsforcollectingandsubmittingthesamplesIndividuals
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wishingtotakeadvantageofthepaymentcoulddroptheirsamplesattheDistrict office

TheDistrictwouldthenforwardthesamplestothelaboratorywiththerequiredpayment

Resultsoftheanalysiswillbesenttothehomeoftheindividual Theseresultswill

includefertilizervolumerecommendationsbasedontheegistingnutrientsfoundinthe

sampleaswellascropneeds

CoststotheDistrictforpromotingsoiltestinginclude7persampleplus23dollarsfor

postageandhandlingAt10asample2000willsupporttheanalysisofapproximately
200soilsamples EffortsforpostageandhandlingwillbeinkindserviceThefinal
numberofsamplessponsoredwillbedeternainedintheImplementationPlanSection5

PrioritywillbegiventothosewhoparticipateintheeducationprogramsManuretesting
couldbepromotedwithasimilareffortandlocalextensionocescouldprovide
interpretationofresults Thecostformanuretestsis20 Thesmallnumberof

significantfeedlotproducersremaininginthewatershedmakesitfeasibletoapproachthe
individualproducerstopromotenutrientmanagement

TheClearwaterftiverWatershedDistrictnonpointprogramoffered10acreforfarmers

participatinginfertilizermanagementdemonstrationprojects Howevertoinsure

participation20acreissuggestedforademonstrationIntheCD13andBuckLake
subwatershedsatleastonedemonstrationshouldbecompletedpriortoofferingincentives

throughoutthesubwatershedsAssumingthataminimum20acreplotswitha20acre
controlisneededthepaymentforademonstrationprojectis800year Incentivesat

10acrecouldbeutilizedintheyearsfollowingthedemonstrationprojectsAdditional
effortwouldbenecessaryforadministeringthedemonstrationsandincentivesandfor

extensiontodevelopthemanagementplansTheseeffortsareestimatedas40hoursper

yearforthedemonstrationprojectand02hoursperacreperyearfortheincentive

programAt20hourthisgivesaninkindservicevalueof800forthedemonstrations

and4yearforeachacreinanincentiveprogram Effortwillalsoberequiredfor

extensiontodeveloppressreleasespapersandafactsheetregardingtheresultsofthe
demonstration Thiseffortwillrequire60hoursAt20hourplus20formaterials

promotingtheresultsofthedemonstrationwillcost1440

Costsforsupplyingafertilizerbanderincludetheinitialcapitalcostforpurchasingthe
equipmentcoststomaintaintheequipmentandlabortoscheduleanddistributethe
equipmentThecostforanew12rowbanderwhichcancoverupto150acresdayis25000
Annualmaintenanceonthismachineisestimatedat2000Theeffortforscheduling
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anddistributingisestimatedat2hoursperevent Theprimaryfertilizerapplication

periodwouldprobablybelimitedtoasixtoeightweekperiodwhichwouldthereforetake60
to80hoursAt35hrtheestimatedcostis2100to2800At150acresperdaythe

equipmentcouldbeusedonapproximately4500acresperyearHowevertheactualusage
willprobablybemuchlessbecausetheequipmentcannotbeusedwhenthesoiliswetAn
estimateof1500acresperyearismorereasonable

ThetotalcostforthevariouselementsofthefertilizerprogramaregiveninTable41

TABLE41

SUMMARYOFESTIMATEDCOSZS
FOftFERTIIIZERMANAGEMENT

SZ4T
Element Initial LongTerm

Education

Workshops 1440 1440
FactSheets 960

SoilTesting 10sample 10sample

SoilDemonstrations 3040demonstration

Incentives 102acre 102acre

FertilizerEquipment 29800 4800

YardWasteManagement

Sitesurveysinthiswatershedindicatedthatyardwastesleavesandgrassclippingswere

beingdepositeddirectlyinthelakeaswellasdetentionbasinsandwetlandswhichdrain

tothelakesStormseweroutfallgrateswerecommonlyfoundcloggedespeciallywith

grassclippingsThisactivitycertainlyincreasesthenutrientloadingtothelakescreates
astormwaterconveyancenuisanceanddetractsfromgeneralaesthetics

Overthepastseveralyearssolidwastemanagementhasbecomeaveryimportanttopicin
thisareaMostresidentsrecyclecanspaperandglassandareveryawareofeffortsto

reducewasteflowstoarealandllsInadditionStatelawhasbannedyardwastefrom
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disposalinlandfillsorresourcerecoveryfacilitiessinceJanuary11990Itmay bethese

conditionswhichpromptdepositionofyardwastesinbasins

Severalapproachescanbeutilizedtoencourageproperyardwastemanagement Thefirst

istoencouragemanagementonsitethroughbackyardcompostingandmulchingAwide
varietyofmulchinglawnmowersarecurrentlyavailable InadditiontheEgtension

Serviceiscurrentlyprovidingeducationservicesonbackyardcompostingandthis
programcouldbepromotedthroughpubliceducation

AsecondapproachistoprovidethepublicwithaconvenientalternatedisposalsiteThere
arealsocommercialyardwastehaulersHoweveradditionaldepositionsitespossibly
municipalorneighborhoodcompostsitesmaybeappropriateGiventherecentinterest in

recyclinglocalresidentsmaybereceptivetothisaltemative

ProperyardwastedisposalcanalsobeencouragedthroughsignageSignscan beposted

orstenciledonsidewalkstoinformresidentsthatdebrisdepositedinbasinsandcurbs

flowsdirectlyintosurfacewaterbodiesThisapproachiscunentlybeingutilizedbythe
CityofEagan

Localordinancerestrictingthedepositionofyardwasteswithinbasinsmayalsobe

appropriate Concurrenteducationandpublicinformationprogramswouldhavetobe

createdtoinformlocalresidentsoftheappropriatedepositionsitesthereasonsforproper

yardwastemanagementandtheregulationswhichapply

WaterQualityBenefitsAmajorsourceofphosphorusintheurbanenvironmentisfrom
leavesandgrassclippingswhicharedirectlydepositedonstreetsAstudyofstormwater
runoffintoMinneapolislakesfoundthatphosphoruslevelswerereducedby30to40when
streetgutterswerekeptfreeofyarddebrisShapiroandPfannkuch1973Thislarge
benefitcouldberealizedforUpperandLowerPriorlakessincethedirectdrainageareas

arelargelycomposedofurbanlandusesAssumingthat20ofresidentsparticipateinan
organizedefforttoimproveyardwastemanagementTPloadingstoUpperandLower
PriorLakescouldbereducedby110to1441bsyearand160to2201bsyearrespectively

TechnicalFeasibilityThesuccessofayardwasteprogramifpursuedwouldhinge

largelyontheeffectivenessoftheaccompanyingpublicinformationprogram The

feasibilityofestablishingacompostingsiteisfairsinceanumberoflogisticsare
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necessaryforrunninganoperationandbecauseofthepotentialfordisposaloftrashother
thanyardwasteatthesite Enforcementoflocalordinancespossiblyincludingfines

mayimproveimplementation Howeverenforcementinitselfmaybedifficultto

implement

Thetechnicalfeasibilityforasuccessfuleducationprogramisgood Education

incorporatingmulchingmowersonsitecompostingsignageworkshopsAdoptA
Highwayandstreetsweepingoffersacomprehensivemeansofapproaching thepublic

TheCityofRobbinsdaleiscunentlyusingthestreetsweeperoperatortoreducedisposalof
debrisinstreetsWhentheoperatorseesayardwheredebrishasbeendepositedinthe

streettheoperatorskipsthecurbinfrontofthehomeandwritesanotetotheresident
explainingwhystreetcleaningwasnotperformedAsimilareffortcouldbeinitiatedin
PriorLake

EstimatedCostsSincenewcompostingfacilitiesarenotrecommendedcostsassociated

withthecreationofanorganizedyardwastemanagementprogramwilllargelybefor

publiceducation Theyardwasteeducationeffortwillconsistoftwoworkshops

developmentoffactsheetscoordinationofvolunteersidentificationofareasforsignage
andcoordinationofstreetsweepingnotices

voworkshopswillbescheduledfortheprojectdurationWorkshopswillbesponsoredby
ScottCountyExtensionThelevelofeffortrequiredis60hoursperworkshopAt20hour

plus24forsuppliestheinkindcostofthetwoworkshopsis2880Factsheets will

require20hourstodevelopAt20hourplus20forsuppliesfactsheetswillcost480
Coordinationofvolunteergroupswillrequire20hoursannuallybytheDistrict

administratorAt20hourplus20IoformaterialsthisinkindefFortwillcost480year

Coordinationofsignageandstreetsweepingeffortswillrequire32hoursduringthefirst
yearand10houryearforeachadditionalyearAt20hourplus20formaterialsthisin
kindeffortwillcost770initiallyand240foreachadditionalyear Table42

summarizesthecostoftheyardwasteeducationprogram
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TABLE42

SiJNIlVIARYOFINKIIVDCO3T3
FORYARDWASTEEDUCATION

T AELY
Element Initial LongTerm

Workshops 2880 Egtension

FactSheets 480 Extension

VolunteerCoordination 480 480 PUSLWD

SweepingandSignage 70 L40 PriorLake

Total 6050 2160

SepticSystemMaintenance

Failingindividualsewagetreatmentsystemscancontributepollutantstosurfacewater
bodiesOsgoods1983studyshowedthatonly3oftheTPloadingtoSpringLakecame

fromsepticsystemsInadditionmostofthehomesaroundUpperandLowerPriorLakes
areconnectedtosanitarysewerScottCountyadministerstheshorelineandsepticsystem

regulationssurroundingSpringLakeandhasrecentlystartedanewprojectwhichtracks
thefrequencyofpumpingasameansofidentifyingsystemfailureThereforetheeffort

forsepticsystemmaintenanceislargelyforeducation

WaterQualityBenefitTheprimarybenetofasepticsystemmaintenanceeducation

programwillbefailurepreventionWhilethenumberofsystemswhichfaileachyearis
smallmostofthesefailurescanbepreventedwithpropermaintenance

TechnicalFeasibilityThetechnicalfeasibilityofaneducationprogramisgoodIn

recentyearsthegeneralpublichasbecomeincreasinglyawareofenvironmental
degradationInadditionanumberofinnovativesystemssuchaslowflushtoiletsand
watersavingshowerheadsarenowwidelyavailableforreducingthehydraulicloading

tosepticsystems
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EstimatedCostsCostsfordevelopingasepticsystemeducationprogramwillconsistof

developingfactsheetsandworkshopsTwoworkshopswillbescheduledfortheproject
durationWorkshopswillbesponsoredbyScottCountyThelevelofeffortrequiredis60

hoursperworkshopAt20hourplus20oforsuppliestheinkindcostofthetwoworkshops
is2880Factsheetswillrequire20hourstodevelopAt20hourplus20forsuppliesfact
sheetswillcost480Totalinkindcostforthesepticsystemeducationprogramis3360

EnsuringMaintenanceofStormwaterFacilities

Stormwaterqualityfacilitiesrequireperiodicmaintenanceinordertomaintain

operatingefficienciesThesedevicescanfillwithsedimentanddebrisorthestructural
integritycandepreciateInvestigationofmaintenanceeffortsintheDistrictrevealedthat
theresponsibilityformaintenanceisnotclearThisalternativewouldinvestigateoptions
forinsuringthecontinuedmaintenanceofstormwaterqualityfacilitiesThefirststep
willincludeaninventoryofexistingbasins TheDistricthasbeenrequiringwater

qualitybasinssinceitsinceptionThenumberofexistingbasinsandtheirqualityis
unknown Thesecondstepwillconsistofevaluatingtheconditionofthebasins

Additionallytheamountofsedimentaccumulationsincebasinconstructionwillbe
estimated Thisinformationwillbeutilizedtoidentifyexistingmaintenanceneeds

determineaveragemaintenancecostsandreasonableescrowamountsfordevelopersto

coverfuturemaintenancerequirements

WaterQualityBenefitsThenumericalwaterqualitybenefitofmaintainingstormwater

qualityfacilitiesisindeterminatewithoutadetailedanalysis Clearlythedecreasing

efficiencyofsuchdeviceswillhavedetrimentaleffectsonwaterqualityandcontradicts

thegoalofmaintainingexistingwaterquality Withoutmaintenancethebenefitof

installingthedeviceinthefirstplacewillbeeliminated

Technical Feasibility Themechanismsarecurrentlyinplaceforensuring

maintenancethroughthe509PlanningprocessTheDistrictcouldmakeitclearthrough

thisprocessthatescrowfundsarerequiredforfuturemaintenanceAsanotherapproach

theDistrictcouldrequireamaintenanceplanforeachnewwaterqualitypond

EstimatedCostsDistrictcostsforclarifyingmaintenanceresponsibilitiesinthe509Plan

areminimalTheDistrictEngineerinconjunctionwiththelegalcouncilcandetermine

thenecessaryplanamendments Othercostsincludeadvertisingandholdingapublic
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hearingHoweverthisamendmentcouldbepackagedwithotherchanges toreducethe

numberofhearings

Costsforcompletingtheinventoryandanalysisofexistingconditions areshowninTable

43Thesecostsarenotformaintenanceactivitiesbutforprogramdevelopmentandare

thereforegranteligible
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TABLE4

ESTIMATEDCOSTSFORWATERQUALITY
BASINIIWENTORY

InKindService
PLSLWD 20hoursat20hour 400
PriorLake 20hoursat20hour 400

Task1HistoricPermitReview

Professional 2hoursat7hour 148
AssociateProfessional 32hoursat55hour 1760
Egpenses 1

Task2BaseMap
Professional 2hoursat74hour 74
AssociateProfessional 8hoursat55hour 440

Expenses 1

Task3FieldReconnaissance
Professional 8hoursat74hour 592
AssociateProfessional 16hoursat55hour 880

AssistantProfessional 120hoursat40hour 4800

Expenses

Task4FinalMap
Professional 2hoursat7hour 148
AssociateProfessional 8hoursat55hour 44U

Drafting 40hoursat55hour 2200

Expenses 1

Task5TechnicalMemorandum
Professional 4hoursat74lhour 296
AssociateProfessional 16hoursat55hour 880

WordProcessing 6hoursat5hour 300

Expenses

Task6ProjectManagementandQualityControl
Professional 12hoursat74hour 890
AssociateProfessional 4hoursat60hour 2A0

Administrator 12hoursat55hour 660

TotalCash 17098

ProjectTotalInKindandCash 17898
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NONSTRUCTURALMANAGEMENTPRACTICES

AgriculturalBMPs

Approximately6000acresoftheCountyDitch13BuckLakeandSpringLakeCentral
watershedsareunderagriculturalproductionThesecreekscontributeabout40ofthe

phosphorustoSpringLakeandhavebeendesignatedasprioritywatershedsforthe

implementationplanMap2 Thusagriculturalmanagementpracticeswillbe

importantforimprovingthewaterqualityofSpringLake

AgriculturalactivitiesinthewatershedincluderowcropproductionandhaylandThe
diagnosticstudyfoundthatthenumberoffeedlotshasdecreasedsignificantlyinthepast

16years Additionallymuchofthesewatershedsarecomposedofhighlyerodiblesoils

The1990FederalFarmBillrequiresfarmersreceivingsubsidiesandutilizinghighly

erodiblelandtoimplementafarmconservationplanby1995 Thereforefuture

agriculturalimpactstothelakesfromrowcropproductionmaybereducedwithout
additionalaction TheASCSalsohas75costsharingavailableforconservation

practices

Portionsofthewatershedareownedbydeveloperswhoareleasingthelandfor

agriculturalproductionuntileconomicsmakedevelopmentprofitableThereisnotmuch

incentiveforlongtermstewardshipontheselands Onemeansofincreasing

participationistopersonallyrequestdeveloperswhoareleasinglandforagricultureto

includeprovisionsforutilizingconservationpracticesintheirleases

Alternativesanalyzedfortheprioritywatershedsincludefertilizermanagementas

discussedearlierandconservationtillageTheseeffortsareexpectedtohavethegreatest

impactonSpringLake Conservationtillageandfertilizermanagementarepromoted

becausetheymayrepresentacostsavingstothefarmerandarethereforeeasierto

promote

ConservationTillage

Conservationtillageisaneffectivemanagementpracticeforreducingsoilerosionand

sedimentassociatednutrientsinrunoffAtillagesystemisclassifiedasconservation

tillageifitleaves30residuecoveronthesoilsurfaceafterplanting
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WaterQualityBenefitsTheeffectivenessofconservationtillageisdependent onthe

amountofresidueleftonthesoilaswellasthedirectionoftherowsandcontoursErosion

controlisprovidedbythecropresiduesshieldingthesoilsurfacefromraindropimpact
Thisincreasesinfiltrationandslowssurfacerunoff

Soillossreductionfromconservationtillagetypicallyrangesfrom6098EPA1990
Notillpracticeshaveanevenhighersoillossreductionof8098Additionallytypical
phosphoruslossreductionsarefrom4090forconservationtillage and5095ofornotill

NoeffecthasbeenfoundfornitrogenlossestostreamsandlakesHoweverconservation

tillagemayincreasetheleachingofnitratestogroundwaterMPCA1989

Itisestimatedthatonenotilldrillcanplant1100to1600acresperyearPhosphorus

exportforrowcropsrangesfrom036045lbsacJyearMulcahyThe watershedexport

ratefromthismonitoringstudywas038lbsacyearTherefore1100acresinnotillata
50reductioncanreduceloadingby209lbsTPyearor019lbsacyearThisbenefitis
conservativebecauseitisexpectedthatoncefarmerstrytheequipmentprivateownership
andusewillincreaseThelongtermgoalwillbetoeducatefarmersincreaseprivate

ownershipandprivateutilizationofconservationequipmentTomeetthephosphorus
reductiongoalof34601bsTPyearapproximately18200acreswouldrequireconservation
tillagethreetimestheagriculturallandinthewatershedThisdemonstratesthat the

phosphorusreductiongoalscannotbemetbyconservationtillagealone

TechnicalFeasibility ThetechnicalfeasibilityofconservationtillageisgoodThe

equipmentiswidelyavailablethroughdistributorsandconservationtillage hasbeen

showntosavetimefuelandlabor TheASCScurrentlyhasacostshareprogram

promotingnotillplantingAnincentiveof15acreisofferedfornotillplanting Other

formsofconservationtillagearenoteligibleNotillplantersareexpensiveandfarmers
generallyhavealargeinvestmentintheirexistingequipment Thusonemeansof

promotingtheuseofconservationtillageisbymakingtheequipmentavailable fortrial

use

AnumberofSoilandWaterConservationDistrictsacrossthestatearecurrentlymaking

equipmentavailableforuseInNoblesCountytheSWCDhaspurchasedtwo notilldrills

andhavehadgreatsuccessDanLivdahlNoblesCountySWCDpersonal
communicationIn1992theyplanted3200acreswiththisequipmentandhaveseenan
increaseinthenumberofprivateoperatorspurchasingtheirownequipment To
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magimizeutilizationtheyrentedtractorsDuetotheheavyweightofthedrillsitwas
moreeffectivetorenttractorsandadjustthemonceratherthanadjustingeachindividual
farmerstractor

CarverCountySWCDrecentlycompletedthefirstyearofasimilarprogramandplanted
1100acreswithonedrillInCarverCountytheSWCDdidnotsupply anoperatorand

tractorInsteadtheypickedupanddeliveredthedrilltothefarmBybeingresponsible
forpickupanddeliverytheypreventedequipmentdowntimeOnepersonwaskeptbusy
halftimeduringtheplantingperiodItwillalsobenecessarytohaveavehicleandtrailer
availableAtthepublicmeetingoperatorsintheDistrictstatedthatthisapproachwouldbe
moreeffectivethanhiringanoperatorandrentingatractor

EstimatedCostsCostsforpromotingtheuseofthenotillequipmentincludesinitial

capitalcostsforpurchasingtheequipmentannualmaintenancetrailerrental vehicle

useandlaborforschedulingandcoordinatinguseoftheequipmentNotilldrills cost

between16000and40000dependingonthenumberofplantingrowsBecauseofthe
smallfieldsinthewatersheditmaybebeneficialtopurchaseasmallerdrill Carver

Countypurchasea15footdrillat28000Estimatedannualmaintenancecostsare2000
Overa8weekplantingperiodlaborisestimatedat160hoursAt20perhourthe
estimatedcostis3200forlaborTrailerrentalisestimatedat500yearVehicleuse
wouldbeabout40milesperdayAt028milethecostis450forthe8weekperiodTotal
estimatedcostsaregiveninTable44AllcostsarecashcostsTheSWCDwouldserveas
thelocationforthetemporaryemployeeandofficeresponsibleforcoordinationand
schedulingequipmentuse
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TABLE44

E3TIIIZATEDCO3TFOK

NOTILLDRILIEQUIPMENTPftOGIiAM

Element Initial LongTerm

NoTillDrill 28000 2000

Labor 3200 3200

4ailerRental 500 500

Vehicle 450 40

SomeofthesecostscouldbecoveredbyasmallusersfeeCarverCountycharges8acreas

doesalocalcooperativeThusafeeof6acrewouldbothencourageuseandcoverthe

annualexpensesA100dollardepositforusewouldalsobebeneficial

StreetCleaning

WaterQualityBenefitsThebenefitsofstreetsweepingaremixedAlthoughlarge

particlesareremovedthesmallerparticleswhichtypicallycontainhighlevelsof

phosphorusremainSomeindicationsarethattheremovaloflargerparticlesmaymake

thesmallerparticlesmoremobileAccordingtoHackandOberts1983theeffectiveness

ofstreetsweepingonsolidsremovalrangesfrom080andforphosphorusremovalfrom

040Innorthernclimatesinareasdirectlytributarytoalakeregularstreetsweeping

ismoreeffectiveOberts1982predictsa50reductionintotalsuspendedsediments

TSSand30reductioninTPintheMinneapolisStPaulareathroughmechanical

streetsweeping

ThedirectdrainagesunoundingSpringLakeislargelyruralHoweverareasaround

UpperandLowerPriorarelargelyurbanandhavecurbandgutterTheCityofPriorLake

alreadyhasastreetsweepingprogramandownsastreetsweeperTheCitysweepstwice

eachspringandonceinthefall Duetotheexistingprogramandtheuncertaintyof

benefitsadditionalstreetsweepingisnotconsideredcosteffectiveandwasnotevaluated

further
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ChemicalAlgaeControl

BloomsofvariouskindsofalgaecausenuisanceproblemsinallaquatichabitatsThe
mainnuisanceproblemsassociatedwithalgalbloomsinvolvetheinterference with

recreationundesirableconditionsinpublicwatersuppliestoaucalgalblooms andthe

loweringofthelakesaestheticvalueAlgaebloomsareasignificantproblem onSpring

andUpperPriorLakes Thesebloomsdetractfromthelakesaestheticvalueare

sometimestoaucandhavereducedrecreationalopportunitiesonthelake

Managementofthesealgalbloomswithalgacidesmaybeconsidered Themostwidely

employedalgacideiscoppersulfateCuSO4EPA1988Inadissolvedformcopper is

toxictomosttypesofalgae

Coppersulfateisappliedtothelakesurfaceataconcentrationofabout10mg1 inoneoftwo

differentformsOneformofcoppersulfateisinaliquidformulationwhichissprayed
overthesurfaceofthelakewhiletheotherisinasolidorgranularformulationwhichis

placedinburlapornylonbagstodissolveastheyaretowedbehindaboat Theformer

techniqueprovidesbettercontroloveractualapplicationconcentrations

WaterQualityBenefitsThemostdirectbenefitofchemicalalgaecontrolwouldbe short

termcontrolofthelakesalgalpopulationThiswouldincreasethelakesaestheticand
recreationalvaluesExperiencehasshownthatmostlakesrequiremultipleapplications
eachsummerforacceptablecontrol

TechnicalFeasibility Assumingproperconcentrationsofcopperareattainedthis

techniqueisgenerallyquitesuccessfulineradicatingalgaefromalakebyinhibiting
algalphotosynthesisandalteringnitrogenmetabolism

Theuseofcoppersulfateasmentionedearlierhasshortlivedresultsinmanyareas

Regrowthofalgaeisoftenreportedwithintwotothreeweeksafterapplicationofthecopper
sulfatesoadditionalapplicationsareoftenneededThisisespeciallytrueinlakeslike
SpringandUpperPriorLakewithrelativelyshorthydrologicresidence times In

additioncoppersulfatehassomeundesirableeffectsonfishinhabitingthelakeCopper is

verytoxictomanyshspeciesfoundinMinnesota
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EstimatedCostsThecostsforcoppersulfateapplicationarequitevariablehowevera

generalrangeof200500peracreisestimatedApplyingthisfactortotheentiresurface

ofSpringLakewouldresultinanestimatedtotalcostofabout126000315000per

application

SedimentSealingintheLake

ResultsoftheDiagnosticStudyindicatethatphosphorusparticularlysolublereactive

phosphorusisreleasedfromtheanoxichypolimnionofSpringLakeduringintermittent

summerstratification Asoxygenconcentrationsapproachzeroatthesedimentwater

interfacechemicalconditionschangeandphosphorusisreleasedintothehypolimnion

Whenthelaketumsovermixesthisphosphorusismixedwithsucialwaterandis

availableforuptakebyphytoplankton

ChemicaltreatmentoptionsareavailabletolimitthisreleaseofphosphorusCompounds

suchasaluminumsulfatealumcalciumcarbonatelimeferricsaltironand

bentonitehavebeensuccessfullyusedtoreducephosphoruscyclinginlakes After

introductionintothewatercolumnthesechemicalsprecipitateAstheysettlephosphorus

bindstoparticlesandisremovedtothesedimentsThesettlingparticlesorflocdevelopa
banieratthesedimentwaterinterfacewhichimpedesthefuturereleaseofphosphorus

DocumentedefFectivenessofinlaketreatmentswithalumarefrom5to15years

Tobeoptimallyeffectivechemicaltreatmentmustbeaccompaniedbyareductionof

externalphosphorusloadingtothelakeIfloadingsarenotreducedtheeffectsofthe

chemicaladditionmaybelostwithinafewyearsandthelakewillreturntothepre

treatmentcondition

WaterQualityBenefitsIngeneralchemicaltreatmentcanhavetwomajoreffectsona

lake Intheshorttermthesechemicalscaneffectivelyremovephosphorusand

particulatesfromthewater Thiswillincreasethewaterclarityandimprovethe

aestheticsofthelakeTheseadditionscanalsohavetheextendedeffectofpreventing

phosphorusreleasefromsedimentSedimentsealingisimportanttouseinconjunction

withreducingnutrientloadingtothelake Sedimentsealingreducestheeffectsof

historicalphosphorusloadings
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PreliminaryresultsfromanapplicationofspentlimetoSuckerLakeindicatesthata 1

inchbarrierofspentlimecaneliminatephosphorusreleaseduringanoxicconditions
Schuler1991ThesameresultswerefoundutilizingsedimentsfromSucker Lakein

microcosmlaboratoryegperiments Controlofphosphorussedimentreleasewillhave

significantwaterbenefitsonSpringLakewhere33ofthephosphorusloading is

estimatedasintemal Howeverduetotheshorthydraulicresidencetimeandlarge

externalloadacomprehensiveplantoreducebothexternalandintemalsourcesis

essentialforSpringLakeInadditiontheshorthydraulicresidencetimeofSpringLake
maylimittheeffectivelifespanofthetreatmentbydepositinganewlayerofphosphorus
richsedimentontopoftheseal

Internalloadingis2860lbsyearTPforSpringLakeSedimentsealingbenefitsrange
from75to85controlThisgivesaTPreductionof2145to24301bsyearAnadditional
benefitisthatmostofthisreductionwouldbeSftP

TechnicalFeasibilityLaboratorystudieshaveshownthatalumwhichhasbeenusedon
numerouslakequalityprojectsinMinnesotaisveryeffectiveinreducingphosphorus
levelsinthewatercolumnandinretardingsedimentreleaseofphosphorusunderanoxic

conditionsCookeandKennedy1988Redoxconditionsdonotaffectphosphorussorption

byaluminumandretardationhasbeennotedforoveroneyearCalciumcarbonatealso is

notaffectedbyredoxconditionsTheflocculantlayershowevermaybesusceptible to

scouringandresuspensionSpentlimeislargelyachemicalbarrierThusscouringand
resuspensionarenotconsideredsignificantproblems

TherearetwoconcemsregardingalumtreatmentFirstalumtreatmentcausesadropin

pHwhichcanhaveanadverseeffectonaquaticorganismsSecondaluminumamajor
componentofalumcanbeharmfulathighconcentrationstosomeorganismsThus
benchtestswouldbenecessarytodeterminetheoptimumtreatmentdosespriorto

utilizationinthelake

Similartreatmentresultscanbeexpectedwithlimetreatmentalthoughinlake

phosphorusremovalisnotasgoodasalumtreatmentHoweverlimehasaddedbenefitsto
alumLimeadditionwillincreasethebufferingcapacityofthelakeInfactlimeisoften

usedtotreatlakeswhichhavebecomeacidifiedduetoacidrainInadditionlimehasno

toxiceffectsandmayimprovethelakeenvironmentbyaddingcalcium
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Ironisaneffectivetreatmentalternativeparticularlyinlakesthatareirondeficientand

wellogygenatedInSpringLakeanoxicconditionsinthedeeperwatersmaycausethe

sedimentsealcreatedbytheprecipitatingirontobreakdownandbecomeineffective

HoweverWalker1992foundthatferricchlorideadditiontoLambertCreekreducedpeak

phosphorusconcentrationsinPleasantLakefrom190220g1to100140g1Pleasant

LakeexperiencesseasonalDOdepletioninthehypolimnionandaerationwasnotused

Bentonitehasalowersorptivecapacityforphosphorusthandoesalumandrelativelylow

andpoorsettlingcharacteristicsmayrequireadditionalprocessingtomaketreatment

feasibleThustheuseofbentonitewasnotevaluatedfurther

Applicationofthesealantbyboathashistoricallybeenusedforbottomsealinginorderto

maintaingoodcontroloveraerialcoverageanddosageAmanifoldcanbeattachedtothe

distributionsystemsothatthechemicalcanbeintroducedinthedeeperwatersThiswill

limitdriftingofthechemicalandallowformoreuniformapplication

SpringLakeisrelativelylargewithasurfaceareaof631acresThismayafFectthe

feasibilityofchemicaltreatmentbyincreasingtheamountoftimerequiredtotreatthe

entirelakeForexampleassumingaboatspeedofabout2milesperhourmphforalum

and05mphforlimeandatreatmentdistributionsystemcoveringawidthof10feetit

wouldtakeapproximately05hoursforalumand20hoursforlimetotreatoneacreof

watersurfaceOneadditionalhourcanbeaddedbecausethechemicaltankonboardwill

requireperiodicrelling Thereforethetotaltimerequiredtotreat630acresis

approximately120200eighthourdaysforalumandlimerespectivelyThisisobviously

anunrealistictaskAssumingthattreatmentwouldbecompletedwithina30dayperioda

totalofthreetoeightboatswouldberequired Theavailabilityofthisequipmentis

unlikely

Aviableoptiontoreducethecostofchemicaltreatmentistoonlytreatthedeeperportionsof

SpringLakethatechibitintermittentsummerstratificationandanoxicconditionsThis

areaisestimatedatapproximately450acres

TherequireddoseofalumorlimeisdependentonthepHandbufferingcapacityofthe

lakeFieldtestsarerequiredtoidentifymaximumdosagesthatwillnotadverselyaffect

thelakeLiteraturevaluesforchemicaltreatmentareabout25tonsofalumperacre
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EPA1988and20tonsofcalciumcarbonatelimeperacrepersonalcommunication

DaveSchulerStPaulWaterUtility

EstimatedCostsThediscussionofthefeasibilityofsedimentsealingonSpringLake

identifiedseveraloptionsforevaluationTheseoptionsare

115reatmentoftargetareasortheentirelake

2Alumorlimetreatment

Thecomparisonofthechemicalcostsofpartialtreatmentsaswellasbetweenalumand

limetreatmentsaresummarizedinTable45Alumappearstobemorecosteffective

Howeverthepriceusedforlimewasbasedontheassumptionthatthelimewouldbe

purchasedOneofthebyproductsofwatertreatmentfromtheStPaulWaterUtilityis

spentlimeIfthismaterialweresuppliedbytheWaterUtilitychemicalcostswouldnotbe

necessary Partialtreatmentwasconsideredfor450acresTheassumptionwasalso

madethattreatmentwouldoccurinspringorfallwhenphosphoruscontentisatitslowest

OperationcostsforapplicationbyissummarizedinTable45Thecostestimateforlime

applicationof250truckloadandalumadditionof300acrewasobtainedfromafirm
experiencedwithlimeandalumadditionTrucksizewasassumedas1200gallonsand

thespecificweightofspentlimesuppliedbytheSPWLTwas110lbsgal

BasedonTable45alumadditionismorecosteffectiveThustheoptimumcombination

forchemicaltreatmentofSpringLakesis

Alum

Treatmentofa300acretargetareaineachlake

Treatmentduringspringorfall

Theoverallcostincludingpermittingadministrationandspecificationsforsediment

sealingisdetailedinTable46
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TABLE4b

ESTIMATEDAPPLICATIONCOSTSFOftSIDIMENTSEALING
FOftSPRINGLAKE

AlumLime FetimatedCoet

Required AlumLime

ZeatmentArea Tons

450Acres 112519000 135OOOI350000

EntireLake 157512600 141000490000
630acres

TABLE46

ESTIMATEDCOSTSFORSEDIMENTSEALINGINSPRINGLAKE

Task1ObtainPermits
Iabor

DistrictEngineer 20hrsat70 1400
AssociateEnvironmentalScientist 60hrsat50 3000

SuppliesFeesetc

Task2PreApplicationTesting
SeniorEngineer 4hrsat85 360

EnvironmentalScientist 16hrsat63 1000
Technician 40hrsat35 1400

Support 8hrsat40 320

Supplies
Miscellaneoustravelfreightetc 200

Task3SpecificationsAdministrationandConstructionSupervision
EnvironmentalScientist 60hrsat73 4380
DistrictEngineer 40hrsat70 2800
Support 40hrsat50 2000
Travel

Task4ApplicationofAlum
Mobilization 5000

Application 135000

Tota1Fstimatedosts 1b7560
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A9usscaPB

Fieldobservationsconductedduringthestudyfoundthatmostoftheshoreline

sunoundingbothUpperandLowerPriorLakesconsistedofmanicuredlawns This

altemativelooksataquascapingasameansofpromotingunmowedbuffersorrevegetated

areasalongtheshoreline

WaterQualityBenefitsShorelineerosionwasnotobservedThustheprimarybenefits
fromestablishingshorelinebuffersisfiltrationofrunofffromlawnspriortodischarge
intothelakes Shorelinebuffersmayalsohelppreventaccidentaldischargeoflawn

clippingsandfertilizerintothelakesOtherbenefitsincludeimprovementstoaquatic
habitatandadeterrentforgeesetoenterlawnsGeeseprefereasyaccesstoandfrom
lakes

ThereisnotmuchliteratureonthenumericalTPloadingreductionsfromshoreline

bufferstripsinurbanareas Dillaha1988foundthatanexperimental30footwide

vegetativefilterstripreceivingshallowuniformflowfromcroplandremoved87of
incomingsuspendedsolids82ofincomingphosphorusand76ofincomingnitrogen

Similarbenefitsmayberealizedfromshorelinebuffersinurbanareas However

Dillahanotedthatinpracticevegetativefilterstripsareunlikelytofunctionaswelldueto

thetendencyforflowtochannelizeTheUSEPA1980reportedan85reductionin

suspendedsolidsforfilterstripswithanaveragedetentiontimeof20minutesOther
studieshavefoundthatsedimenttrappingefficienciesvaryfrom30to50NonPoint

SourceTaskForce1983

ThediagnosticstudyfoundthatshorelineareasaroundUpperPriorandLowerPriorLake

contributed1800and27001bsTPyearrespectivelyMuchofthisentersthelakesthrough

stormsewersHoweverconvertingtheseestimatestoTParealloadingratesgives13

Ibsacyearand091lbsacyearfortheUpperandLowerPriorLakedirectdrainageareas

respectivelyAssuminganaveragelotdepthof150feet1000feetofshorelinepotentially
receivessheetflowfrom34acresAssuminga50TPloadingreductionandanareal

loadrateof10lbsTPacyeargivesaTPloadingreductionof17lbsTPper1000feet

shorelinebufferperyear

TechnicalFeasibility Thefeasibilityofestablishingshorelinebuffersthrough

aquascapingwilldependonpublicparticipationMostlakeresidentsprefercleanaccess
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tolakesanddonotwishtohavetheirviewimpairedParticipationmaybeincreased

througheducationandconvincingthepublicthatbufferswillnotobstructtheirview

Feasibilitymayalsoincreasebyapproachingindividualpropertymanagementfirms
sincethesefirmscontrolshorelineareasatrentalfacilitiessuchasapartments

EstimatedCostEffortsforestablishingshorelinebuffersshouldfocusoneducation

Educationeffortsincludeaworkshopfactsheetsanddemonstrations Theworkshopwill

require60hoursfromextensionA20hourplus20omaterialsthecostinkindofthe

workshopis1440Factsheetswillrequire20hoursfromextensionat20hourplus20

materialsforaninkindcostof480Demonstrationswillbepromotedbyoffering75

costsharegrantsnottoexceed1000pergranttolocalresidentsforaquascapingvo

demonstrationswillbepromotedforbothUpperandLowerPriorLakes

StreamBufferStrips

Thisaltemativereviewsthebenefitsofstreamvegetatedbuffersandassessesthepotential

forenforcingditchsetbackrequirements

WaterQualityBenefitsThewaterqualitybenefitsforestablishingstreambankbuffers
issimilartothebenefitsdescribedaboveforshorelinebuffersEffectivenessofstream

bufferswoulddependonthesizeoftherunoffcontributingareaTobeeffectivebuffers

shouldonlyreceivesheetflowandthusthecontributingwatershedshouldbesmall

Assumingthatabuffercanreceivesheetflowfroma100to200footlongslopeabovethe
buffermeansthat1acreofbuffer50footwidewilltreat3to4acresAta30loading

reductionandaloadingrateof0381bsTPaclyearthebenefitis034to0461bsTPacreof

bufferA50Ioloadreductionwouldbeunlikelysincemostditchesinthewatershedhave

somenaturalvegetatedareasbecauseofthepotentialforchannelizedflowthroughthe

bufferandfinallybecauseditchlawcurrentlyrequiresonlyasmallsetbackof16feet

1rod

TechnicalFeasibility Thetechnicalfeasibilityofthisalternativedependsonthe

approachCountyDitch13istheonlypublicditchintheDistrictThusenforcementof
ditchlawsetbackswillnotcovermostditches InadditionCountyDitch13was

constructedpriortothenewditchlawwhichrequiressetbacks Thusthetechnical

feasibilityofenforcingditchlawispoor Ditchsetbackscanalsobepromotedby

supportingtheacquisitionofriparianeasementsthroughtheRIMprogram RIM

426



cunentlypaysabout1000acforeasementsTheprogramhasnotbeenverysuccessful
becauselandvaluesintheareahaveincreasedandevenwitheasementsthelandowneris

responsiblefortaxesParticipationinthisprogramcouldbeincreasedbysupplementing

theeasementpayments TheDistrictcurrentlyhasmilesofprivateditcheswhere

additionalbufferwidthwouldbebeneficial Areasinagriculturewouldhavehigher

priorityforeasementacquisitionthanareasalreadyinpermanentvegetation Obtaining

riparianeasementbysupportingRIMhasgoodtechnicalfeasibility

EstimatedCosts Costsarenotestimatedforenforcingditchsetbackduetothelow

technicalfeasibilityCostsforobtainingriparianeasementsincludetheRIMeasement

costof1000acreplusanadditional2000acretobringtheeasementpricecloserto

propertyvaluesAdditionalcostsmaybenecessaryforestablishingvegetationgradingto

preventchannelizedflowthroughtheriparianareaandforperiodicweednuisanceweed
control Thesecostsareapprocimately1000acreforvegetationand1000acfor

grubbingandgradingTheseactivitieswillnotbenecessaryformostareasTodevelopa

costseedingandgradingwasassumednecessaryon30oftheeasementareaThisgives

atotalcostperacreof3600Witha50footeasementoneithersideofachanneloneacre

willbesufficienttoobtaina528footlongriparianzone
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STRUCTURALCONTROLS

NewStormWaterBasins

TheCityofPriorLakewascontactedregardingthepotentialforconstructingstormwater

qualitybasinsThelocationsofthesebasinsareshownonMap2alongwithotherbasin
improvementprojectsidentifiedduringfieldreconnaissanceforthediagnosticstudy
ThreeofthesebasinswereselectedforevaluationbecausetheydraintoUpperPriorLake

aswellastheexistinginterestforconstructingbasinsintheselocationsTheremaining

twobasinswereselectedbecausetheyarecurrentlywetJdrybasinsandcouldeasilybe

convertedtowetpondsIngeneraltheopportunitiesforwetbasinsonoutfallstoUpper
PriorLakeislimitedbecauseofurbandevelopment

WaterQualityBasin1

Waterqualitybasin1islocatedsouthofUpperPriorLakeMap2TheCityofPriorLake
wouldliketorebuildtheoutletofthisbasintoprovideadditionalrunoffstorageandwater

qualitybenefitsThesebenefitswouldberealizedbyconvertingthebasintoanextended
detentionbasinwithanadditionaltwofeetofstorage Engineeringplansand

specificationsandconstructionbidshavealreadybeencompletedHowevertheproject
wascanceledwhenconstructionbidscameinat25timestheengineerscostestimate

Sinceengineeringandcostshavealreadybeencompletedthisprojectmaystillofferacost

effectivewaterqualityalternative

WaterQualityBenefitsWaterqualitybenefitswereestimatedusingtheWERMmodel
WERMisamodificationofthePONDNETmodelbyWalkerTotalphosphorusremoval

effectivenessofthepondbasinwasmodeledforexistingconditionsandforimproved

conditionswith2feetofadditionalponddepthTheresultingnetincreaseinTPremoval

is28lbsyearAsecondarybenefitofthisalternativeisfloodstorage

TechnicalFeasibilityThetechnicalfeasibilityofmodifyingthisbasinisgoodThe

engineeringplansspecicationandbidshavealreadybeencompleted
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EstimatedCostBidshavealreadybeenreceivedfortheprojectThelowbidwasabout

85000AportionofthisamountwasfordesigningthebermtosupportaroadAssuming
thatcostoftheprojectwouldbebombyothersthegrantportionoftheprojectcostwouldbe

60000

WaterQualityBasin2

Thisbasinislocatedjustwestofbasin1Map2anddrainstothesamechannelultimately

dischargingtoUpperPriorLake TheCityofPriorLakehasbeeninvestigating

conversionofthisbasinforextendeddetentionbymodifyingtheoutletandaddingan

additional12feetofpondingdepth

WaterQualityBenefitsWaterqualitybenefitswereestimatedusingtheWERMmodel
WERMisamodificationofthePONDNETmodelbyWalkerTotalphosphorusremoval

effectivenessofthepondbasinwasmodeledforexistingconditionsandfortheimproved

conditionswith12feetofadditionalponddepth TheresultingnetincreaseinTP

removalis3lbsyearAsecondarybenefitofthisalternativeisfloodstorage

TechnicalFeasibility Thetechnicalfeasibilityofconvertingthisbasinisgood

Constructionrequirementswouldbesimplerthanforbasin1Constructionofbasin2

wouldconsistofalowbermandoutletpipeEngineeringhasnotbeencompleted

EstimatedCostCostsincludeprojectadministrationengineeringandconstruction

ProjectcostsaregiveninTable47Thetotalprojectcostis6660Thiscostassumesthat

theCityofPriorLakewillacquireeasementsthroughsubdivisiondevelopment

regulations

WaterQualityBasin3

Thisbasinislocatedsouthofbasin1alongthemainoutflowchannelfromCrystalLake

Thisisanewbasinandislocatedinadepressionalareawhereanaverageponddepthof4

feetispossibleDrainagefromthebasinflowsnorthtoUpperPriorLake

WaterQualityBenefitsTheTPloadreductionswereestimatedusingtheWERMmodel

andanaveragebasindepthof4feetTheestimatedloadingreductionis16lbsTPyear

ThesmallbenefitisduetothelargewatershedsizeandtothepresenceoftheCrystaURice
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LakecompleximmediatelyupstreamTheselakesprovidesignificantsedimentationof
pollutantspriortodischargingtotheproposedlocationforbasin3

TABLE47

ESTIMATEDCOSTSFORIIVIPftOVEMENTSTOWATEB
QUALITYBASIN2

Task1ContractAdministration5Construction 270

Task2EngineeringandConstructionSupervision
20Construction

Task3Construction
Mobilization

Pipe
Fill 1

RipRap 2
ErosionControl

Total

Asecondandprobablymoreimportantbenefitforthisbasinisrunoffstorageforreducing
downstreamflooding

TechnicalFeasibilityThetechnicalfeasibilityofthisalternativeisgoodThesiteis

locatedataroadintersectionandoutflowfromtheareaiscontrolledbyapipeunderthe

roadNecessarymodificationsincludechangingtheoutlettoariserpipe

EstimatedCostEffortstocreateabasinatthislocationincludecontractadministrationby

theCitypurchaseofeasementsengineeringandmodificationoftheoutletTable48isa
detailedcostestimateThetotalcostforthebasinisestimatedas17040

WaterQualityBasin4

Waterqualitybasin4iscunentlyawebdrybasinThebasinislocatedattheendofBeach
StreetonthenorthsideofLowerPriorLakeMap2Thebasincouldeasilybeconvertedto

awetpondbyexcavatingapondingareabelowthecurrentoutletpipeinvert
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TABLE48

ESTIMATEDCO3TSFORIlVIPROVEMENT3TOWATER
QUALITYBASIN3

Task1ContractAdministration10Construction
Easements5acreat2000 10000

Task2EngineeringandConstructionSupervision
15Construction

Task3Construction
Mobilization

Pipe
Earthwork 2

RipRap
ErosionControl

Total 17040

WaterQualityBenefitsWaterqualitybenefitswereestimatedusingtheWERMmodel
Thebasinisapproximately025acresinsize Awetpondaveragedepthof15feet

followingimprovementswasassumedThepredictedTPremovalbytheimprovedwet
pondislOlbsTPyearTotalphosphorusremovalefficiencyoftheimprovedpondis20

TechnicalFeasibilityThetechnicalfeasibilityofthepondimprovementisgoodThe

onlynecessaryconstructionactivityisexcavation

EstimatedCostCostsincludedintheprojectarecityadministrationandconstruction

Constructionconsistsofexcavating650cubicyardsofmaterialat6cymobilizationat

1000andrevegetationat750foratotalconstructioncostof5650Administrationat
10constructioncostbythecityresultsinaninkindserviceof560andatotalprojectcost

of6210

WaterQualityBasin5

Waterqualitybasin5consistsofimprovingthewetdrypondatSandPointeParkThis
basindrainssouthtoLowerPriorLakeThebasincouldeasilybeconvertedtoawetpond

byexcavatinganareabelowtheexistingoutletpipe
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WaterQualityBenefit WaterqualitybenefitswereestimatedusingtheWERMmodel

Thebasinisappromately05acresinsizeAwetpondaveragedepthof15feetfollowing

improvementswasassumedThepredictedTPremovalbytheimprovedwetpondis134
IbsTPyearTotalphosphorusremovalefficiencyoftheimprovedpondis33

TechnicalFeasibility Thetechnicalfeasibilityofconvertingthebasinfroma

constructionstandpointisgoodHowevertherearesafetyissuesThepondiscunently

locatedinahighuseareaoftheparkSidesofthebasinaresteepAnyefforttoconvertthis

basinforstandingwatershouldincludefencing

EstimatedCosCostsincludedintheprojectarecityadministrationandconatruction

Table49presentstheprojectcostsTotalcostfortheprojectis10340

TABLE49

ESTIMATEDCOSTSFORIlVIPftOVEMENTSTOWATER

QUALITYBASINb

Task1ContractAdministration10Construction 940

Task2Construction
Mobilization 1
Excavation 800cyat6cy 2400
ErosionControl

ftevegetation 1
Fence 4

Total 10340

WetlandRestoration

Wetlandrestorationisapopularalternativeforenvironmentalenhancementandwater

qualityimprovements Infactnumerousfundingmechanismshavebeendevelopedto

promotewetlandrestorationTheStateofMinnesotahastheReinvestinMinnesotaRIM

PermanentWetlandsReplacementProgramtheUSFishandWildlifeServicealsohas

aprogramandtheSoilConservationServiceSCShasanewprogramwhichstartedin

1992Theseprogramsgenerallypayforallorpartofspecificconstructioncostsaswellas

purchasingeasementsforspecificpropertyrightsTheRIMprogrampurchasesthemost

propertyrights Howevertheeasementsarepermanentandthelandownerisstill
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responsibleforpropertytaxesThustheseprogramsareattimesdifficulttoselltothe

propertyownerThismaybeparticularlytrueinthesuburbanareaoftheprojectlakes

Participationintheseprogramscouldbeimprovedwithadditionalmonetarysupportbythe

DistrictandtheGrantprogram ForexamplebeforetheUSFishandWildlifecan

participatethelandownersmustalreadybewillingtoparticipateTheDistrictthroughthe

grantprogramcouldinitiatetheseearlyphasesofobtaininglandownersupport In

additiontheDistrictcouldimproveparticipationthrougheducationandsupplemental

paymentsforeasements

AnadditionalmeansofpromotingwetlandrestorationisthroughtheMinnesota

DepartmentofTransportationMDOTTheMinnesotaDepartmentofTransportationis

requiredtoreplaceormitigatewetlandstheyhaveimpactedthroughconstruction

activitiesThereforetheyarealwayslookingforwetlandrestorationprojectsandmaybe

willingtofundalargepartoftheconstructioncosts

ThefollowingsectiondiscussestheopportunitiesforwetlandrestorationThediscussion

focusesonrestorationefFortsintheSpringLakewatershed Thediagnosticstudy

identifiedanumberofpotentialprojectsPriortocalculatingnumericalTPreduction

benefitstheseprojectsarescreenedaccordingtothefollowingcriteria

ProximitytoSpringLake LocationsclosertoSpringLakewereprefened

becauseofgreaterhydrologicandwaterqualitybenefits

ContributingwatershedareaWetlandrestorationareasthatreceiverunoff

fromacontributingwatershedarepreferredtothosethatonlyconsistof

convertingagriculturallandbacktowetland

SubwatershedWetlandrestorationareaslocatedinsubwatershedsthatdonot

havemuchexistingpondingsuchastheSpringLakeCentralsubwatershedare

preferredtorestorationsintheBuckLakeorCountyDitch13subwatersheds

wereexistingwetlandsbasinsalreadyprovidesomesedimentationof

pollutants
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NumberofpropertyownersTosimplifyobtainingeasementslocationswith

fewpropertyownersarepreferredWhilerestorationofpreviouswaterlevels

inBuckLakeSuttonLakeandareasalongCountyDitch13willrestorea

greaternumberofacresandtheselocationsalongdrainagewayswilltreata

largercontributingwatershedtheyarenotprioritizedforrestorationunder

thisprogrambecauseofthenumberofpropertyownersObtainingeasements

alongditcheswithmultiplepropertyownerscanbedifficultandpolitically

contentious InadditionDitchLawmaymakerestorationalongCountyDitch

13difficultBecauseofthepotentialfordisruptingtheentirelakerestoration

projectpoliticallycontentiousprojectswereinitiallyavoided

Basedontheabovescreeningcriteriafiverestorationprojectswereprioritizedforcloser

evaluation Numerousadditionalrestorationprojectsarepotentiallyavailableand

shouldbepursuedTheabilitytoobtaineasementswasnotinvestigatedsincenegotiation

ofeasementsisbeyondthescopeofthePhaseIreportThelocationsofthe5priorityprojects

areshownonMap2WetlandrestorationoptionAwillbeinundatedbyoptionBThusif

optionBispursuedoptionAisnotnecessary

WaterQualityBenefits TheamountofTPremovalwillbedependentonthesizeand

locationofeachrestoredwetlandForestimatingprojectbenefitstheWERMmodelwas

utilizedforeachwetlandrestorationalternativeindividuallyAonefootpondingdepth

wasassumedtorepresentrestorationtohistoricalwaterlevels

ThepredictedbenefitsoftherestorablewetlandsalongthetwocreeksaregiveninTable4

10PhosphorusremovalbenefitswerepredictedusingtheWERMmodelwhichusesan

empiricalrelationshipforsedimentation Wetlandfunctionsarecomplexinvolving

biologicalinteractionsaswellassedimentation Howevertherestorationofmore

constantwaterlevelsinthesewetlandswillhavetwowaterqualitybenefitsFirstre

establishmentofpastwaterlevelswillpromotegreatersedimentationandlimittheegport

orerosionofmaterialswhichhavepreviouslyaccumulatedinthewetlandsSecondlya

morestablewaterlevelwilllimittheexposureofwetlandsoilstooxidationandsubsequent

flushingofdissolvedphosphorusWalker1992
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TechnicalFeasibilityOnceconsentisreceivedfromeffectedlandownersthetechnical

feasibilityofawetlandrestorationisgoodAbermwithacontrolledoutletsuchasaweir

isnecessarytocreatetheimpoundmentAcomprehensiveengineeringstudyisnecessary

todeterminewetlandimpactsandeffectsofflooding

EstimatedCostsCostsinvolvedwiththewetlandrestorationarelargelyforobtaining

easementsandpermitshydrologicanalysesengineeringandconstruction The

existingeasementpaymentforRIMPermanentWetlands8eplacementProgramis

approximately1000ac ParticipationinRIMcouldbeincreasedbysubsidizingthe

paymentforRIMeasementsanadditional2000peracreThisapproachwouldsave

duplicationofeffortandpoolresourcesforobtainingeasements

TABLE410

TOTALPHOSPHOROUSLOADINGREDUCTION
BENEFITSFORWEIZANDRESTORATIONOPTIONS

Restoration SurfaceArea TPReduction Easement Total

Optron Acres pbsyear Coet Coet

OptionA 45 120 13500 38300
OptionB 22 210 66000 90800
OptionC 25 45 7500 8500
OptionD 05 2 1500 2500
OptionE 40 50 12000 13000

SubsidizingRIMpaymentswouldcreateatotaleasementcostof3000acreTable410

givestheeasementcostsforeachindividualrestorationprojectassumingacostof

3000acreConstructioncostsifcompletedthroughRIMwillbeapproximately1000for

optionsCDandE OptionsAandBwillrequiremoreindepthengineeringand

constructionbecauseofthecontributingwatershedFortheserestorationsengineeringis

estimatedas4800andconstructionas20000

ChemicalAdditionSystem

AnotheralternativetoreducephosphoruslevelsinSpringLakeistofacilitateprecipitation

ofphosphoruswiththeuseofvariouschemicalprecipitantsAmechanicalfeedsystem

metersadoseofprecipitantintothestreamTheprecipitantcausesflocculationwhich
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precipitatesphosphorusandsolidstothesedimentsVariouschemicalscanbeusedinthe
systemincludingironlimeandalumwitheachhavingadvantagesanddisadvantages

Ironisrelativelyinexpensiveremovesphosphoruseffectivelyandhasanadditional

benefitofaddingirontothebasinssedimentsThissedimentaryironresidualhasbeen

showntoreducethereleaseofphosphorusfromsedimentsduringperiodsoflowdissolved

oxygenLimeisalsoinexpensiveandcreatesahealthycarbonateresidualinthebasin
butislesseffectivethanironasaprecipitantAlumisratherexpensivebutisthemost

effectiveinremovingphosphorusinsolidsfromthewatercolumnAlumhoweverhasthe

additionaldisadvantageofdecreasingthepHofthesystemandincreasingthealuminum
concentrationinthebasinsedimentsTheseconditionscanbeharmfultoaquaticlife

CunentlyStPaulWaterUtilityusesironadditionatvariouspointsinitschainoflakes

treatmentsystemThisprogramhasbeensuccessfulincosteffectivelyreducinginlake

phosphorusconcentrationswithoutadverselyaffectingtheaquatichabitatofthetreatment
lakesWalker1992observedanaverageorthophosphorusreductionof68withaferric

chlorideadditionsystemonLambertCreekForthesereasonsironistherecommended
chemicalforuseinthisalternative Withanironadditionsystemconstructedatthe

DistrictssedimentationbasinonCountyDitch13landwouldnothavetobepurchasedand

precipitationfromthechemicaladditionsystemcouldoccurinSpringLake

WaterQualityBenefits Theprimarybenefitoftheincorporationofachemical

precipitationsystemistoincreasetherateofprecipitationofsolublephosphorusStandard
detentionbasinstypicallyhavelittleeffectatremovingsolublephosphorus StPaul

WaterUtilityhasbeenaddingirontoitstreatmentchainoflakesforanumberofyears

Monitoringoftheirsystemhasshowndecreasesof4381oftheinfluentSRPalthough
resultsfromjartestshaveshownSOreductionTheaveragefieldmonitoredloading

reductionwas68Walker1992 Sixtyeight removalofSRPfromtheinflowof

CountyDitch13is8901bsyear

Ferricchlorideadditionalsohastheaddedbenefitofincreasingironinthelake

sedimentswhichmightlimitsedimentphosphorusrelease Walker1992foundthat

maintainingDOconcentrationsabove1mg1andFePtotalirontotalphosphorusratios

above3weresufficienttocontrolphosphoruscyclinginVadnaisLakeTheratioinSpring

Lakeiscurrentlyunknownhoweverlakemonitoringin1993includesiron Ferric

chlorideadditionsabovePleasantLakereducedseasonalpeaksinphosphoruscycling
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andyearlymaximumconcentrationsfrom190220Ng1to100140g1Noaerationwas

utilizedonPleasantLakeeventhoughthelakeegperiencesseasonalDOdepletionThus

ferricchlorideadditionappearssuccessfulwithoutaeration Aerationmaymakethe

chemicaladditionofferricchloridemoreefficientinSpringLake

TechnicalFeasibilityThetechnicalfeasibilityofconstructinganironadditionsystem

isgoodAvailabletechnologywillenabletheirontobepreciselymeteredintothesystem

dependentonstreamflowvolumeInadditionthesystemcanbeconstructedatthesiteof

theDistrictssedimentationbasinonCountyDitch13therebyavoidingtheneedforland

acquisition

EstimatedCostsTheprimarycostsassociatedwiththeferricchloridefeedsystemisthe

programmingfordosingconstructionofthefeedequipmentcontainmentstructure

electricalcontrolsandtheelectricalhookup Thecostoftheelectricalhookupis

dependentonthefinalsiteofthefeedequipmentForthisestimate1500feetofelectrical

linewasused

Annualcostsincludeelectricitymaintenanceandtheferricchloride Maintenance

costsarefairlyhighwiththistypeofsystembecauseoftheconosivenessofferricchloride

Totaloperationsandmaintenancecostsareestimatedas7400year

EstimatedconstructioncostsaredetailedinTable411

LakeAeration

MonitoreddataindicatesthatSpringUpperPriorandLowerPriorLakesexperienced

depressedDOduringthesummerandwintermonths Thisconditioncanallowthe

releaseofphosphorusfromthesedimentInSpringLakethisphosphorusisperiodically

mixedwiththesurfacewatersandcontributestointernalloadingandnuisancealgal

bloomsInfactOsgood1983estimatesthatinternalloadinginSpringLakecontributes

33oftheTPbudget DuringthelatespringDOconcentrationsinUpperPriorLake

droppedtolevelswhichthreatenthefisheriesofthelakeBothlakesmaybenefitfrom

aerationAerationinSpringLakewouldbebeneficialforcontrollinginternalloading

whileserationinUpperPriorLakemayimprovefisheriesHoweverreviewofhistorical

informationfoundnorecordoffishkillsinUpperPriorLake
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ESTIMATEDCOST3FOftFERftICCHLORIDEFEEDSY5TEM

Task1PermitsDesignandProgramming
Iabor

Engineer 80hrsat70 5600
EnvironmentalScientist 20hrsat67 1340

gnppurt 16hrsat45 720

350

Task2ConstcuctionandMaterials
Mobilization

15000GallonTank 1at4000 4000

Pump 2at1200each 2400
BackPressureValve 2at600each 1200

PVCPlumbing
ContainmentStructure 4
Installation 80at50hr 4000
ElectricalControls 4

ElectricalHoukUp 1500Rat3Ift270 4770
FloodProtection 2000

Total

AnnualOperationssadMaintenance
FenicChoride 44
Electricity 1
Maintenanc 2000

TotalPerYear 7

Possibleaerationmethodsiehypolimneticaerationandapumpandbaflesystem

Cascade Hypolimnionaeatianmostcommonlyemploysanairliftdevicetomixcold

hypolimneticwaterwithairteairisseparatedfromthewaterandreleasedthrougha
hosetothelakesurfaceancltwaterisaeratedbycontactwiththeairandreturnedtothe

hypolimnionThereisnointtiontodestratifythelakeEPA1988

AsecondcommonmethodoftionawellastheoneprefenedbytheMDNRisapump

andbafflesystemWaterisgumpedfromthelakeandisdischargedatthetopofashore

basedcascadewhichactstoeerstethewaterThewateristhenreturnedtothelakeatthe

shorelineorpipedtoamoredantdeepwaterdischargepoint
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AnotherpotentialsystemforaerationindiffuseaerationofthehypolimnionThismethod

consistsofplacingdiffuserpipesalongthebottomofthelakeandpumpingairintothepipes

whichthendiffusesintothesurroundingwater Thesesystemshaverelativelyhigh

capitalandenergycostsHoweverthesesystemsprovideabetterdistributionofaeration

andarepracticalinlakessuchasSpringLakewherelargeareasofthehypolimnionneed
aerationTocontrolinternalloadingapproximately340acresofthelakebottomshouldbe

aeratedThisestimatewasobtainedusingthesummeranoczonesmonitoredbyOsgood

1983ThissystemisalsomoreappropriateinshallowlakesHoweverthesystemwill

destratifythelakeDestratificationwillbebeneficialforSpringLakeSpringLakeis
hasweakstratificationandisintermicticwhichcontributestointernalloading

WaterQualityBenefitsMaintainingadequateDOlevelsinthehypolimnionofthelakes

willreducephosphorusreleasefromthesediments Walker1992foundthat

maintainingDOconcentrationsabove1mg1andFeJTPratiosabove3weresufficientto

controlphosphoruscycling Aerationcouldbecombinedwithironadditiononinflow

streamstocontrolphosphorussedimentreleaseInternalTPloadingisestimatedas2860

lbsyearEighty controlofinternalloadingwillresultinaloadingdecreaseof2290

IbsTPyearIncreasedDOconcentrationswillalsoimprovetheaquaticenvironmentfor

fishhabitat

TechnicalFeasibilityNumerousaerationsystemdesignshavebeenusedinMinnesota

lakesThetechnicalfeasibilityofconstructinganaerationsystemforSpringLakeis

good ThebestsystemtocontrolintemalloadinginSpringLakeisadiffuseaerator

MuchoftheequipmentforconstructingadiffuseaeratorismanufacturedlocallySomeof

thedesignparametersofimportanceincludeeaseofmaintenanceandconsiderationof

bottomsedimentsDisturbingbottomsedimentwillincreasewaterturbidityThediffuse

aerationsystemwillbeconstructedsuchthatthediffuserpipeswillbesuspended18inches

abovethesedimentstherebypreventingsedimentturbulenceMaintenancecanbemade

easierbyinstallingthediffuserpipewithfloatationtubesWhenmaintenanceisneeded

thecompressorscanbeusedtoinflatethefloatationtubesandbringthepipetothesurface

HousingforthecompressorscanbeconstructedonthepropertyfortheSpringLake

RegionalParktherebyavoidingtheneedtopurchaseeasements

ThetechnicalfeasibilityofconstructinganaeratorforfisherybenefitonUpperPriorLake

isfairSincethepurposeofanaeratoronUpperPriorLakeistopreventwinterfillkill

onlyasmallaeratorcapableofprovidingarefugeareaforfishisnecessaryPotential
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problemswithaeratorsonUpperPriorLakeincludesafetyduetoopeniceandobtaining
landMostoftheshorelinesurroundingUpperPriorLakeisdeveloped

EstimatedCostsAspecialtyengineerinthemanufacturingandconstructionofdiffuse

aeratorswascontactedtodevelopacostestimatefortheconstructionoftheaerationsystem

onSpringLakeTheestimatetoaerate340acresis152000Thiscostcoversengineering
constructionsupervisionandconstructionEquipmentincludes340hpcompressorsand

thediffuserpipe Additionalcostsincludecontractadministrationpermittingand

constructionofhousingandinstallationofpowerline Contractadministrationbythe

Districtwillrequire120hoursat20hourplus20formaterialforatotalinkindservice

of2880Permittingwillrequire80hoursbyaprofessionalscientistat4hourforacash
costof5920Housingisestimatedtocost4000andpowerline1500Thusthetotal
estimatedconstructioncostoftheprojectis166300 Longtermoperationand

maintenancewilldependontheamountoftimethesystemisinoperationEnergycosts

areestimatedas5000monthBasedonthemonitoringdataaerationwillbenecessary

for4to5monthseachsummerThusoperationwillcost20000to25000peryearLand

purchaseforsitingaerationsystemswillnotbenecessarysincetheequipmentcanbe
locatedonparkproperty

AsmallaeratoronUpperPriorLakecanbeconstructedfor25000to35000Energycosts

forthesmallaeratorwouldcostapproximately1000year
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SZJNIIIARYOFREMEDIALALTERNATNES

AsummaryoftheremedialalternativesislistedinTable412Toaidinselectingproject

elementsforthefinalplanthecostperpoundTPremovedwascalculatedforeach
alternative Thesecostswerecalculatedassuminga10yeardesignlifewithannual

operationalcostsincluded Alternativeswerealsorankedforhydrologicbenefitsand

SRPreductionbenefits Runoffreductionandfloodstorageisasecondarygoalofthe

project Basedonthisanalysisthemostcosteffectiveandbeneficialalternativesfor

controllingexternalloadingareconservationtillagewetlandrestorationyardwaste

educationandtheferricchloridechemicaladditionsystem Agriculturalfertilizer

managementaquascapingandimprovementstowaterqualitybasinoption4alsoprovide

costeffectivephosphorusremoval

Sedimentsealingismorecosteffectivethanaerationforcontrollinginternalloadingin

SpringLakeHoweveraerationhasabettertechnicalfeasibilityBasedonthisanalysis

themostcosteffectiveandbeneficialalternativesaretheconservationtillagewetland

restorationferricchlorideadditionandeithersedimentsealingoraerationofSpring

Laketocontrolinternalloading
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TABLE412

CAMPARISONOFREMEDIALALTERNATIVES

ProjectElement PhosphorousReduction Hydrologic SRP Technical Cost CostEffecdveness

lbsyr Benefit Benefit Feasbility LbsTPReduction

PondStandards WaterQuaityProtecdon Yes Fair Good 0 NA

UrbanFertilizer BenefitsNotQuanitified No Good Good 9360 NA

Fducadon

AgriculturalFertilizer BenefitsNotQuantified No Good Good 16880 NA

Educadon

FertilizerManagement
Incentives 0191bsacre No Good Good 10acre 53

Bander 285 No Good Fair 29800 19

4800yr

YardWasteEducation 110 No Fair Fair 8210 8

SepticSystem BenefitsNotQuantified No Good 3ood 3360 NA

Educadon

StormwaterBasin WaterQualityProtection NA NA Good 17898 NA

Inventory

ConservationTillage 209 Yes Fair Good 28000 13

Equipment

StreetCleaning BenefitsNotQuantified No Poor Fair NA NA

ChemicalAlgae NoNutrientReductionBenefit No Poor Poor 126000 NA

Control

SedimentSealing 21452430 No Good Fair 157520 67

AquaScaping 25 No Fair Good 1000 59

StreamBufferStrips 034046acre Yes Fair Good 3600 7801060



TABLE412

CAMPARISONOFREMEDIALALTERNATIVES

ProjectElement PhosphorousReduction Hydrologic SRP Technical Cost CostEffecdveness

lbsyr Benefit Benefit Feasbility SLbsTPReducdon

WaterQualityBasins
Option1 28 Yes Fair Good 60000 214

Opdon2 3 Yes Fair Good 6660 222

Option3 16 Yes Fair Good 17040 106

Option4 10 No Fair Good 6210 62

OpUOn5 13 No Fair Good 10340 80

WetlandRestoradon

OpdonA 120 Yes Fair Good 38300 32

OptionB 200 Yes Fair Good 90800 45

OptionC 45 Yes Fair Good 8500 19

OptionD 12 Yes Fair Good 2500 21

OptionE 51 Yes Fair Good 13000 25

ChemicalAddidon 890 No Good Good 36380 12

System 7Yr

SpringLakeAeration 2290 No Good Good 166300 18

25000yr

UpperPriorLake NoNutrientReductionBenet No No No 35000 NA

Aeration PreventsFishKills

Costover10years



sECoNs

RECONIIVIENDEDIlVIPLEMENTATIONPIAN

INTRODUCTION

ThefollowingsectiondescribestherecommendedWaterQualityManagementPlanThe

planisbasedonthefutureconsiderationsconstraintsandalternativesevaluatedin
Section4Inadditionseveralselectionprincipleswereutilizedindeterminingthebest

altemativesTable51

TABLE51

SELECTIONPRINCIPLES

Altemativemustbecosteffective

Alternativemusthaveapublicparticipationorgoodwaterquality
benet

Altemativemusthaveahighleveloftechnicalfeasibility
Wherepossiblealternativesshouldbeimplementedthroughthe509
planprocess
Altemativeswhichalsohaveahydrologicbenefitareprefened

Therecommendedplanisorganizedbyfirstprovidingadetaileddescriptionoftheplan

elementsestimatingoverallprojecteffectivenessandthenprovidingtheprojectschedule

andbudgetThisplanwasdevelopedtomeettargetTPreductiongoalsof34801bsyearto

SpringLake MeetingthisgoalwillalsosubstantiallyreduceTPloadstoUpperand

LowerPriorLakes AftermeetingthegoalforSpringLakeanadditional2401bsTPyear

reductionisnecessarytomeetthegoalsforUpperPriorLake

Existingwaterqualityprotectionprogramsinthewatershedhaveanimpactonthe

selectionofelementsfortheimplementationplanTheDistrictandlocalmunicipalities

havealreadyimplementedmanyprotectioneffortsandsourcecontrolsTheseprograms

arediscussedindetailinSection2oftheFeasibilityStudyandinclude

ShorelineOrdinances

ConstructionErosionControl
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Minimumlotsizesof10acreswheresewerwillnotbeprovided

Waterqualityandquantitycontrolsfornewdevelopment

AdministrationoftheWetlandsConservationAct

DevelopmentofaCityWideWaterQualityManagementfortheCityofPrior
Lake

AgriculturalBMPsthroughthe5CSASCSandlocalSWCDs

Newsystemfortrackingsepticsystemcompliance

InadditiontheDistrictrecentlyrepairedthesedimentbasinlocatedonCountyDitch13
EvaluationofthisbasinusingtheWERMmodelshowedthatthebasinhasaTPremoval

effectivenessof350lbsyear

TheImplementationPlanwasdevelopedtobuildontheseexistingeffortsandtoavoid
duplicationofeffort Inadditionsincethewatershedischangingfromagricultureto

urbanusestheplanfocusesonprotectioneffortsforurbandevelopmentWaterquality

protectioneffortsinclude509planamendmentseducationprogramsandaninventoryof
existingbasins

Themostcosteffectiveremedialalternativeswereconservationtillagewetland

restorationferricchlorideadditionandsedimentsealinginCentervilleLakeHowever

aerationofSpringLakehasahighertechnicalfeasibility Additionalwatershed

treatmentalternativeswhichhavehightechnicalfeasibilityincludefertilizer

managementaquascapingandimprovementstowaterqualitybasins1and4

PLANELEMENTS

TheImplementationPlanisdividedintotenprojectelementsTheseare

PublicInformationEducationProgram
FertilizerManagement
YardWasteManagement
SepticSystemMaintenance

509PlanAmendments

Revisionstothewetponddesignstandards
EnsuringMaintenanceof5tormwaterFacilities
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FertilizerManagementIncentiveProgram

ConservationTillageEquipment

AquascaPB

WaterQualityBasinImprovements

WetlandRestoration

FerricChlorideChemicalFeedSystem

AerationofSpringLake

LakeWideAquaticMacrophyteManagementPlans

ImprovementstoNIDNRSpawningArea

ContinuedMonitoring

Publiceducationwasselectedasanelementtokeepthepublicinformedandtoteachthe

publiccommonmethodsforreducingnonpointsourcepollution Additionallypublic

educationiscriticalforpromotingpublicparticipationintheotherplanelements

Fertilizermanagementandconservationtillagewereselectedsincethesepracticeshave
thepotentialforreducingnutrientsatthesource Inadditionbothpracticesarecost

effectivehavethepotentialtosavefarmersmoneyandmaybecontinuedasapractice
aftertheprojectiscomplete

The509Planamendmentswereincorporatedforadditionalwatershedprotectionsince

urbangrowthiseacpectedtoincreaseinthewatershed

Aquascapingwasselectedbecauseofthelargenumberofresidentiallawnswhichare
mowedtothewatersedgesurroundingUpperandLowerPriorLakes Theelement

providesaquatichabitatbenefitsandeducationaswellasphosphorousreductionbenefits

Improvementstowaterqualitybasins1and4wereselectedbecausetheydraintoUpperand
LowerPriorLakesrespectivelyYardwastemanagementandimprovementstobasin1

weretheonlyprojectsidentifiedwhichdirectlyprovidedsubstantialbenefitstoUpperPrior
Lake
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Wetlandrestorationeffortsareincludedtocontrolthephosphorusloadsfromthepriority

agriculturalsubwatershedsTheseeffortsareegpectedtocontrolprimarilyparticulate
phosphorusandsedimentftestoredwetlandswillalsoprovidefloodstorageand wildlife

habitatbenefits

OneofthefindingsofthestudywasthattheconcentrationsofsolublephosphorusinSpring

LakewashighThereforetheferricchloridechemicalfeedsystemwasaddedtotheplan

Thehighsolublephosphorusconcentrationsmadethefeasibilityofthefeedsystemgood
Additionallythewetlandrestorationalternativesprimarilycontrolparticulate

phosphorus

AerationinSpringLakewasaddedbecauseitismoretechnicallyfeasiblethansediment
sealing Aerationisalsoacosteffectivemeansofcontrollinginternalloadingof

nutrientsespeciallyphosphorusInCentervilleLake33ofthephosphorusloadingis
frominternalsourcesWalker1992foundthatthecombinationofferricchlorideand

aerationwasefFectiveforcontrollinginternalphosphoruscycling Howeveraeration

maynotbenecessarywithferricchlorideadditionAnevaluationwillbemadeinproject
yearthreeconcerningimplementationofaeration Sedimentjartestswillalsobe

completedinyearthreetobetterdefinethefeasibilityofsedimentsealing Sediment

sealingismuchmorecosteffectivethanaerationandthereforewarrantsadditional

considerationinprojectyearthree Howeverexistingconditionsindicateaerationhas

morelongtermbenefits Thustheinitialplanwasdevelopedwithaerationasan

element

Thedevelopoflakewideaquaticmacrophytemanagementplanswereaddedtotheoverall

implementationplanbecauseofthecurrentproblemswithEurasianwatermilfoilThe
DistrictandMDNRarecurrentlytreatingthelakestokilltheweedHowevertreatment

disruptsthelakeecosystemandamanagementplanisnecessaryfordevelopingalong
termsolutionandforrevegetatingthelakesfollowingtreatmentftevegetatingthelakes

orpromotingthegrowthofspeciessuchassagopondweedandcoontailwhichcancompete
withEurasianwatermilfoilwillimprovethebiologicaldiversityofthelakeandmay

preventreinfestationofEurasianwatermilfoil

OneofthegoalsoftheprojectistoimprovefisheriesIn1972and1982MDNRrankedthe

NorthernPikespawningconditionsinLowerPriorLakeaspoor MDNRhassince

establishedaspawningareaonthelakeTheareawasusedin1992and1993however
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habitatinthespawningareaispoor Thearearequiressomechangestoimprove

spawningconditionsThusthiselementwasaddedtoimprovefisheriesinLower Prior

Lake

Finallyadditionalmonitoringwasincludedtodeterminetheeffectivenessoftheplan
andprovideameansofmonitoringprogresssothatplancanbeacjusted ifneeded

AerationofUpperPriorLakewasnotincluded WhileUpperPriorLakeexperienced

ogygendepletionduringthemonitoredyeartherehasbeennohistoryoffishkills

Thefollowingprovidesadetaileddescriptionofeachplanelement

PublicInformationEducationProgram

PublicinformationandeducationwillbeanimportantelementofthisprojectEducation

willbeusedtosupportotherprojectelementsandwillbetheprimarymechanismfor
promotingdifferentfertilizermanagementtechniquesyardwastemanagement
techniqueslocalpermitrequirementsandwaysthatthepubliccangetinvolvedThe
maingoaloftheeducationprogramwillbetoinformthelocalpublicthattheyare
primarilyresponsibleforthesuccessofthelakerestorationeffortsthroughthereduction of

nonsourcepollutantloadings

ThepublicinformationprogramwillbeimplementedusingtheMPCAdocument
CommunityInformationOutreachfortheCleanWaterPartnershipJune301989for
guidance Theeducationprogramwillbecomprisedofthreeprogramsfertilizer

managementyardwastemanagementandsepticsystemmaintenanceprogramsplusa
baselineeffortandmiscellaneousactivitiesTheseeffortsaredescribedbelowandwere

previouslyoutlinedinSection4

FertilizerManagementEducationThefertilizermanagementeducationprogramwill
includeelementsforbothurbanandagriculturalfertilizermanagementTheseelements

include

Workshopsforurbanfertilizermanagementtobegivenbyextensioninproject
yearsoneandfour

Urbanfertilizermanagementfactsheets

Agriculturalfertilizermanagementfactsheets
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Agriculturalfertilizermanagementdemonstration

200freesoiltestsforurbanresidentsduringprojectyearsonethroughthree

Annualagriculturalfertilizermanagementworkshopsfollowingcompletion
ofthedemonstrationprojectandbeginninginprojectyearthree

200freesoiltestsforprojectyearsfourthroughsixforfarmerswhoparticipate
inthefertilizerworkshops

Inadditionaspartofthebaselineeducationprogramvolunteerswillbesolicitedtosell
lowornophosphorusfertilizers

YardWasteManagementEducationTheyardwastemanagementeducationeffortwill
targetprimarilyshorelineandurbanresidents Elementsoftheyardwasteeducation

programinclude

Yardwasteandshorelinemanagementworkshopstobegivenbyextensionin
projectyearsoneandfive

Yardwastemanagementfactsheets

Postingofsignageonstormsewergratesbyvolunteersandcoordinatedbythe
CityofPriorLake

Utilizationofstreetsweepingtoeducatehomeownersregardingthedisposalof
debrisinstreets

If20oftheurbanresidentssurroundingUpperPriorLakeparticipantinyardwaste

managementTPloadingtoUpperPriorLakemaybereducedby1101bsyear

SepticSystemMaintenanceEducationThesepticsystemmaintenanceeducation
programwillfocusontheshorelineresidentssunoundingSpringLakeElementsofthe
programinclude

SepticsystemmaintenanceworkshopstobegivenbyScottCountyinproject
yearsoneandthree

Septicsystemmaintenancefactsheets
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BaselineProgramThebaselineeducationprogramwillincludecoordinationeffortsby
theDistrictAdministratorandthefollowingspecialprojects

Annualnewsletters

Pressreleases

Projecttoursforprojectyearsoneandsix

Meetingsandconferences

Projectslideshow

ShorelineManagementWorkshopstobecoordinatedwiththeaquascaping
projectelement

Shorelinemanagementfactsheets

Contests

Severaladditionalelementscoveredunderthebaselineprogramaresolicitingvolunteer

groupstoparticipateintheMinnesotaCleanRiversProgramtrackingtheacreage

creatingdisplaysandsummarizingthepubliceducationmonitoringquestionnaire
ImplementationofacitizenswatchprogramforexoticplantspeciesEurasianwater
milfoilwillalsobecoordinatedwiththebaselineprogramInadditiona100reward
willbeofferedforthefirstindividualwhopositivelyidentifiesandreportsthelocationof

EurasianwatermilfoilinSpringLake

OneprojectnewsletterwillbepublishedeachyearThenewsletterswillcoverprogress

informativedatatipsonreducingphosphorusloadingfromresidentialareasproject
activitiesandinformationonhowtogetinvolvedThesenewsletterswillnotbemailed
duetothelargenumberofresidentsinthewatershedInsteadcopiesofthenewsletters

willbesuppliedtocitiescountiesandotherorganizationsfordistribution

CostsandresponsibilitiesforthecombinedPublicEducationInformationCommittee

ProgramaredetailedinTable52
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TABLE52

COSTESTIMATEANDLEVELOFEFFORT

FOftTHEPUBLICINFORMATIONEDUCATIONPROGRAM

InKind

Element Hours Cost Cash ResponsibleAgency

FertilizerManagement
UrbanWorkshops2 120 2880 ScottCountyExtension
FactSheets 40 960 ScottCountyExtension
Demonstration 100 3040 1600 ScottCountyExtension
SoilTests 90 3600 8400 PISLWD

FarmWorkshops4 240 5760 ScottCountyExtension

YardWasteManagement
Workshops2 120 2880 ScottCountyExtension
FactSheets 20 480 ScottCountyExtension
SignageandSweeping 82 1970 CityofPriorLake

oo CoordinationofVolunteers 120 2880 PLSLWD

SepticSystemMaintenance
Workshops2 120 2880 ScottCounty
FactSheets 20 480 ScottCounty

Baseline

General 240 4800 1200 PIJSLWD

Newsletters6 480 9600 3000 PISLWD

SlideProgram 100 2000 200 PIJSLWD

Displays 40 800 PIJSLWD

PressReleases 60 1200 PISLWD

Tours 40 800 400 PISLWD

MeetingsandConferences 32 640 200 PLSLWD

Schools 60 1200 PUSLWD

Contests 10 200 20 PLSLWD

ShorelineWorkshop1 60 1440 ScottCountyExtension

ShorelineFactSheet 480 ScottCountyExtension

TOTAL 2094 50870 15200



Amendmentstothe509P1an

PerformanceStandardsTheDistrictwetponddevelopmentstandardswillbeimproved

byadoptingstandardsforwaterqualitypondsbyWalker198Thesestandardsare

describedindetailinSection4page43

MaintenanceoftheEzistingDrainageSystemTherearetwoprojectelementsregarding

systemmaintenanceThefirstconcemsthemaintenanceofcurrentlandlockedbasins

Sincetheseareasarelandlockedtheydonotdischargephosphorusthroughsurface

runoffItisalsounlikelythattheseareascontributesignificantphosphorusloadstothe

lakesthroughgroundwaterdischargePhosphorushasatendencytoadsorbtosediments

andisnotverymobileingroundwaterThereforeitisrecommendedthattheDistrict

adoptapolicytopreservetheconditionoflandlockedbasinsunlessitisdemonstratedthat

phosphorusloadingisnotincreasedImplementationofthispolicywillbepossiblethrough

enforcementoftheWetlandsConservationActandthroughthereviewandapprovalof

drainageimprovementprojects

Thesecondelementisclarificationmaintenanceresponsibilitiesforstormwater

treatmentfacilities Asstatedinsection4theresponsibilityformaintenanceinthe

current509PlanisunclearThefirststepisthecompletionofthestormwaterbasin

inventoryandanalysisdiscussedinSection4Theestimated1993costofthisinventoryis

17900

FertilizerManagementIncentiveProgram

Thefertilizernutrientdemonstrationandincentiveprogramwillencourageagricultural

operatorsintheprioritywatershedstoutilizesoiltestsandmanageagriculturalnutrients

thatwill

Achieveprofitablecropproduction

Reducenutrientrunoff

Thefirstyearoftheprogramwillbeutilizedtofindanoperatorforademonstration

projectAnincentivepaymentof20acyearupto40acreswillbeofferedtoencourage

participationinthedemonstrationThedemonstrationwillbeinstalledandmonitored
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duringprojectyearstwoandthreeThesizeoftheplotwillbe40acreswith20acresplanted
withtheoperatorsusualfertilizermanagementmethodsandtheother20acrespera

nutrientmanagementplandevelopedbyScottCountyExtension

Anincentiveprogramwillalsobestartedinyearthreeforsoiltestingandnutrient

managementIncentivepaymentswillbemadeintheamountof10peracreforeachacre
treatedwithanutrientmanagementplanThetargetacreagegoalforyearthreewillbe
200acresThislevelofeffortwillbecontinuedforyearsfourfiveandsixwithatarget

additionof200acresperyearByyearsixatotalof800acrescouldreceiveincentivesThe

followingpolicieswillapplyforparticipationinthedemonstrationandincentive

programs

SoiltestsmustbetakenbeforespringplantingandtheUniversityofMinnesota

SoilTestingLaboratorymustbeutilizedforfertilizerrecommendationrates

Thefarmeragreestouserealisticyieldgoalsagreeduponbythefarmerand

theprojectstaff

Thefarmerisrequiredtobringthesoilanalysistothefertilizerseminarsorto

localextensionorSWCDofficestodevelopanutrientmanagementplan

Thefarmeragreestoreportsoiltestresultsandapplicationratesbyproviding

projectstaffwithcopiesofallsoilanalysisfertilizerbillsandormanure

analysisresultsasdocumentationofcompliancewiththispracticeAllitems
mustbesubmittedbyJune30ofthatyear

Projectstaffwillcertifypracticecompletionbyconductingafieldvisitand
reviewofabovementioneddocumentation

Projectsponsorswillpaythefarmerafterharvestanduponcertificationof

practicecompletion

Allcropsproducedremainthepropertyofthefarmer
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Thefarmeragreestoallowpublicdisclosureofinformationgatheredaspartof

ithispractice

Farmersareeligibleforamagimumparticipationoftwoyears

Themaximumparticipationoftwoyearswasestablishedtoallowparticipationbya

greaternumberoffarmersThisprogramwillallowupto1200acresofparticipation

duringthesixyearprojectduration TheTPreductionbenefitfromfertilizer

managementcalculatedinsection4was019lbsTPyearThusthetotalreductionfor

treatmentof1200acresis2281bsTPyearAt10acincentivepaymentswillcost2000

40006000and8000forprojectyearsthreethroughsixrespectivelyAdministering

theprogramwillrequireapproximately02hoursacyearAt20hourthisamountstoan

inkindserviceof80016002400and3200forprojectyearsthreethroughsix

ConservationYllageEquipment

Notillfarmingwillbepromotedbypurchasinganotilldrillforwatershedfarmersto

useTofacilitateoperationaparttimepersonwillbehiredtopickupanddeliverthe

drillThegoalwillbetoplant1100acyearPlanting1100acyearwillreduceloading

by209IbsTPyearThiseffortwillalsobepromotedthroughtheeducationprogramFor

examplerecordsofcostsandyieldsforseveralparticipatingfarmerswillbekeptto

demonstratethebeforeandafterbenefitsornotillfarming Theseresultswillbe

publishedinnewslettersandpresentedatworkshopsCostsoftheprogramareestimatedat

28000forthedrilland6150yearforoperationsandmaintenanceTooffsetoperations

andmaintenancecostsachargeof6acwillbeassessed

Aquagcaping

Aquascapingwillbepromotedasameansofestablishingresidentialshorelinebuffers

Thispracticewillalsoimproveaquatichabitatandpubliceducation Topromote

aquascaping75costsharegrantsuptoamaximumof1000willbemadeavailableto

shorelineresidentstoestablishnaturallyvegetatedbuffersAtotaloffivegrantswillbe

availableatatotalprojectcostof5000oneforSpringLakeandtwoeachforUpperand

LowerPriorLakesAttemptswillbemadetosolicitoneresidentfromboththenorthand

southsideofUpperandLowerPriorLakeThetotalphosphorousloadingreductionbenefit

fromaquascapingisexpectedtobenegligibleThiseffortislargelyforeducation
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WaterQualityBasin1Improvement

Basin1islocatedsouthofUpperPriorLakeintheCityofPriorLakeThisalternative

consistsofconvertingthebasintoanegtendeddetentionbasinandaddinganadditional2

feetofdetentionstorageEngineeringspecificationandbidshavealreadybeencompleted

fortheprojectTheestimatedphosphorousloadingreductionfromtheimprovementis28

lbsTPyearEstimatedcostoftheprojectis60000

WaterQualityBasin4Improvement

Basin4islocatedattheendofBeachStreetonthenorthsideofLowerPriorLakeThe

basiniscunentlyawetJdrybasinUndercunentconditionsthebasinhasaverylow

phosphorousremovalefficiencyImprovementtothepondincludeexcavationbelowthe

existingoutletpipeinverttoprovidewetstorageandincreasethephosphorousremoval

efficiencyThephosphorousremovalbenetsofthisalternativeis10lbsTPyearThe

estimatedcostoftheprojectis6210

WetlandRestoration

Numerouspotentialwetlandrestorationprojectswereidentifiedinthediagnosticstudy

Fiveoftheseprojectswereevaluatedinsection4ofthefeasibilityaspriorityprojectsMap

2AllareeconomicalprojectsandshouldbepursuedHoweverrestorationofOptionAis

notnecessaryifOptionBwetlandisrestoredOptionBprovidesgreaterTPreduction

benefitsandwillbepursuedasapriorityoverOptionAMonitoringwillbecompletedin

yearthreeandsixfollowingrestorationofeitheroptionCorEwetlandtodeterminewater

qualitybenefitsfromwetlandrestoration Twomonitoringyearsarescheduledto

documentlongtermbenefitsandyeartoyearvariability

Estimatedcostsin1993dollarsfortheseprojectsaregiveninTable53Theanalysis

completedinSection4showedthatthemosteconomicalmeansofpursuingwetland

restorationisbysubsidizingexistingprogramssuchastheRIMPermanentWetlands

ReplacementProgram Acostof2000acreinadditiontothe1000acrealready

availableforRIMeasementswasutilizedtodeveloptheprogramcostsinTable53RIM

paymentsareinkindcontributions
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TABLE63

ESTIMATEDCOSTSFOftPRIORITYWETLAND
RESTORATIONPROJECTS

InRind Cash Total

Projeet

OptionA 4500 9000 38300
OptionB 22000 44000 90800
OptionC 2500 5000 8500
OptionD 500 1000 2500

OptionE 4000 8000 13000

Additionalprojectcostswillbenecessaryforadvertisingandsolicitingparticipantsand

foradditionalsitevisitsTheDistrictAdministratorwillrequire40hoursannuallyfor

thefirstthreeprojectyearstoattendmeetingsandassistwithsolicitationofeasementsAt

20hourthisgivesaninkindserviceof800yearAdditionalsiteinvestigationwill

require24hoursbytheDistrictEngineerforacostof1320

FerricChlorideChemicalAdditionSystem

TheferricchloridechemicalfeedsystemwillbeinstalledalongCountyDitch13atthe

outletoftheexistingsedimentbasinPerformancewillbeevaluatedattheendofthree

yearsandadeterminationmadeoftheadditionalbenefitsfromaerationofSpringLake

Costsforthesystemincludeaninitial36380forcapitalcostsandanadditionalannual

costof7400foroperationsmaintenanceandchemicalseatmentofCountyDitch13

inflowswillremove890lbsTPyearprimarilyasSRP Additionalbenefitsinclude

increasingironFeinthelakesediments

SpringLakeAeration

TocontrolinternalloadinginSpringLakeanaerationsystemmaybeaddedtotheproject

inyearfour Priortoinstallingtheaerationsystemmonitoringwillbecompletedin

projectyearthreetodeterminetheeffectivenessofthefenicchloridesystemWalker

1992showedthatferricchlorideadditionwaseffectiveinreducingpeakphosphorus

concentrationswithoutaeration Thusferricchlorideadditionmaybecosteffective
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withoutaerationofSpringLakeCostoftheserationsystemwasestimatedas166300plus

25000annualcosts

LakeWideAquaticMacrophyteManagementPlan

Tofacilitatelongtermcomprehensiveaquaticmacrophytemanagementlakebylake

AquaticMacrophyteManagementPlanswillbedevelopedTheDNRwillbeutilizedfor

muchofthiseffortDevelopmentoftheplanswillinvolvedetailedaquaticmacrophyte

surveysofeachlakefollowingtreatmentofmilfoilThisinformationalongwithlake

depthsandspeciesrequirementswillbeutilizedtodeterminepriorityaquaticmacrophyte

managementareasmethodsandspeciesDevelopmentoftheplanwillincludeanumber

ofpublichearingsEffortsfordevelopingtheplaninclude500hoursfromMDNftand80
hoursfromanEnvironmentalScientistand120hoursfromfieldecologistsAt20hour

MDNReffortswillhaveaninkindcostof10000Outsideservicesforthescientistand

ecologistwillcost12520

Improvementsto1VIDNRSpawningArea

ThiselementwillimprovehabitatconditionsinthespawningareaNorthernpikeprefer

shallowfloodedgrassyareasforspawning Thespawningareaincludesanumberof

treesandshrubs Removalofthisvegetationwillimprovespawningconditions The

effortrequiredisapproumatelytwodaysforafieldcrewofthreeAt20hourthecostof

improvingthespawningareais960

PostImplementationMonitoring

ToevaluatetheeffectivenessoftheImplementationPlanadditionalmonitoringwillbe

conductedThisprogramwilladdressthefollowingprimaryissues

Changesinlakewaterquality

Effectivenessoftherestorationprojects
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Aproposedmonitoringplanisprovidedasfollows

LakeMonitoringMonitoringwillbeconductedonSpringandUpperPriorLakeeight

timesduringprojectyearthreegrowingseasontodeterminetheeffectivenessofthe

watershedtreatmentsSampleswillbetakenattwosampledepthsrepresentingasurface

compositeandthehypolimnionTheparameterstobeanalyzedaregiveninTable54In
additiondissolvedoxygenandtemperatureprofileswillbecompletedoneachsampling

dateInadditionmonthlyDOprofileswillbecompletedonUpperPriorLakeinproject

yearthreetofurtherdocumentDOdepletionandthepotentialforfishkillsDatagathered

fromyearthreemonitoringwillalsobeutilizedtodeterminethenecessityofaerationin

SpringLake SedimentmicrocosmegperimentsonSpringLakesedimentwillalsobe

completedinprojectyearthree Resultingdatawillbeutilizedtobetterdefinethe

feasibilityofsedimentsealing Ifsedimentsealingcouldbeusedtocontrolinternal

losdinginsteadofaerationtheprojectcouldsaveapproximately96000inOMcostsand

22000inconstructioncostsThe1993costestimateformicrocosmexperimentsis7000

TABLE54

WATEftQUALITYPARAMETERSFOR
IAKEMO1vITORING

TotalPhosphorus TotalSuspendedSolids
SolubleReactivePhosphorus Chlorophylla
TotalIron SecchiDiskTransparency

Allthreelakeswillbemonitoredinprojectyearsixtodeterminethecombined

effectivenessoftheimprovementprogram Monitoringwillbeconductedeighttimes

duringthegrowingseasonSampleswillbeanalyzedfortheparametersinTable54as

wellasdissolvedoxygenconductivityandtemperature

Estimatedcostsforthelakemonitoringprogramis7500and9500fortheyearthreeand

yearsixprogramsrespectively

WetlandMonitoringMonitoringoftheonerestoredwetlandwillbecompletedduring

yearsthreeandsixoftheproject Monitoringwillbecompletedaboveandbelowthe

wetlandduringfiveraineventsTheseeventswillconespondwithsnowmeltspring

earlysummermidsummerandlatesummerAutomaticequipmentwillbeutilizedto
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collectflowweightedmeanandfirstflushsamples Sampleswillbeanalyzedfor

parameterslistedinTable55Estimatedcostsforwetlandmonitoringare12000for

eachofthetwoyears

TABLE5

WETLANDSAMPLINGPARAMETERS

TotalPhosphorus TotalSuspendedSolids
SolublefteactivePhosphorus TotalIron

FerricChlorideSystemMonitoringMonitoringoftheeffectivenessoftheferricchloride

additionsystemwillbecompletedduringprojectyearthreeMonitoringwillconsistof

streamsamplingaboveandbelowtheadditionsystemSampleswillbeanalyzedforTP

SftPpHandTotalIron Samplingwillbeconducted12timesbetweenMarchand

October Costoftheferricchloridesystemmonitoringisestimatedas3500in1993

dollars

PublicEducationAnalysisTomonitortheeffectivenessofthepubliceducationprogram

aquestionnairewillbedistributedtoasampleofwatershedresidentsduringthethirdyear

oftheprogramTheresultswillbeutilizedtoadjusteducationeffortsfortheremaining

threeyearsoftheprojectThequestionnairewillbedesignedtodetermineifresidenthas

heardoftheprogramiftheyparticipatedandiftheprogramhadaneffectontheir

activitieswhichaffectnonpointsourcepollutantloadingsThePLJSLWDwillprovide

thiseffortasaninkindserviceTheeffortwillconsistof40hoursAt20hourplus20

formaterialstheinkindcostofthesurveyis960

Costsforthemonitoringprogramin1993dollarsareestimatedinTable56Thecosts

includeamonitoringreportinyearthreeThisreportisnecessarytoanalyzetheyear

threemonitoringdataandtomakedecisionsregardingSpringLakeaerationand

effectivenessoftheprojects
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TABLEb6

ESTIMATEDCOSTSFOR

POSTIIViPLEMENTATIONMO1vITORING

Prqject FstimabedCoet

LakeMonitoring 17000
WetlandMonitoring 24000
FerricChloride 3500
PublicEducationAnalysis 960

YearThreeMonitoringReport 4000
MicrocosmExperiments 7000

OVERALLPRUJECTBENEFIZS

TheestimatedbenefitsofthevariousaltemativesevaluatedinSection4werecomputed

individuallyforeachoptionandarepresentedinTable57 Phosphorusreduction

benefitsgiveninTable57reflectthetotalnumberofacresforwhichtheincentive

programwillbeapplied Numericalvaluesforwaterqualityimprovementswere

developedformostoftheplanelementsHoweverquantifyingbenefitsisnotpossiblewith

mostadministrativeandeducationalefforts Theeffectivenessoftheseeffortsis

dependentonenforcementandparticipationThereforeitisnotpossibletonumerically

predicttheentirebenefitfromimplementingtheplanHowevermostoftheplanelements

providesignificantbenefitsandtheadministrativeeffortsbuilduponexistingprotection

effortsandprotectwatershedfeaturesthatenhancewaterqualityPredictedbenefitsin

Table57showthatthesixyearprojectgoalsofreducingTPloadingby3480lbsyearto

SpringLakewillbemetHoweverreducingTPloadinginthedirectwatershedtoUpper

PriorLakewasnotmetThereforethereductiongoalforSpringLakewasincreasedby

800IbsTPyearsothattheoverallloadingtoUpperPriorLakewasmetTheTPloading

reductionstoLowerPriorLakearemetbymeetingthegoalsforSpringLakeandUpper
PriorLake

517



TABLE57

TOTALPHOSPHOftUSREDUCTIONBENEFITS

FOftINDIVIDUALIMPLEMENTATIONPLANELEMENT3

TPReductiona

lbsyear
PlanElement Spring UpperPisarLowerPrLO

RepairedSedimentBasin 350

PublicInformationlEducationProgram
FertilizerManagementIncentives 228

509PlanAmendments

ConservationTillageEquipment 209

Basin1Improvements 28

Basin4Improvements 10

Wetlandftestoration 317

FerricChlorideChemicalFeedSystem 890

AerationofSpring 2290
ContinuedMonitoring

Total 4284 28b IOb

aAtyearsixofprogram

bImprovementstoSpringLakewillreduceloadingstoUpperandLowerPriorLakes
byanadditional1510and10201bsTPyearrespectively

Aphosphorusexportrateof019lbsacyearfromthemonitoringdatawasusedto

determinetheexportfromagriculturallandsA50reductioninphosphorusegportfrom

croplandwasutilizedtodetermineTPloadingreductionsforfertilizerincentivesThe

predictedbenefitsfromthispracticeisconservativesinceTPreductionsfromfertilizer

managementtypicallyrangesfrom40to900 Wetlandrestorationbenefitswere

estimatedbytheWERMmodelaspresentedinSection4Totalphosphorusreductionfor

aerationandferricchlorideadditionwerecalculatedmanually Thebenefitofferric

chlorideadditionwasa68reductioninSAPWalker1992whilethebenefitofaeration

wasestimatedas80IoreductionofinternalloadingNonumericalbenefitwasassumed

fortheeducationprogram
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OverallPollutantLoading

Theneteffectoftheimplementationplanwillbeareductionintheoverallphosphorusand

sedimentloadingtoSpringLake Thecombinationoftherestoredsedimentbasin

conservationtillagefertilizermanagementwetlandrestorationandferricchloride

additionwillreduceexternalTPloadsbyapproximately2000lbsyear Thisis

approximately40ofthewatershedTPloadestimatedbyOsgood1983 Inadditionthe

combinationofaerationandironadditioninSpringLakewillsignificantlyreduce

phosphorusloadingwithinthelake

InadditiontothereducedpollutantloadingstotheprojectLakestherewillbeadecreasein

pollutantloadingstotheMinnesotaRiver

LakeQuality

Regardlessofthereductioninsubwatershedloadingswetlandremovalefficienciesand

overallloadingtothelakesthemostvitalcomponenttobeconsideredistheoverallchange

inthequalityofthelakesAsdetailedintheDiagnosticStudythequalityofbothlakes

willbedependentupontheconcentrationofphosphorusinthelakes LongtermTP

concentrationgoalsof70gl55gland40weresetforSpringUpperPriorandLower

PriorLakesrespectively Basedonthecalculatedloadingreductionsfromthe

ImplementationPlanthemodelingpredictsaverageTPconcentrationsof60g155g1

and40g1forSpringUpperPriorandLowerPriorLakesrespectivelyTheseestimates

meetorexceedtheprojectgoals

Thereductioninalgaebloomsonthelakesisthegoalwhichpromptstheneedforreducing

phosphorusconcentrationsTheneteffectoftheprojectonalgalbloomsisanimportant

considerationinevaluatingtheoverallprojectbenefitsCompletingtheimplementation

planwillreducechlorophyllainSpringLakefrom46g1to25g1Heiskaryand

Wilson1990 InUpperPriorLaketheprojectwillreducetheaveragechlorophylla

concentrationfrom35to22g1Thesereductionswillsignificantlyreducethefrequency

andseverityofalgalblooms Areductioninalgalbloomswillalsodecreasethevolumeof

organicmatterwhichcontributestosedimentoxygendemand Thisisparticularly

importantinUpperPriorLakewheretheshorthydraulicresidencetimeof03yearsmay

allowflushingofthelakeonceexternalloadsaresignificantlyreducedReducingalgal
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bloomswillalsoincreasewaterclarityInfacttheimprovedconditionswillbesuiicient

tochangeSpringLakefromnonsupportingtopartiallysupportingswimmingWater

clarityinUpperPriorLakeisestimatedtoincreaseby08feet

Oneoftheconsequencesofimprovingwaterclaritymaybeanincreaseinthegrowthof

aquaticmacrophytesweedsIncreasedlightpenetrationmayallowweedgrowthinto

deeperwatersThisconsequenceshouldhoweverbeviewedasimprovingthebiological

healthanddiversityofthelakesThischangewillbeaddressedaspartoftheaquatic

macrophytemanagementplans

LEGALAUTHORITYANDREQUIREDPERNIITS

ThePLSLWDhasthelegalauthoritytoimplementtherecommended509Plan

amendmentsProjectsponsorsalsohavethelegalauthoritytoraisethenecessarycapital

andcommitresourcestotheprojectPublichearingsandcommitmentsbythevarious

governingboardswillbenecessarybeforePhase2implementationPermitsrequiredfor

constructionelementsaresummarizedinTable58

TABLEb8

REQUIIEDPERNIITS

Project NIDNRPermit ACOEFermit

Basin1Improvements X X

Basin4Improvements
Aquascaping X

WetlandRestoration X X

FerricChlorideFeedSystem X

Aeration X

OPERATIONSANDMAINTENANCE

Someprojectsrecommendedforimplementationrequireoperationandmaintenance

costsProjectsrequiring0Mcostsduringthefirst10yearsincludethenotilldrillthe

ferricchloridesystemandtheaerationsystemOperationsandmaintenancecostswere

includedinthecostanalysisofeachalternativeifrequiredwithina10yearperiodThe
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totalsixyearprojectbudgetforgrantsubmittalhoweverdoesnotincludeOMcostsfor

theferricchlorideandaerationsystemssincethesecostarenotgranteligibleWater

qualitybasinimprovementsandwetlandrestorationprojectswillrequireperiodic

maintenanceHowevermaintenanceneedsarenotegpectedfor10yearsToidentify

maintenanceneedstheseprojectswillbeinspectedatleastonceeveryfiveyearsThe

aquascapingprojectsmayalsorequireperiodicmaintenanceThismaintenancewillbe

theresponsibilityofthehomeownerforaperiodof10years Oneinspectionwillbe

completedonceeveryfiveyearstoinsurehomeownermaintenance

ROLESANDRESPONSIBILIISOFPROJECTPARTICIPAN75

ThePriorLakeSpringLakeWatershedDistrictwillhaveprimaryresponsibilityfor

Phase2implementationprojectAdditionalsponsorswilllikelyincludetheCityofPrior

LakeScottCountySWCDScottCountyExtensionScottCountyBoardofSoilandWater

ResourcesandMDNR

RolesandresponsibilitiesoftheprojectsponsorshavebeenidentifiedinTables52and

themilestonescheduleTable59

PROTECTSCUI

Aproposedimplementationschedulehasbeendevelopedforthesixyearprojectduration

TheproposedmilestonescheduleispresentedinTable59

PROJECTBUDGET

ThebudgetforthePriorLakeSpringLakeimprovementprojecthasbeenestablishedbased

ontheestimatedprojectcostsandscheduleTheestimatedcostsfortheprojectelements

calculatedinSection4arebasedon1993costs Becauseoftherelativelylong

implementationscheduleanannualinflationrateof5wasincorporatedintooutside

servicesandconstructionprojectstoproducethesixyearprojectbudget Incentive

paymentsandinkindserviceswerenotadjustedbytheinflationfactor Table510

presentsthebudgetforeachoftheprojectelementsAdetailedbudgetspreadsheetisgiven

inAppendixD
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TABLEb9

MILESTONESCHEDULEFORTSE
PRIORLAKESPRINGLAKEIMPROVEMENTPROJECT

Timeframe

Activity 16Years ResponsibleGroup

PublicInformationEducation

Baseline 16 PISLWD

UrbanFertilizerWorkshops 14 ScottCountyEgtension
FarmFertilizerWorkshops 3456 ScottCountyEgtension
FertilizerDemonstrations 23 ScottCountyEgtension
SoilTests 16 PLSLWD

FactSheets 1 ScottCountyScottCountyExtension
Newsletter 16 PISLWD

SlideProgram 1 PIJSLWD

Displays 1 PLSLWD

PressReleases 16 PUSLOVD

Tours 16 PLSLWD

YardManagementWorkshops 15 ScottCountyExtension
CoordinationofVolunteers 16 PUSLWD

SignageandSweepingNotices 16 CityofPriorLake
MeetingsConferences 16 PLSLWD

AreaSchools 16 PLSLWD

Contests 12 PLSLWD

SepticMaintenanceWorkshops 25 ScottCounty
ShorelineWorkshop 2 ScottCountyExtension
ShorelineFactSheets 1 ScottCountyEgtension

FertilizerManagementIncentives 3456 ScottCountyEgtension

ConservationllageEquipment 16 ScottCountySWCD

WaterQualityBasinInventory 1 PLSLWD

AquaticVegetationManagementPlans 4 PLSLWDandNIDNR

WetlandRestoration 16 PISLWDScottCountySWCDBWSR

FerricChlorideAddition 16 PISLWD

SpringLakeAeration 4 PLSLWD

Basin1Improvement 3 CityofPriorLake

Basin4Improvement 5 CityofPriorLake

Aquascaping 26 PISLWDScottCountyEgtension

SpawningArea 2 MDNR

Monitoring 36 PLSLWD

GeneralAdministration 16 PISLWD

Reports 1 PUSLWD
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TABLEb10

PRIORLAKFJSPRINGIAKE

BUDGETBYPROJECTEMENT

Element

GeneralAdministration 43
PublicInformationEducation 66170

WaterQualityBasinInventory 17900
FertilizerManagementIncentives 28000

ConservationTillageEquipment
Aquascaping 5

WaterQualityBasinImprovements 67770
WetlandRestorations 117690
FerricChlorideAdditionSystem 3820U
AerationSystem 212190

LakeWideMacrophyteManagementPlans 25220

ImprovementstoNorthernPikeSpawningArea 960

PostImplementationMonitoring 68170
Preparationoffteports 55780

Total 774070

Anoveralladministrativeelementwasaddedtotheprojecttocoverscostsincurredforthe

administrationoftheprojectgrant Thepresentationofreimbursementrequests

attendingprojectmeetingsworkingwithMPCAandEPAstaffrecordkeepingandreport

progresstoMPCAandEPAwillbeincludedunderthisprojectelementThebudgeted

monthlyeffortforgeneralgrantadministrationis12hourspermonthat20hrand20
otherdirectcosts Theresultingannualinkindbudgetforgeneraladministrationis

3456Anadditionalfourhourspermonthwillbenecessaryfromoutsideservicesat65

perhourforatotalof3120peryear

AnelementforreportswasalsoaddedtotheprojectbudgetProgressreportsasrequired

bytheprojectgrantwillbepreparedbyDistrictstaffunderthisbudgetelementThe

estimatedpersonhoursrequiredannuallyare40hours At20hourplus20for

materialstheestimatedinkindcostis960yearFortyhoursofoutsideserviceswillalso

benecessaryeachyearBasedonacostrateof74perhouratotaloutsidelaborcostof

2960annuallyisanticipatedplus200annuallyforsuppliesandtravelThiselement

includesanadditional7000fordevelopmentofthePhase2workplanand150001993

dollarsforthefinalprojectreport
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OperationMaintenanceOperationandmaintenancecostsassociatedwiththeprojects
willbeincurredfortheferricchlorideadditionsystemandtheserationsystemThese

costsarenotgranteligibleandthereforearenotincludedinthebudgetareestimatedat

400peryearfortheferricchloridesystemand25000fortheaerationsystemOverthe
sizyearprojectdurationOMcostswillequal144580

PRUJECTFUNDING

ThefundingforthePriorLakeSpringLakeprojectwillbeacombinationofgrantin

kindandlocalcashservicesSincenodecisionhasyetbeenmadetopursueaPhase2

projectitisprematuretoincludethefinancialcommitmentsofthelocalprojectsponsors
Priortoanygrantsubmittalhoweverfinancialcommitmentsofallsponsorswillbe

developednegotiatedandapproved Localprojectsponsorswilllikelyincludethe

PLSLWDtheCityofPriorLakeScottCountyExtensionScottCountyScottCounty

SWCDNIDNRandtheBoardofWaterandSoilResourcesThetotalestimatedproject
costis774070A50costsharewillberequestedfromgrantsInkindlocalservices

total134100Thelocal50shareof387035minusinkindservicesgivesanecessary

cashcontributionbylocalsponsorsof252935Localsponsorswouldalsoberesponsible

forOMcostsof144580fortheprojectduration
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WalkerWW1992Analysisof1990 1992MonitoringDatafromtheVadnaisLakes
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STORET RETJAL OATE8912O1 STATIONbESCRIPTION PA6E 35
700054

4442050093282003
LAKE SPRIii6 ATPRIORLAKE
27139 MINNESOTA SCOTT
RREA 2553FIECTAREM070433

TYPAANBNTIAKE MEANDEPTH56 M MAXDEPTH 104M
21MINNL 800412 HQ07020012
0000FEETDEPTN

DESCRIPTIYEPARA6RAPH

AREA 279HASHOREL 410MI ECOLCLASS41913

AYDEPTN49MUSEOFSHORELINE M6MTCLASS31973

MXDEPTH 12M FOR30lcA6R 5icROU6HFISH 2 LANDSATTYPE

YOL137E07M3 MUI65MRSH 0HQINDEX CHLORIND

LIITORAL55c DWELL 36198Q SENSIND SECCHIIND

DEPTNROOTED RESORTS RANKIND TPHOSIND

VEG 4M AClMI 147 PKOBLEMS SOMESMRKt1913

DOMSHOLSOIL DWELLMI 8 HY1fALGAEBLMS197s

SANDSAi1D ACIWELL 19

PUBACC 1 YTRSHEDAREA 180SQMI

ADMIN DNRE 6EOMRE6

POPULATIQN StU

1MI 0LANDUSE YTR5MRSH 5c

5MI 5998 FOR6CUL59RES63cLKNAP C196

10MI 24553 URB 1PASTUREOPEN18kQUADl PRI4RLAKE



STORET RETVAL DATE8912O1 PGMALLPAfI PAGE 36
1054

4442050093282003
LAKE SPRING ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553HECTAREM010433

TYPAAMBNTLAKE MEANDEPTH56 M MAXDEPTH 104M
21MINNL 800412 HQ0702Q012
0000FEETDEPTH

INITIALDATE 480918540112 730709130709730709 730109730709 730709730709
MEDII WATER WATER W1TER YATER WATER WATER YATER HATER YATER

DEPTHFTSMK 0 0 0 5 10 15 11 20 22
00010WATEI TEMP CENT 253s 250 25Os 241s 244 222s 189s
00011W1TER TEMP FAHN 775 710 J70 165 760 120 660
00029 FIELD IDENT NUMBER 300 300 300 300 300 300 300 3dQ 300
ii1J18TRANSP SECCHI METERS 16 122 91
UU300 DO M6L 62 78 12 61 40 0

10 T AK CACO3 PEM6LT 158
1385 9295 8575 7985 4555 OS

00600TOTALN N MGL 384
00665PHOSTOT MGLP 171
00945SULFATE SO4TOT MGL 20

INITIALDATE 130709 730709 73070979l0718190730790814790818 790908 790926
INITIALTIME 1930 2030 2030 2030
MEDIUM WATER WATER WATER WATER WATER WATER WATER YATER YATER

DEPTHFTSMK 25 30 33 0 A 0 0 0 0
00005VSAMPLOC DEPTH cOFTOT 0 0 0 0
00008 LA8 IDENT NUMBER 123990 123205 123388 123530
00010MATER TEMP CENT 172 156s 144
00011W1TER TEMP FAHN 630 600 580
OOQ29 FIELD IDENT NUMBER 3QQ 300 30Q 201 201 201 201 201 201
00078TRANSP SECCHI METERS 74 94 91 94
00080COLOR PTCO UNITS 30 45 30 30

003Q1 00 SATUR PERCENT Oj Os
00625TOTKJEL N MGL 1890J 1700J 1710J 1570J
Q0665PFIOSTOT N6LP Q68 095 107 101
74041 NQF SAMPLE UPDATED 870130 870130 870130 870130

INITIALDATE 79102680060380060380060380060380060380060380l0603800603
INITIAITIME 19 1015 1015 1015 1015 1015 1015 IOI5 1015
MEDIUM WATER MATER WATER WATER WATER WATER YATER WATER WATER

DEPTHFTSMK 0 0 3 6 9 13 16 19 22
00010YATE TEMP CENT 195 195 190 180 170 140 130 120
00011 iIATER TEMP FAHN 671 671 662s 644s 626 5725 554s 536s
00029FIELD IDENT NUMBER 201 401 401 401 4Q1 401 401 401 401

SAMPLECONTINUEDONNEXTPA6E



STORET RETAL DATE8912O1 PGMALLPARM PA6E 37
700054

4442050093282003
LAKE SPRIN6 ATPRIORIAKE
21139 MINNESOTA SCOTT
AREA 2553HECTAREM010433

TYPAAMBNTLAKE MEANDEPTH56 M MAXDEPTH 104M
21MINNL 800412 HQ07020012
0000FEETDEPTH

SAMPLECONTINUEDFROMPREVIOUSPA6E

INITIALDATE 791026800603800603800603800603800603800603800603800603
INITIALTIME 1900 1015 1015 1015 1015 1015 1015 1015 1015
MEDIUM YATER YATER WATER IiATER WATER YATER WATER WATER WATER

DEPTNFTSMK 0 0 3 6 9 13 16 19 22
000T8TRANP SECCHI NETERS 114 120
00095CNDUCTVY AT25C NICROMHO 360
00098VSAMPLOC DEPTH METERS 00 100 200 300 400 500 600 700
00300 DO M6L 110 110 104 100 42 0 0 0

00303 R PERC 1170s 118 11065 10535 433s 0 OS OS

00625TOTKJEL N M6L 1640
030NO2NO3 NTOTAL FIGL 05K
00665PHOSTOT MGLP 120
00566PHOSDIS M6LP 080
32210CHLRPHYL A U6L 410
74041 kQF SAMPLE UPDATED 870130 870213

INITIALDATE 80060380060380070700107800707800707800707800701800707
INITIALTINE 1015 10i5 1035 1035 1035 1035 1035 035 1035
MEDIUM WATER WATER WATER YATER YATER WATER WATER YATER WATER

DEPTHfTSSMKj 29 32 0 3 6 9 13 16 19
00010WATER TEMP CENT 120 220 210 210 205 200 180 175
00011WATER TENP FAHN 536s 116s 698f 698 689 68OS 6445 635s
029 FIELD IDENT NUMBER 401 401 401 401 401 401 401 401 401
00078TRANSP SECCHI METERS 320
00095CNOUCTVY AT25C MICROMHO 420 425
098YSAlIPLOC DEPTN METERS 900 1000 00 1 200 300 400 500 600
300 DO MGL 0 84 84 80 14 66 25 10
00301 DO SATUR PERCENT Os 955s 9335 8895 804s 717 263f 103

10 T ALK CACO3 MGL 196
00610NH3NN4NTOTAL M6L 540
00612UNIONZD NH3N MGL 01400619UNIONZD NN3NH3 MG1L 017
00625TOTKJEL N MGL 2180
00630NO2NO3 NTOTAL M6L 05
00665PHOSTOT MGLP 290
00666PHOSDIS M6LP 240
00900TOTHARD CACO3 N6L 234
32210CHLRPHIfL A UGL 12
74041 WQF SAMPLE UPDATED 870213



STORET RETVAL DATE8912O1 PrMALLPARI PA6E 38
7054

4442050093282003
LAKE SPRIN6 ATPRIORLAKE
21139 MINNESOTA SCOTT
AREA 2553HECTAREM070433

TYPAAMBNTLAKE MEANDEPTH56 N FIAXDEPTH 104M
21MINNL 8004I2 HQ07020012
0000FEETDEPTH

INITIALDaTE 800107800707800707800805 800805800805800805800805800805
INITIALTIME 1035 1035 1035 1120 1120 1120 1120 1120 1120
MEDIUM WATER WATER WATER YATER NATER WATER WATER YATER YATER

DEPTHFTSMK 22 29 32 00983999 3 6 9 13
00010WATE TEMP CENT 110 110 235 235 235 235 235
00011YATER TEMP FANN 6265 518s 143 143f 743i 7435 143
OOQ29 FIELD IDENT NUMBER 401 401 401 401 401 401 401 401 401
00076 TURB TRBIDMTRHACHFTU 100
00018TRANSP SECCHI METERS 140
00095CNDUCTVY AT25C MICROMHO 465 440 440
00098VSAMPLOC DEPTH METERS 700 900 1000 00 30 100 200 300 400
00300 DO M6L 2 2 70 68 68 66 65
00301 DO SATUR PERCENT 21s 18s 805 782s 782s 759s 747
00403 PH LAB SU 73 88
00530RE5IDUE TOTNFLT M6L 1
00535RESIDUE VOLNFLT MGL 5
OQ625TOTKJEL N MGL 1740
00630NO2NO3 NTOTAL M6L 05K
00665PNOSTOT M6LP 250
00666PHOSDIS MGLP 210
00940CNLORIDE TOTAL MGL 20
01002ARSENIC ASTOT UGL 11
01007BARIUM BATOT UGL 65
01022RON BTOT U6L 2
01027CADMIUM CTOT UGL 3
01034CHROMIUMCRTOT U6L 3
01042COPPER CUTOT UGL 5
01045 IRON FETOT UGL 50K
01051LEAD PBTOT UGL 4
01055MANGNESE MN U6L 2000
01067NICKEL NITOTAL U6L 9
01092ZINC ZNTOT UGL 12
01105ALUMINUM ALTOT UGL 51
32210CHLRPNYL b U6L 2100
71900MERCUR1f HGTOTAL UGL 2
14041 WQF SAMPLE UPDATED 870213



STORET RETAL DATE8912Ol PGlIALLPAiI PAGE 39
1054

4442050093282003
LAKE SPRIN6 ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553HECTAREM010433

TYPAAMBNTLAKE MEANOEPTH56 M MAXDEPTH 104M
21MINNL 8004I2 HQ07020012
0000FEETDEPTH

INITIALDATE 800805 800805800805800805800805800805800805800915800915
INITIALTIME 1120 1120 1120 1120 1120 1120 1120 1000 1000
MEDIUM YATER WATER YATER MATER MATER YATER WATER MATER YATER

DEPTHFTSMK 16 19 22 26 29 2952 32 0 3
00010YATER TEMP CENT 235 235 230 230 170 160 190 190
00011WATER TEMP FAHN 743s 743s 734s 734 6265 60Sf 662s 662s
00029 FIELO IDENT NUMBER 401 401 401 401 401 401 401 401 401
00016 TURB TRBIDMTRHACNFTU 100
00078TRANSP SECCHI METERS 90
00095Cti0uC7vr nT25C MtCkOMHO 495 499 360
00098VSAMPLOC DEPTH METERS 500 600 700 800 900 900 1000 00 100
00300 DO MGL 65 62 68 10 0 0 58 50
00301 DO SATUR PERCENT 747s 713 782 115 O Os 617s 532
00403 PH LAB SU 72 84
00530RESIDUE TOTNFLT MGL 2
00535RESIDUE YOLNFLT MGL 1
00625TOTKJEL N MGL 2140
00630NO2NO3 NTOTAL MGL 05K
00665PHOSTOT MGLP 290
666PHOSDIS MGLP 220
00940CHLORIDE TOTAL NsL 22
Q1002ARSENIC ASTOT UGL 12
01001BARIUM BATOT UGL 150
01022BORON BOT U6L 1
01027CAIIII CbTOT UGL 3
OI034CNROMIUMCRTOT U6L 6
01042COPPER CUTOT UGL 4
01045 IR FETOT UGL 100
01051LEAD PBTOT UGL 5
01055MANGNESE MN U6L 32000
01067NICKEL NITOTAL U6L 9
01092ZINC ZNTOT U6L 8
d1105ALUMINUM ALTOT UGL 2
32210CHLRPHYL A UGL 4000
71900MERCURY H6TOTAL U6L 2
74041 WQF SAlIPLE UPDATED 870213
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700054

4442050093282003
LAKE SPRING ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553HECTAREM070433

TYPAAMBNTLAKE MEANDEPTH56 M MAXDEPTN 104M
21MINNL 800412 HQ07020012
0000FEETOEPTH

INITIALDATE 80091580091580091580091580091580091580091580l09l5810501
INITIALTIME 1000 1000 1000 1000 1000 1000 1000 1000 1055
MEDIUM WATER MATER iIATER YATER NATER WATER WATER WpTER WATER

OEPTHFTSMK 6 9 13 16 19 22 29 32 0
00010IiATER TEMP CENT 190 190 190 190 190 190 185 145
00011 NATER TEMP FANN C2 662 Ci2s 662 662 662 653 581
00029 FIELO IDENT NUMBER 401 401 401 401 401 401 401 401 401
00078TRANSP SECCHI METERS 560
00095CNDUCrvY aT25C MiCROMHO 360 435
00098YSAMPLOC DEPTH NETERS 200 300 400 500 600 700 900 1000 00
00300 DO MGL 48 47 41 48 47 45 34 98
00301 DO SATUR PERCENT 511s 500 500 511j 500s 479 358 9425
00403 PH LAB SU 84 82
00410TALK CACO3 M6L 193
610NH3NH4 NTOTAL MGL 140
00612UNIONZD NH3N M6L 006

I 00619UNIONZD NN3NH3 MGL 007
00625TOTICEL N MGL 1800
00630NO26NO3 NTOTAL M6L 10
00665PHOSTOT MGLP 108
00666PNOSDIS M6LP 084
32210CHLRPHYL A U6L 4b0

INITIADATE 810507 8105078105078105O18110507810507810507810501810507
INITIALTIME 1055 1055 1055 1055 1055 1055 1055 1055 1055
NEDIUN WATER WATER HATER WATER WATER WATER WATER WATER NATER

OEPTHFTSMK 328 656 984 1312 164 1968 2296 2624 2952
010WATER TEMP CENT 140 140 135 135 130 130 130 130 125
00011WATER TEMP FAHN 572 572s 5635 563 5545 554s 554s 554 545
00029 FIELD IDENT NUMBER 401 401 401 401 401 401 401 401 401
00095CNDUCTYY AT25C MICROMHO 435
00098VSAMPLOC DEPTH METERS 100 200 300 400 500 600 700 800 900
00300 DO MGL 98 92 89 85 182 81 76 T2 56
00301 DO SATUR PERCENT 942 885 840 802j 1717 764s 717s 679 519
00403 PH LAB SU 79
00665PHOSTOT M6LP 095



STORET REYAL OATE8912O1 P6MALLPARM PA6E 41
700054

4442050093282003
LAKE SPRIN6 ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553HECTAREM070433

TYPAAMBNTLAKE MEANDEPTH56 M MAXDEPTH 104N
21MINNL 800412 HQ07020012
0000FEETDEPTH

INITIALOATE 8105078i06058i06058i06058i0605810605810605810605 8i0605
INITIALTIME 1055 1024 1024 1024 1024 1024 1024 1024 1024
MEDIUM WATER YATER MATER WATER MATER WATER YATER HATER YATER

DEPTHFTSMK 328 0 328 656 984 1312 164 1968 2296
U0010ilATER TEMP CENT 120 205 205 200 195 195 190 180 170
00011WATER TEMP FAHN 536s 689S 689S 68Os 671 671 662 644s 6265
00029 FIELD IDENT NUMBER 401 401 401 401 401 401 401 401 401
00078TRANSP SECCHI METERS 220
00095CNDUCTVY AT25C MICROMHO 445
00098VSAlIPLOC DEPTN ltETERS 1000 00 100 200 300 400 500 600 700
00300 DO MGL 18 113 ill 106 97 93 86 63 40

00403 SATUR PERCT 167s 12 1201 1152 1032 989s 9155 663s 412s

625TOTKJEL N KaL 1820
00665PHOSTOT MGLP 101
OOC6PISDIS M6LP 053
32210CHLRPNYL A UGL 4200

INITIALDATE 81060581060581058106128117810626810621810103810706
INITIALTIME 1024 1024 1024 1700 1700 1518 0001 1600 0001
MEDIUM WATER WATER wATER WATER WATER WATER WATER wATER WATER

DEPTHFTSMK 2624 2952 328 0 0 0 0 0 0
00008 LAB IDENT NUMBER 123987 123075
00010WATER TEMP CENT 145 135 130
00011 ilATER TEMP FAHN 581 5635 554
00029 FIELD YDENT NUFIBER 401 401 401 201 201 201 201 201 201
000187RANSP SECCHI METERS 305 122 00 122
00080COLOR PTCO UNITS 5 30
00095CNDUCNY AT25C MICROMNO 500
00098VSAlIPLOC DEPTH METERS 800 900 1000

00301 DO SATUR PERCENT 48s 28s 19s
00403 PH lAB SI 77
00625TOTKJEL N MGL 7520J 2530J
00665PHOSTOT M6LP 375 548 990



STORET RETAL DATE8912O1 P6MALLPA1 PA6E 42
100054

4442050093282003
LAKE SPRIN6 ATPRIORLAKE
21139 MINNESOTA SCOTT
AREA 2553HECTAREM010433

TYPAAMBNTLAKE MEANDEPTH56 M MAXDEPTH 104M
21MINNL 8412 HQ07020012
0000FEETDEPTH

INITIAIDATE 81070781070781070781010781070781010781070781O707810701
INITIALTIME 1030 1030 1030 1030 1030 1030 1030 1030 1030
MEOIUM WATER MATER YATER YATER WATER WATER YATER WATER NATER

DEPTNFTSMK 0 328 656 984 1312 164 1968 2296 2624
00010YATER TEMP CENT 285 285 260 230 220 205 200 195 195
00011 WATER TEMP FAHN 833 833t 788 734 116 6895 68OS 611s 671t
Otit129FIELD IDENT NUMBER 401 401 401 401 401 401 401 401 401
OU78TRANSP SECCHI METERS 6Q
00095CNDUCTYY AT25C MICROMHO 360
00098YSAMPLOC DEPTH METERS 00 100 200 300 400 500 600 700 800
00300 DO M6L 147 135 85 51 31 28 20 3 3

3 SATUR PERCT 188 1709 1031t 586 420 304j 217f 32 32

00410TALK CACO3 M6L 141
00610NH3NH4 NTOTAL M6L 140
00612UNIONZD NH3N M6L 031
00619UNIONZD NH3NH3 M6L 038
00625TOTiWEL N M6L 3160
OQ630NO2dJ103 NTOTAL MGL 05K
00665PHOSTOT NGLP 130
00666PHOSOIS M6LP 030
32210CHLRPHIfL A U6L 13500

INITIALDATE 8107O18107078107088107088107151Ol19 810723810724 810729
INITIALTIME 1030 1030 1210 1630 1930 0001 1130 1800 1300
MEDIUR WATER IiATER WATER WATER WATER WATER YATER YATER WATER

DEPTHFTSMK 2952 328 0 0 0 0 0 0 0
008 LAB IDENT NUMBER 123116
00010IiATER TEMP CENT 190 185
00011WATER TEMP FAHN 662s 653
00029FIELD IDENT NUMBER 401 401 201 201 201 201 201 201 201
00018TWINSP SECCHI METERS 61 244 305 183 122 61
00080COLOR PTCO UNITS 20
00095CNDUCTYY AT25C lIICROMHO 475
00098YSAMPLOC DEPTH METERS 900 1000

0030 DO SATUR PERCENT 21s 21
00403 PH LAB SU 72

SAMPLECONTINUEDONNEXTPA6E



STORET RETVAL OATE8912O1 P6MALLPAt1 PA6E 43
100054

4442050093282003
LAKE SPRING ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553HECTAREM010433

TYPAAMBNTLAKE MEANDEPTH56 M MAXDEPTH 104M
21MINNL 800412 HQ07020012
0000FEETDEPTH

SRMpLECONTINUEDFROMPREYIOUSPAGE

INITIALDATE 810707810707810708810708810115 810719810723810124810129
INITIALTIME 1030 1030 1210 1630 1930 0001 1730 1800 1300
MEDIUM IiATER WATER IiATER WATER WATER WATER WATER WATER WATER

DEPTHFTSMK 2952 328 0 0 0 0 0 0 0
00625TOTKEL N MGL 1640J
00665PHOSTOT MGLP 270 094

INITIALDATE 8108O181080481OS04810804810804810804810804810804810804
INITIALTIME 1430 1040 1040 1040 1040 1040 1040 1040 1040
MEOIUM YATER YATER YATER WATER YATER WATER YATER WATER MATER

DEPTHFTSMK 0 0 328 656 984 1312 164 1968 2296
00010YATER TEMP CENT 250 245 240 240 235 225 225 210
00011YATER TEMP F14HN 170 761 752 152 743 725 125 6985
00029FIELD IDENT NUMBER 201 401 401 401 401 401 401 401 401
000T8TRANSP SECCHI METERS J6 240
00095CNDUCTVY AT25C MICROMHO 420 450
00098VSAMPLOC DEPTN METERS 00 1OQ 200 300 400 500 600 700
00300 DO M6L T8 70 64 51 43 19 15 3
00301 DO SATUR PERCENT 929 824j 753 611j 494j 216 17OS 33
00403 PH LAB SU 81 75
00625TOTKJEL N MGL 1720
00665PHOSTOT MGLP 170 290
00666PHOSOIS M6LP 110
32210CHLRPHYL A UGL 2500

INITIALDATE 810804810804810804810814810819810825810829 810830810902
INITIALTIME 1040 1040 1040 1417 1630 1030 01 1830 1055
MEDIUM IiATER MATER YATER WATER MATER WATER YATER YATER YATER

DEPTHFTSMK 2624 2952 328 0 0 0 0 0 0
00008 LAB IDENT NUMBER 123452
00010YATER TEMP CENT 200 185 180 210
00011YATER TEMP FANN 680s 653s 644 698
00029 FIELD IDENT NUMBER 401 401 401 201 201 201 201 201 401
00078TRANSP SECCHI METERS 229 76 61 137 230
00080COLOR PTCO UNITS 25
00095CNDUCTVY AT25C MICROMHO 355
00098YSAMPLOC DEPTH METERS 800 900 1000 00

00301 DO SANR PERCElIT 22s 21 215 8895

00410 T A CACO3 MGL 171
SAMPLECONTINUEDONNEXTPA6E
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100054
4442050093282003
LAKE SPRIN6 ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553 NECTAREM070433

TYPAAMBNTLAKE MEANDEPTN56 M FIAXDEPTH 104M
21MINNL 800412 HQ01020012
0000FEETDEPTH

SAMPLECONTINUEOFROMPREVIOUSPA6E

INITIALDATE 810804810804810804810814810819810825810829 810830810902
INITIALTIME 1040 1040 1040 1411 1630 1030 0001 1830 1Q55
MEDIUM WATER WATER WATER WATER YATER NATER YATER YATER IiATER

DEPTHFTSlIK 2624 2952 328 0 0 0 0 0 0
00610NH3N4 NTOTAL M6L 360
00612UNIONZO NH3N M6L 023
OQ619UNIONZD NN3NH3 1L 028
04625TOTKJEL N M6L 1720J 1820
00630NO26NO3 NTOTAL MGL 20
00665PHOSTOT MGLP 264 195
00666PNOSDIS MGLP 150
32210CHLRPHYL A UGL 3500

INITIALDATE 8109028109028109028109028109028109028109028109028109OZ
INITIALTIME 1055 1055 1A55 1055 1055 1055 1055 1055 1055
MEDIUM YATER WATER IiATER WATER WATER YATER WATER WATER MATER

DEPTHFTSMK 328 656 984 1312 164 1968 2296 2624 2952
00010iIATE TEMP CENT 210 210 210 210 210 210 210 205 20a0
00011 WATER TEFIP FAHN 698t 6985 698 698s 6985 698f 6985 689 68Oj
00029 FIELD IDENT NUMBER 401 401 401 401 401 401 401 401 401
095CNDUCTVY AT25C MICROMNO 355
00098VSAMPL DEPTH METERS 100 200 300 400 500 600 700 800 900
OQ300 DO MGL 68 64 57 53 52 52 47 47 13
00301 DO SATUR PERCENT 156 711s 633s 5895 5785 518i 5225 51is 1415
00403 PH LAB SU J8
00665PHOSTOT iGLP 310

INITIALDATE 81090281090581091381092081092781101082O11982O11982O119
INITIALTIME 1055 1530 1510 1333 1641 1330 0001 0001 0001
MEDIUM YATER WITER WATER YATER YATER WATER WATER W1TER YATER

DEPTHFTSMK 328 0 0 0 0 0 0 3 26
00008 LAB IDENT NUMBER 123618
00010WATER TEMP CENT 195 I5 20
00011HATER TEMP FAHN 671 347s 356s
0029 FIELD IDENT NUMBER 401 201 201 201 201 201 401 401 401
000T8TRANSP SECCHI METERS 122 61 91 137 61
00080COLOR PTCO UNITS 5K
00095CNDUCTVY AT25C MICROMHO 425 460
00098VSAMPLOC DEPTH NETERS 1000 00 100 800
00300 DO MIGL 3 102
00301 DO SATUR PERCENT 325 718s

SAMPLECONTINUEDONNEXTPAGE



STORET REVAL DATE8912O1 P6lIALLPAfI PA6E 45
700054

4442050093282003
LAKE SPRIN6 ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553 MECTAREM070433

TYPAAMBN7LAKE MEANDEPTN56 N MAXDEPTH 104M
2IMINNL 800412 HQ07020012
0000FEETDEPTH

SAMPLECONTINUEDFROMPREVIOUSPA6E

INITIALDATE 810902810905810913810920810927 81101082O11982O11982O119
INITIALTIME 1055 1530 1510 1333 1641 1330 0001 0001 0001
MEDIWI YATER IiATER WATER YATER IiATER HATER WATER WATER YATER

DEPTHFTSMK 328 0 0 0 0 0 0 3 26
00403 PH LAB SU 75 75
00625TOTIWEL N M6L 46300J 1440
00665PNOSTOT MGLP 3460 050 050
00666PFIOSDIS M6LP 040
31613FECCOLIMFCAGAR 100M1 1K
31673FECSTREPMFKFA6AR 100l1L 45
32210CHLRPHYL A UGL 1200
82028RATIO FECCOL FECSTRP 02j

INITIALDATE 82O11982O11982O119820422820422820422820422 820422820422
INITIALTIME 0002 0002 0003 0001 0001 0001 0001 0001 0001
MEDIUM WATER WATER WATER WATER YATER IiATER YATER WATER WATER

DEPTHFTSMK 0 13 0 0 3 6 9 13 16
00010YATER TEMP CENT 10 20 10 65 65 60 60 60 60
00011wATER TENP FAHN 338s 356 338 437 437j 428s 428 428 428
00029 FIELD IOENT NUMBER 402 402 403 401 401 401 401 401 401
00078TRANSP SECCHI METERS 120
00094CdIDUCTVY FIELD MICROMNO 480 485 490 490 490 490
00048YSAMPLOC DEPTH METERS 00 400 00 00 100 200 3OQ 400 5OQ
00300 DO MGL 109 112 132 130 114 108 102 97
00301 DO SATUR PERCENT 768 189s 1056 1040 912s 864s 816 116s
00403 PH lAB SU 83
623KJELDLN DISS IGL 1560
OQ625TOTKJEL N MGL 1460 1460 1660
00665PHOSTOT MGLP 050 050 060 123
00666PHOSDIS MGLP 033
31613FECCOLIMFCA6AR 100ML 1K
31673FECSTREPNFKFA6AR 100M1 3
32210CHLRPHYL A UGL 1500 190 8000
82028RATIO FECCOL FECSTRP 3S

INITIALATE 820422820422820422820422820422820422820422 820422820422
INITIALTIME 0001 0001 0001 0001 0001 0002 0002 0002 0002
MEDIOM WATER WATER YATER WATER YATER WATER WATER WATER NATER
DEPTHFTSMK 19 22 26 29 32 0 3 6 9

00010WATER TEl CENT 60 55 55 55 55 65 60 60 60
00011 IiATER TEMP FAHN 4285 419 4195 419s 419s 437 428f 4285 42s

SAMPLECONTINUEDONNEXTPAGE
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4442050093282003
LAKE SPRIN6 ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553 HECTAREM070433

TYPAAMBNTLAKE NEANDEPTH56 M NAXDEPTH 104M
21MINNL 800412 HQ07020012
0000FEETDEPTN

SAMPLECONTINUEDFROMPREVIOUSPA6E

INITIALDATE 820422820422820422820422820422820422820422 820422820422
INITIALTIME 0001 OOQ1 OOQ1 0001 0001 OOQ2 02 1002 OM2
MEDIUM WATER MATER YATER YATER WATER WATER WATER MATER MATER

DEPTHFTSMK 19 22 26 29 32 0 3 6 9
00029 FIE IDENT NUMBER 401 401 401 401 401 402 402 402 402
00018TRANSP SECCHI METERS 110
00094CNWICTVY fIELO MICROMHO 490 500 500 500 5Q0
00098VSAMPLOC DEPTH METERS 600 700 800 900 1000 00 100 200 300
00300 DO M6L 93 88 86 18 62 134 128 122 122
00301 DO SATUR PERCENT 7445 688S 6725 609f 484 1072s 1024 976 9765
00403 PN LAB SU 80 83
00625TOTKJEL N M6L 1760
00665PNOSTOT M6LP 090 110
32210CHLRPHYL A U6L 74

INITIALDATE 820422820422820422820422 820422820422820503820503820503
INITIALTIME OQ02 0002 0002 OOQ3 0003 OOQ3 0001 0001 0001
MEDIUM IiATER YATER HATER WATER WATER WATER WATER WATER WATER

DEPTHFTSMK 13 16 19 0 3 6 0 3 6
00010tiATER TEMP CENT 60 55 55 60 60 60 130 130 130
011WATER TEMP FAHN 4285 419 4195 428f 428 428s 554 554 5545
00029 FIELD IDENT NUMBER 402 402 402 403 403 403 401 401 401
00018TRANSP SECCHI NETERS 120 170
00094CNDUCNY FIELD MICRONHO 405 410 410
00098VSAMPLOC DEPTN METERS 400 500 600 00 100 200 00 100 200
00300 00 MGL 114 108 96 134 126 122 158 158 154
301 DO SATUR PERCENT 912 844s 75Of 1012 1008 976s 14915 1491 1453s
00403 PH LAB SU 81 83 89
00623KJELLN DISS M6L 1170
00625TOTKJEL N MGL 1960 2310
00665PHOSTOT M6LP 100 100 053
00666PHOSDIS M6LP 033
31613FECCOLIMFCAGAR 100M1 1K
31613FECSTREPMFKFIAR 100lIL 2
32210CHLRPHYL A UGL 6400 2000
82028RATIO FECCOL FECSTRP 5S



STORET RETVAL DATE8912O1 PGMALLPARM PA6E 47
100054

444205009328Z003
LAKE SPRIN6 ATPRIORLAKE
21139 MINNESOTA SCOTT
AREA 2553HECTAREM070433

TYPAAMBNTLAKE NEANDEPTH56 M MAXDEPTH 104M
21MINNL 800412 HQ07020012
00FEETDEPTN

INITIALDATE 820503820503820503820503820503820503820503820503820503
INITIALTIME 0001 0001 0001 0001 0001 0001 0001 0001 0002
MEDIUM YATER WITER W1TER HATER YATER YATER WATER YATER IIATER

DEPTHFTSMK 9 13 16 19 22 26 29 32 0
00010YATE TEMP CENT 125 120 100 100 95 90 85 80 135
00011WATER TEMP FAHN 5455 5365 500 50OS 49is 482s 473 464s 563f
00029 FIELD IOENT NUMBER 401 401 401 401 401 401 401 401 402
00018TRANSP SECCHI METERS 160
tm094CNDUCTVY FIELD MICROMHO 420 425 435 440 455 465 410 475
00098YSAMPLOC DEPTH METERS 300 400 500 600 700 800 900 1000 00
00300 DO M6 160 156 154 123 102 74 55 24 160
00301 DO SATUR PERCENT 148iS 14445 1363 1089f 8795 638 462 202s 1595
00403 PH lAB SU 80 88
00625TOTKJEL N M6L 1560
00665PHOSTOT M6LP 070 050
32210CHLRPHYL A U6L 2100

INITIALDATE 820503820503 82l0503820503820503 820503820503 820503820503
INITIALTIME 0002 0002 0002 0002 0002 0002 0003 0003 0003
MEOIUM WATER WATER YATER WATER YATER YATER WATER IiATER WATER

OEPTHFTSMK 3 6 9 13 16 19 0 3 6
00010iIATE TEMP CENT 135 135 125 100 90 90 130 130 130
00011IiATER TEMP FAHN 563 563 545s 500 482s 482s 554 554 554s
00029 FIELD IDENT NUMBER 402 402 402 402 402 402 403 403 403
00098VSAMPLOC DEPTH METERS 1 200 300 400 5OQ 600 00 100 200
00300 DO N6L 158 158 153 130 100 60 156 154 150
00301 DO SATUR PERCENT 1491j 1491j 1417 1150 862 517s 1472 1453s 1415s
00403 PN lA6 SU 85 89
00625TOTKJEL N MGL 1640

3220 CNLRPHYL A U6L 2300

INITIALDATE 820503820513820513820513 820513820513820513820513820513
INITIALTIME 0003 0001 0001 0001 0001 0001 0001 0001 0001
MEDIUM YATER WATER WATER WATER YATER YATER NNTER iIATER WATER

DEPTHFTSMK 9 0 3 6 9 13 16 19 22
00010YATE TEMP CENT 100 160 160 155 150 150 150 150 145
00011MATER TEMP F1WN 500 6085 608 5995 590 590 590 59OS 581

SAMPLECONTINUEDONNEXTPA6E



STORET RETAL DATE8912O1 P6MALLPAi1 PNCE 48
700054

4442050093282003
LAKE SPRIN6 ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553HECTAREM070433

TYPAAMBNTLAKE MEANDEPTH56 M NAXDEPTH 104M
21MINNL 800412 HQ070200I2
0000FEETDEPTH

SAPIPLECONTINUEDFRONPREVIOUSPAGE

INITIALDATE 820503820513820513820513 820513 820513820513820513820513
INITIALTIME 0003 0001 O1 0001 0001 0001 0001 0001 0001
MEDIUM WATER WATER WATER WATER YATER WATER WATER YATER WATER

DEPTHFTSMK 9 0 3 6 9 13 16 19 22
00029 FIELi IDENT NUMBER 403 401 401 401 401 401 401 401 401
Ot0T8TRANSP SECCHI METERS 440
00094CNDUCTYY FIELD MICROMHO 410 425 425 435 435 435 435 445
00098VSAMPLOC DEPTH METERS 300 00 100 200 300 400 500 600 100
00300 00 M6L 90 98 95 90 90 82 75 61 58

SATU PERCT 796 98 95OS 882 8825 804 7355 6515 558

00623KJELDLN DISS M6L 1780
00625TOTKJEL N MGL 1510
00665PHOSTOT M6LP 037
00666PHOSDIS M6LP 047
31613FECCOLI MFCA6AR 100MlL 1K
31673FECSTREPMFKFAGAR 100M1 5
32210CHLRPHYL A UGL 540
82028RATIO FECCOL FECSTRP 2s

INITIALDATE 8205138205138205i138205138205i3820513 820513820513820513
INITIALTIME 0001 0001 0001 0002 0002 0002 0002 0002 0002
MEDIUM HATER IiATER IATER IiATER WATER MATER WATER WATER YATER

DEPTHFTSMK 26 29 32 0 3 6 9 13 16
00010WATE TEFIP CENT 135 100 90 160 160 155 155 150 150
00011YATER TEMP FAHN 563 50Oj 482 608 608s 5995 599 590 590
WQL9FIELO IDENT tWMBER 401 401 4Q1 402 402 4ti2 402 402 4Q2
000T8TRANSP SECCHI METERS 430
00094CNDUCTVY FIELD MICROMHO 450 495 495
00098YSAMPLOC DEPTH METERS 800 900 1000 00 100 200 300 400 500
00300 DO MGL 44 16 12 95 91 84 81 72 68
00301 DO SATUR PERCENT 4a5s 142 103 95OS 910s 824 194s 706 667
00403 PH lAB SU 79 84
00625TOTKJEL N MGL 1440
00665PHOSTOT M6LP 070 050
32210CHLRPNYL A U6L 550



STORETRETRTEVALDATE8912O1 PGMALLPAfI PAGE 49
100054

4442050093282003
LAKE SPRIN6 ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553HECTAREM010433

TYPAAMBNTIAKE MEAl1DEPTH56 M MAXDEPTH 104M
2IMINNL 800412 HQ07020012
0000FEETDEPTN

INITIALOATE 820513820513820513820513820513820524820524820524820524
INITIALTIME 0002 Q003 0003 0003 0003 0001 0001 0001 0001
MEDIUM MATER HATER WATER WATER WATER MATER IiATER NATER WATER

DEPTHFTSMK 19 0 3 6 9 0 3 6 9
00010YATER TEMP CENT 145 160 160 155 155 170 110 110 110
00011 NATER TEMP FAHN 5815 608s 608S 5995 5995 6265 626 626 626
00029 FIELD IDENT NIkIBER 402 403 403 403 403 401 401 401 401
000T8TRANSP SECCHI METERS 510
00094CNDUCTVY FIELD MICROMHO 415 430 435 435
00098VSAFIPLOC DEPTH METERS 600 00 100 200 300 00 100 200 300
00300 DO MGL 58 90 86 79 10 87 85 82 82
00301 DO SATUR PERCENT 558 90OS 860 775 686s 897 8765 845 845s
00403 PH LAB SU 83 84 83
00410TALK CACO3 MGL 171
00610NH3NH4NTOTAL M6L 340
00612UNIONZD NH3N M6L 020
00615 NO2N TOTAL NGL 040
00619UNIONZD NH3NH3 MGL 025
00620NO3N TOTAL M6L 410
00623KJELOLN DISS 1L 2180
00625TOTKJEL N MGl 1400 1610
00665PHOSTOT MGLP 050 040 080
666PHOSDIS MGLP 063
31613FECCOLI MFCA6AR lOQlIL 1K
31673FECSTREPMFKFA6AR 100M1 6
32210CHLRPHYL A U6L 220 570
82028RATIO FECCOL FECSTRP 2

INITIALDATE 820524820524820524820524820524820524820524820524820524
INITIALTIME 0001 0001 0001 0001 0001 0001 0001 0002 0001
MEDIUM YATER IiA7ER MATER YATER YATER YATER WATER YATER YATER

DEPTHFTSMK 13 16 19 22 26 29 32 0 3
00010IiATE TEMP CENT 170 170 165 160 160 120 110 110 170
00011 HATER TEMP FAHN 626 626 617 608 6085 536 518 626 626
00029 FIELD IDENT NUMBER 401 401 401 401 401 401 401 402 402
00078TRANSP SECCHI METERS 510
00094CNDUCTVV FIELD MICROMHO 435 435 445 450 450 495 510
00098VSAMPLQC OEPTH METERS 400 500 600 700 800 900 1000 00 100

SAMPLECONTINUEDONNEXTPA6E
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4442050093282003
LAKE SPRING ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553 HECTAREM070433

TYPAAMBNTIAKE MEANDEPTH56 M MAXDEPTN 104M
21MINNL 800412 HQ01020012
OOQOFEETDEPTH

SAMPLECONTINUEOFROMPREYIOUSPAGE

INITIALDATE 820524820524820524820524820524820524820524820524820524
INITIALTIME 0001 0001 0001 0001 0001 0001 0001 02 0002
MEDIUM WATER YATER WATER IiATER WATER MATER WATER YATER YATER

DEPTHFTSMK 13 16 19 22 26 29 32 0 3
00300 DO M6L 78 76 63 55 31 16 10 82 80
301 DO SATUR PERCENT 804s 784j 630 55OS 310 148 90 845 825
00403 PN LAB SU 78 82
00625TOTKJEL N MGL 1680
00665PHOSTOT M6LP 210 080
32210CHLRPHV A U6L 500

INITIALOA7E 820524820524820524820524820524820524820524820524820524
INITIALTIME 0002 0002 0002 0002 0002 0003 0003 0003 0003
MEDIUM WATER YATER WATER IIATER YATER YATER YATER WATER MATER

DEPTHFTSMK 6 9 13 16 19 0 3 6 9
00010WATER TEMP CENT 170 170 170 170 160 110 170 170 170
00011YATER TEMP FAHN 626 626s 626 6265 6085 626 626 626 626s
00029 FIELD IDENT NIIBER 402 402 402 402 402 403 403 403 403
00098VSAMPLOC DEPTN METERS 200 3 400 500 600 00 I00 200 300
00300 DO M6L 78 74 11 61 49 82 81 78 74
301 DO SATUR PERCENT 804s 163 7325 6295 4905 8455 835s 804j 7635
00403 PH LAB SU 81 83
00625TOTKIEL N M6L 2120
00665PHOSTOT MGLP 090 100
32210CHLRPNIIL A U6L 270

INITIALDATE 82052582Q60182060182060782060782060182060782060182Q601
INITIALTIME 1130 0001 0001 0001 0001 0001 0001 0001 0001
MEDIUM NATER MATER YATER YATER WATER WATER MATER WATER IiATER

DEPTHFTSMK 0 0 3 6 9 13 16 19 22
00010YATER TEMP CENT 180 180 180 180 180 180 180 180
00011WATER TEMP FAHN 644 644s 644 644 644 644s 644 644
00029 FIELD IDENT NUMBER 202 401 401 401 401 401 401 401 401
00018TRANSP SECCNI METERS 457 250
00094CNDUCTVY FIELD MICROMHO 435 445 445 450 450 450 450 450
00098YSAMPL4C DEPTH METERS 00 100 200 300 400 500 600 700
00300 DO ML 86 86 84 82 80 80 80 78

33 R PERCT 9g3 9055 884 863 842s 842s 842 821

00623KJELOLN DISS MGL 2120
00625TOTKJEL N MGL 2130

SAMPLECONTINUED01NEXTPA6E
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4442050093282003
LAKE SPRIN6 ATPRIORLAKE
21139 MINNESOTA SCOTT
AREA 2553NECTAREM070433

TYPAAMBNTLAKE MEANDEPTH56 N MAXOEPTN 104M
21MINNL 800412 HQ07020012
0000FEETDEPTH

SAMPLECONTINUEOFROMPREVI011SPAGE

INITIALDATE 8205258206O1820601820607 8206078206018206078206078206O1
INITIALTIME 1130 0001 OOQ1 OOQ1 OOQ1 OOQ1 OOQ1 0001 t01
MEDIUM WATER YATER YATER MATER NATER YATER YATER MATER WATER

DEPTHFTSMK 0 0 3 6 9 13 16 19 22
00665PHOSOT MGLP 113
00666PHOSDIS MGLP 093
31613FECCOLI MFCA6AR 100M1 1
31673FECSTREPMFKFA6NR 100ML 2
32210CHLRPHYL A U6L 1800
82028RATIO FECCOL FECSTRP 5S

INITIALDATE 82O601820607820607820601820607820607820607 820607820607
INITIALTIME 0001 0001 0001 0002 0002 0002 OOQ2 0002 OOQ2
MEDIUM ViATER WATER NATER YATER IiATER YATER YATER YATER WATER
DEPTHFTSMK 26 29 32 0 3 6 9 13 16

00010WATER TEMP CENT 175 135 130 180 180 180 180 175 ll5
00011 YATER TEMP FAHN 6355 5635 554 644 644 644s 644s 635s 6355
029 FIELD IDENT NUMBER 4a1 401 401 402 402 402 402 402 402
00018TRANSP SECCHI NETERS 250 I
00094CNOUCTVY FIELD MICROMHO 460 480 480
00098VSAltPIOC DEPTH METERS 8 900 1000 OQ 100 2U0 3OQ 400 500
00300 DO MGL 76 12 10 75 14 12 71 70 70
00301 DO SATUR PERCENT 784s 113s 94 789s 779S 758s 747 122s 722
00403 PH AB SU 11 82 82
00625TOTKJEL N M6L 1640
00665PHOSTOT M6LP 390 130 120
32210CHLRPHYL a uG i500

INITIALDATE 820601 820601820607820607820608820621820621 820621820621
INITIALTIME OOQ2 0003 0003 0003 1030 0001 0001 0001 0001
MEDIUM YATER IiATER WATER NATER WATER YATER WATER WATER YATER

DEPTHFTSNK 19 0 3 6 0 0 3 6 9
00010WATER TEMP CENT 115 180 180 180 190 190 190 190
00011YATER TEMP FANN 635 644f 6445 644 662f 6625 662f 6625
00029FIELD IDENT NUMBER 402 403 403 403 202 401 401 401 401
00078TRANSP SECCHI METERS 250 427 110
00094CNDUCTVY FIELD MICROMHO 355
00098VSAFIPLOC DEPTH METERS 600 00 100 200 00 100 200 300
00300 00 MGL 59 82 18 74 105 103 100 94
00301 DO SATUR PERCENT 608s 8635 821s 779 1117s 1096s 1064s 100OS
00403 PN LAB SU 83 86

SAMPLECONTINUEDONNEXTPA6E
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4442050093282003
LAKE SPRIN6 ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553HECTAREM010433

TYPAAMBNTLAKE MEANDEPTH56 N MAXDEPTH 104M
21MINNL 800412 HQ07020012
0000FEETDEPTH

SAMPLECONTINUEDFROMPREVIOUSPAGE

INITIALDATE 8206078206078206l0782Q607 82Ob08820621 8206218206218221
INITIALTIME 0002 0003 0003 0003 1030 0001 0001 0001 0001
MEDIUM IiATER WATER WATER WATER WATER WATER HATER YATER YATER

DEPTHFTSMK 19 0 3 6 0 0 3 6 9
00410 TAL CACO3 MGL 172
00610NH3NH4 NTOTAL MIL 090
00612UNIONZD NH3N M6L 0125
00615 NOZN TOTAL M6L OlOK
00619UNIONZD NH3NH3 M6L 014
00620NO3N TOTAL MGL 050
OOf3KJELDLN DISS MGL 1460
OQ625TOTKJEL N M6L 1500 2010
00665PHOSTOT MGLP 080 110
00666PHOSDIS MGLP 067
31613FECCOLI MFGAR 100ML 1K
31673FECSTREPMFKFA6AR 100ML 1K
32210CHLRPHYL A UGL 1500 5100
82028 RATIO FECCOL FECSTRP 1

INITIALDATE 820621 820621820621820621820621820621820621 820621 820621
INITIALTIME 0001 0001 1 0001 0001 0001 0001 0002 0002
MEDIttM WATER WATER YATER WATER WATER YATER iIATER WATER YATER

DEPTHFTSl4K 13 16 19 22 26 29 32 0 3
00010WATE TEMP CENT 190 190 190 185 180 175 110 190 190
00011WATER TEMP FAHN 662s 662s 662 653s 644 635s 626s 662s 662s
00029 FIELD IDENT NUMBER 401 401 401 40I 401 401 401 402 402
00078TRANSP SECCHI METERS 150
00094CNDUCTVY FIELD MICROMHO 355
00098VSAMPLOC DEPTH METERS 4OQ SOQ 600 700 SOQ 900 1000 00 100
00300 DO M6L 92 92 77 47 19 12 9 95 94
00301 DO SATUR PERCENT 979s 919f 819 495 200 124 935 101ls 100OS
00403 PH LAB SU 85 84 80 78 77 85
00625TOTKJEL N MGL 2240
00665PHOSTOT M6LP 270 140
32210CHLRPHYL A U6L 7000
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4442050093282003
LAKE SPRIN6 ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553HECTAREM010433

TYPAAMBNTLAKE 21MINNL M

NQP070200124
M

00FEETDEPTH

iNirIALoarE 82062182062182062i82062i82062i 820621820621820621 82062i
INITIALTIME 0002 0002 0002 0002 0002 0003 0003 0003 0003
MEDIUM YATER WATER WATER YATER IIATER MATER YATER YATER WATER

DEPTHFTSMK 6 9 13 16 19 0 3 6 9
000101lATER TEMP CENT 190 190 190 185 185 190 190 190 185
00011YATER TEMP FAHN 6625 66ZS 662f 653s 6535 662S 6625 662 6535
029FIELD IDENT NUMBER 402 402 402 402 402 403 403 403 403
00018TRANSP SECCHI METERS 270
00098VSAMPLOC DEPTH METERS 200 300 400 500 600 00 100 200 300
00300 DO MGL 90 84 80 78 73 78 77 71 63
00301 DO SATUR PERCENT 957 894s 851s 8215 768s 83OS 819s 755 663s
00403 PH LAB SU 83 84
00625TOTKJEL N M6L 1880
00665PHOSTUT MGLP 090 130
32210CHLRPH1fl A U6L 1100

INITIALDATE 82062382062982062982O629820629820629820629820629820629
INITIALTIME 1130 0001 0001 O1 0001 0001 OQO1 0001 0001
MEDIUM YATER NATER WATER WATER WATER HATER HATER YATER WATER

DEPTNFTSMK 0 0 3 6 9 13 16 19 22
00010YATER TEMP CENT 220 220 215 205 200 195 190 185
00011WATER TEMP FAHN 7165 116f 707f 689f 68Of 6115 6625 6535
00029FIELD IDENT NUMBER 202 401 401 401 401 401 401 401 401
00018TRANSP SECCHI METERS 76 280
00094CNDUCTVY FIELD MICROMHO 475 475 480 480 490 495 495 50Q
00098VSAlIPLOC DEPTH NETERS 00 100 200 300 400 500 600 700
00300 DO M6L 103 92 17 56 47 38 35 22
00301 DO SATUR PERCENT 111OS 1045 856 6095 511s 4045 3725 232s
00403 PH LAB SU 86 81
023IWELDIN DISS M6L 1410
00625TOTKJEL N M6L 1870
00665PHOSTOT M6LP 121 130
00666PHOSDIS MGLP 070
31613FECCOLIMFCA6AR 100M1 2
316T3FECSTREPMFKFA6NR 100M1 30
32210CHLRPHYL A U6L 44OQ
82028 RATIO FECCOL FECSTRP OT



STORET RETVAL DATE8912O1 PGMALLPARM PA6E 54
700054

4442050093282003
LAKE SPRIN6 ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553HECTAREM070433

TYPAAMBNTLAKE FIEpNDEPTH56 M MAXDEPTH 104M
21MIkNl 800412 NQ07020012
0000FEETDEPTH

I
INITIALDATE 820629820629820629820629820629820629820629820629820629
INITIALTIME 0001 01 0001 OOQ2 02 0002 0002 0002 0002
MEDIUM YATER WATER WATER WATER YATER WATER WATER YATER WATER

DEPTHFTSMK 26 29 32 0 3 6 9 13 16
00010YATER TEMP CENT 180 180 170 225 225 225 200 200 190
00011YATER TEMP FAHN 644s 644 626 725 725f 725 680 68OS 662
00l129 FIELD IDENT NUMBER 401 401 401 402 402 402 402 402 402
00078TRANSP SECCHI METERS 220
00094CNDUCTVY FIELD MICROMHO 505 505 530
00098VSAliPLOC DEPTH METERS 800 900 1000 00 100 200 300 400 500
00300 DO M6L 17 12 9 109 1Q8 90 55 48 28
00301 DO SATUR PERCENT 1795 126 935 1239s 1227 1013s 598 522 298
00403 PH LAB SU 76 87 81
00625TOTKJEL N MGL 2040

32210CNLRPHYL A MUGLP 440 281 180

INITIALDATE 82062982062982062982070120107 820701 820707820707820707
INITIALTIME 0003 0003 0003 0001 0001 0001 0001 0001 0001
MEDIUM WATER YATER YATER WATER YATER HATER WATER YATER YATER

OEPTHFTSMK 0 3 6 0 3 6 9 13 16
OOOlOYATE TEMP CENT 220 220 220 240 240 240 240 235 215
00011 YATER TEMP FAHN 7165 716 7165 152s 1525 1525 7525 7435 701s
00029FIELD IDENT Nl1M8ER 403 403 403 401 401 401 401 401 401
10018TRANSP SECCHI METERS 130 120
00094CMUUCTVY FIELO NICROMHO 450
00098YSAfiPLOC OEPTH NETERS 00 100 200 00 100 200 300 400 500
003 DO MGL 101 96 96 106 103 100 96 78 43
00301 DO SATUR PERCENT 11485 1091 1091 1247 1212s 1176 1129 89TS 478
00403 PH lA8 SU 86 89
00623IWELDLN DISS MGL 1780
00625TOTKJEL N M6L 3180 2190
00665PHOSTOT MGLP 300 147
OQ666PHOSDIS MGLP 060
31613FECCOLI MFCAGAR 100M1 1
31673FECSTREPMFKFA6AR 100M1 2
32210CHLRPHYL A U6L 2200 8900
82028RATIO FECCOL FECSTRP 5S
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4442050093282003
LAKE SPRING ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553HECTAREM070433

TYPAAMBNTLAKE MEpNDEPTN56 M MAXDEPTN 104M
21MINNL 800412 HQ07020012
0000FEETDEPTH

INITIALDATE 82010782070782O70782070782070782O10782O107820707 820107
INITIALTIME 0001 0001 01 0001 0001 0002 0002 0002 0002
MEDIUM WATER WATER WATER WATER WATER YATER WATER WATER YATER

DEPTNFTSMK 19 22 26 29 32 0 3 6 9
00010YATE TEMP CENT 185 18Q 180 110 170 230 230 230 230
00011WATER TEMP FAHN 6535 644S 6445 6265 6265 T34 134 134s 734s
00029 FIELO IDENT NUMBER 401 401 401 401 401 402 402 402 402
000T8TRANSP SECCHI METERS 160
00094CNDUCTVY FIELD MICROMHO 470 495
00098VSAMPLOC DEPTH METERS 600 700 800 900 1000 00 100 200 300
00300 DO MGL 11 9 1 7 7 90 89 82 76
00301 DO SATUR PERCENT 1165 95 14s 12 12s 1034j 10235 943 874
00403 PH LAB SU 84 78 88
00625TOTKJEL N M6L 2240
00665PNOSTOT M6LP 140 560 150
32210CHLRPHYL A U6L 4600

INITIALDATE 820701820707 820707820707820707 820707820701820707820719
INITIALTIME 0002 0002 0002 0003 0003 0003 0003 1150 0001
MEDIUM WATER YATER WATER WATER YATER YATER MATER YATER YATER

DEPTHFTSMK 13 16 19 0 3 6 9 0 0
Q0010YATE TEMP CENT 225 205 185 230 230 225 220 245
00011 WATER TEMP FANN 125 689 6535 734j 734 7255 716 761s
00029 FIELD IDENT NUMBER 402 402 402 403 403 403 403 202 401
00018TRANSP SECCHI METERS 180 137 130
00094CNDUCTVY FIELD MICROMHO 405
00098YSAMPLOC DEPTH METERS 400 500 600 00 100 200 300 00
003 DO MGL 64 21 1 16 70 61 53 113
00301 DO SATUR PERCENT 721 228 14s 874 805 693s 602s 1329
00403 PH LAB SU 86 88 90
00410TALK CACO3 MGL 167
00610NH3NH4 NTOTAL M6L 040
00612UNIONZO NN3N M6L 014
00615NO2N TOTAL MGL OlOK
00619UNIONZD NH3NH3 MGL 017 i
00620NO3N TOTAL M6L 050
00623KJELULN DISS M6L 1610
00625TOTKJEL N M6L 2Q40 2570 I

SAMPLECONTINUEDONNEXTPA6E



STORET RETVAL DATE8912O1 P6MALLPAI1 PAGE 56
700054

4442050093282003
IAKE SPRIN6 ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553HECTAREM070433

TYPAAMBNTLAKE MEANDEPTH56 M MAXDEPTH 104M
2lMINNL 800412 HQ07020012
0000FEETDEPTH

SAMPLECONTINUEOFROFtPREVIOUSPAGE

INITIALDATE 8207078207018207O182070782010782070782O101 820701820719
INITIALTIME 0002 0002 0002 0003 03 0003 0003 1150 0001
NEDIUM WATER WATER WATER YATER WATER WATER WATER YATER WATER

DEPTHFTSMK 13 16 19 0 3 6 9 0 0
665PHOSTOT M6LP 140 140 157
00666PHOSDIS MGLP 087
32210CHLRPHYL A U6L 2300 7600

INITIALDATE 820719820119820719820719820719820719820119820719820719
INITIALTIME 0001 0001 0001 000 OQO1 0001 0001 0001 0001
MEDIUM YATER YATER WATER YATER YATER IiAlER NATER WATER YATER

DEPTNFTSMK 3 6 9 13 16 19 22 26 29
00010MATER TEMP CENT 245 240 240 235 230 210 190 180 I10
00011IiATER TENP FAHN 76if 7525 752f 7435 734t 6985 662s 644f 626t
00029 FIELD IDENT NUMBER 401 401 401 401 401 401 401 401 401
00094CNDUCTYY FIELD MICROMHO 415 425 425 440 445 465 490 505 520
00098VSAMPLOC DEPTH METERS 100 200 300 400 500 600 700 800 900
00300 DO M6L 104 86 82 32 22 12 11 10 10
00301 DO SATUR PERCENT 1224 10I2 965s 368 2535 I33 1175 1055 103
OQ403 PH LAB SU 88 80
665PHOSTOT IGLP 130 400
31613FECCOLIMFCAGAR 100M1 1K
31673FECSTREPMFKFA6AR 100ML 2
3Y110CHLRPHYL A UGL 56Q0
82028RATIO FECCOl FECSTRP 5s

INITIALDATE 82f0119820719820719820719820119820719820719820119820719
INITIALTIME 0001 0002 0002 02 0002 0002 0002 0002 0003

DEPTHMK
YATER

32
YATER

0
WATER

3
YATER

6
WATER

9
YATER

13
NATER

16
WATER

i9
YATER

O
00010YATE TEMP CENT 170 250 250 245 240 240 230 200 250
00011WATER TEMP FAHN 626 77Of 71O 7615 752 752 734s 68Oi 770
00029 FIELD IDENT NUMBER 401 402 402 402 402 402 402 402 403
00018TRANSP SECCHI METERS 130 140
00094CNDUCTVY FIELD MICROIHO 530
00098YSAMPLOC DEPTH METERS 1000 00 100 200 300 400 500 600 00
00300 DO MGL 8 103 97 82 55 24 10 7 111
00301 DO SATUR PERCENT 825 1226 11555 9655 6475 2825 115 165 1321s
00403 PH lAB SU 76 90 83 91
00625TOTKJEL N MGL 2120 2260
OQ665PHOSTOT 14GLP 1020 150 250 140

SAMPLECONTINUEDONNEXTPA6E
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4442050093282003
LAKE SPRING ATPRIORLAKE
21139 MINNESOTA SCOTT
AREA 2553HECTAREM070433

TYPAAMBNTLAKE MEANDEPTH56 FI MAXDEPTH 104M
21MINNl 800412 HQ07020012
00FEETOEPTH

SAMPLECONTINUEDFROMPREVIOUSPAGE

INITIALDATE 82O119820719820719820719820119820719820719820719820119
INITIALTIME 0001 0002 0002 0002 0002 0002 0002 0002 0003
MEDIUM YATER YATER MATER WATER WATER WATER WATER WATER IiATER

DEPTHFTSMK 32 0 3 6 9 13 16 19 0
32210CHLRPHY A U6L 7000 6700

INITIALDATE 820719820719820719820720820802820802820802820802820802
INITIAtTIME 0003 0003 0003 0930 0001 0001 OQO1 0001 OOOI
MEDIUM YATER WATER YATER YATER WATER W1TER MATER HHTER iIATER

DEPTHFTSMK 3 6 9 0 0 3 6 9 13
00010WATE TEMP CENT 250 250 245 245 245 245 245 245
00011YATER TEMP FAHN 77OS 17OS 761 761 16It 161 761 761j
00029 FIELD IDENT NUMBER 403 403 403 202 401 401 401 401 401
00078TRANSP SECCHI METERS 122 210
00094CNDUCTVY FIELD MICROMHO 425 425 430 430 430
00098VSAMPLOC DEPTH METERS 100 200 300 00 100 200 300 400
00300 DO MGL 110 104 86 63 61 59 58 54
00301 DO SATUR PERCENT 1310 1238 1012 7415 718s 694s 682 635s
00403 PH LAB SU 86
00623KJELDLN DISS MGL 1900
00625TOTKJEL N MGL 1800
00665PHOSTOT MGLP 131
00666PHOSDIS M6LP 101
31613FECCOLIMFCA6AR 100ML 2
31613FECSTREPMFKFAGAR 100M1 2
32210CNLRPHYL A U6L 1700 1400
82028RATIO FECCOL FECSTRP 1S

INITIALDATE 82080282080282080282080282080282080282OS02820802820802
INITIALTIME 0001 0001 0001 0001 0001 0001 0002 0002 0002
MEDIUM YATER YATER IiATER YATER WATER YATER YATER YATER 11ATER

DEPTHFTSlIK 16 19 22 26 29 32 0 3 6
00010WATER TEMP CENT 235 210 185 160 160 160 250 250 250
00011YATER TEMP FAHN 7435 698 6535 608 6085 608s 71OS 11OS 17OS
00029FIELD IDENT NUMBER 401 401 401 401 401 401 402 402 402
00078TRAMSP SECCHI METERS 170
00094CNDUCTVY FIELD MICROMHO 445 415 515 545 545 545
00098VSAMPLOC DEPTH METERS 500 600 700 800 900 1000 00 100 200
00300 DO MGL 12 7 7 6 6 5 74 12 72
00301 DO SATUR PERCENT 138f 18 74f 6Of 6OS SOS 881 857 857
00403 PH LAB SU 83 76 87

SAMPLECONTINUEDONNEXTPA6E
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4442050093282003
LAKE SPRING ATPRIORLAKE
21139 MINNESOTA SCOTT
AREA 2553HECTAREM070433

TYPAAMBNTLAKE MEANDEPTH56 M MAXDEPTH 104M
21MINNL 800412 HQ07020012
00FEETDEPTH

SAMPIECONTINUEDFROMPREYIOUSPA6E

INITIALOATE 820802820802820802820802820802820802820802820802820802
INITIALTIME 0001 0001 0001 0001 0001 0001 0002 0002 0002
MEDIUM YATER YATER WATER YATER WATER WATER YATER WATER WATER

DEPTHFTSMK 16 19 22 26 29 32 0 3 6
00625TOT EL N FIGL 1920
00665PHOSTOT MGLP 190 830 130
32210CHLRPHtlI A U6L 2600

INITIALDATE 82080282080282080282OS0282OS02820802820802820802820810
INITIALTIME 0002 0002 OOQ2 0002 0003 0003 OOQ3 0003 0001
MEDIUM YATER IiATER IiATER WATER YATER WATER WATER HATER YATER

DEPTHFTSMK 9 13 16 19 0 3 6 9 0
00010WATER TEMP CENT 250 250 235 Z20 250 250 250 250 230
00011WATER TEMP FAHN 77OS 77Of 743f 716t 77OS 71Ot 77OS 77OS 7345
00029 FIELD IDENT NUMBER 402 402 402 402 403 403 403 403 401
00078TRANSP SECCHI METERS 150 140
00094CNDUCTVY FIELD MICROMHO 425
00098VSAMPLOC DEPTN METERS 300 400 500 600 00 100 200 300 00
00300 DO FIGL 72 70 12 8 13 61 60 59 66
00301 DO SATUR PERCENT 851s 833 1385 91 869 798s 714 702 1595
00403 PH LAB SU 85 86 82
00623KJELDLN DISS MGL 1590
OQ625TOTKJEL N M6L 1800 1860
00665PHOSTOT MGLP 160 160 170
00666PHOSOIS MGLP 100
32210CHLRPHYL A UGL 1800 4000

INITIALDATE 82081082Q810820810820810820810820810820810820810820810
INITIALTIME 0001 0001 0001 0001 0001 OQO1 0001 0001 0001
MEDIUM YATER MATER YATER ilATER ilATER MATER WATER WATER WATER

DEPTHFTSMK 3 6 9 13 16 19 22 26 29
00010WATER TENP CENT 230 230 230 230 230 225 190 175 165
00011 WATER TEMP FAHN 734j 734 734 734 734 725s 662 635s 617s
029 FIELD IDENT NUMBER 401 401 401 401 401 401 401 401 401
00094CNDUCTYY FIELD MICROMHO 430 430 435 435 430 430 520 525 545
00098VSAMPLOC DEPTH NETERS 100 200 300 400 500 600 700 800 900
00300 DO M6L 64 61 61 59 58 61 16 12 11
00301 DO SATUR PERCENT 7365 701s 701s 6785 667S 6935 11OS 124 110
00403 PH IAB SU 81 19
00665AHOSTOT M6LP 150 190
31613FECCOLIMFCAGAR 100IL IK

SAMPLECONTINUEDONNEXTPA6E
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4442050093282003
LAKE SPRIN6 ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553 HECTAREM010433

TYPAAMBNTLAKE MEANDEPTH56 M NAXDEPTH 104M
21MINNL 800412 HQ01020012
0000FEETDEPTH

SAMPLECONTINUEOFROMPREVIWSPAGE

INITIALOATE 82081082081082081082081082l0810820810820810820810820810
INITIALTIME 0001 0001 0001 0001 0001 0001 0001 0001 0001
MEDIUM IiATER YATER YATER YATER WATER MATER IiATER WATER WATER

DEPTHFTSMK 3 6 9 13 16 19 22 26 29
316T3FECSTEPMFKFA6AR 100ML 9
32210CHLRPHIIL A U6L 3600
82028RATIO FECCOL FECSTRP 1

INITIALDATE 820810820810820810820810820810820810820810820810820810
INITIALTIME 0001 0002 0002 0002 0002 0002 0002 0002 0003
MEDIUM YATER WATER NATER YATER YATER YATER IIATER YATER WITER
DEPTHFTSMK 32 0 3 6 9 13 16 19 0

00010WATER TEMP CENT 165 230 230 230 230 230 230 220 230
00011NATER TEMP FAHN 611 734f 7345 734 134s T34s 734f 7165 734
00029FIELD IDENT NUMBER 401 402 402 402 402 402 402 402 403
00078TRANSP SECCHI METERS 130 140
00094CNDUCTVII FIELD MICROMHO 545
00098VSAMPLOC OEPTN METERS 1000 00 100 200 300 400 500 600 00
00300 DO MGL 9 64 63 54 55 51 58 53 64
00301 DO SATUR PERCENT 9Os 736 1245 621 632f 6555 667 602s 7365
00403 PH lA6 SU 70 82 82 8I
00625TOTKJEL N MGL 2120 1920
00665PHOSTOT M6LP 1600 170 160 190
32210CHlRPHYL A UGL 3600 2800

INITIALDATE 82081082081082081082081782OS23820823820823820823820823
INITIALTIME 0003 0003 0003 1430 0001 0001 0001 0001 0001
MEDIUM W1TER IiATER NATER WATER NATER MATER YATER W1TER WATER

DEPTHFTSMK 3 6 9 0 0 3 6 9 13
00010ViATER TEMP CENT 230 220 215 235 230 230 230 230
00011MATER TEMP FAHN 734 1165 7075 7435 734s 734s 734s 734
00029FIELD IOENT IIUFIBER 403 403 403 202 401 401 401 401 401
00078TRANSP SECCNI METERS 183 120
00094CNDUCTVY FIELD MICROMHO 380 405 405 410 415
00098YSAMPLOC DEPTH METERS 100 200 300 00 1OQ 200 300 400
00300 DO M6L 59 66 51 88 88 17 16 71
00301 DO SATUR PERCENT 678 150 561s 1012 1012s 885 874 816s
00403 PH lA8 SU 89 88
ooaioraK caco3 Ms ii
00610NH3NH4 NTOTAL MGL 160
00612UNIONZD NH3N M6L 0465

iSAMPLECONTINUEDONNEXTPA6E



STORET RETVAL DATE8912O1 PGMALLPAI1 PA6E 60
100054

4442050093282003
LAKE SPRIN6 ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553HECTAREM010433

TYPAAMBNTLAKE MEANOEPTH56 M MAXDEPTH 104N
21MINNL 800412 HQ07020012
0000FEETDEPTH

SAMPLECONTINUEDFROMPREVIOUSPAGE

INITIALDATE 820810820810820810820811 820823820823820823820823820823
INITIALTIME 0003 0003 0003 1430 0001 0001 01 0001 0001
MEDIUM WATER WATER IiATER WATER ilATER YATER WATER WATER WATER
DEPTHFTSMK 3 6 9 0 0 3 6 9 13

00615NO2N TOTAL MGL OlOK
Gi619UNIONZD NH3NH3 MGL 056
OU620NO3N TOTAL MGL 100
00623KJELDLN DISS M6L 1460
00625TOTKJEL N M6L 1970
00665PHOSTOT M6LP 133
00666PHOSDIS M6LP 063
31613FECCOLI MFCAGAR 100M1 1
31613FECSTREPMFKFAGAR 100lIL 8
32210CHLRPHYL A U6L 3900 3900
82028 RATIO FECCOL FECSTRP 1s

INITIALDATE 82082382082382082382082382082320823820823820823 820823
INITIALTIME 0001 0001 0001 0001 0001 0001 0002 0002 0002
MEDIUM IiATER WATER WATER WATER tATER WATER WATER WATER MATER

OEPTHFTSMK 16 19 22 26 29 32 0 3 6
010YATE TEMP CENT 220 215 200 190 170 160 235 230 230
00011YATER TEMP FAHN 7165 107s 680s 662 626j 6085 743 74 734s
00029 FIELA IDENT NUMBER 401 401 401 401 401 401 402 402 402
00018TRANSP SECCHI METERS 120
00094CNDUCTYY FIELD MICROMHO 435 450 480 520 550 565
00098VSAMPLOC DEPTH METERS 500 600 700 800 900 1000 00 100 200
00300 DO IL 34 21 21 21 21 20 18 72 68
00301 DO SATUR PERCENT 3865 233s 228s 223 216j 20Os 897s 828 782s
00403 PH IAB SU 83 15 89
00625TOTKJEL N MGL 1660
00665PHOSTOT M6LP 170 1000 130
32210CHLRPHYL A UGL 3900
p

INITIAIDATE 8208238208238208238208238208238208238208238208238209O1
INITIALTIME 0002 0002 0002 0002 0003 0003 0003 0003 1010

DEPTFTSMK
YATER

9
HATER

13
NATER

16
MATER

19
NATER

O
WATER

3
YATER

6
YATER

9
WATER

O
00010YATE TEMP CENT 230 230 230 210 235 230 230 230
00011 YATER TQIP FANN 134s 734s 134 698 743j 134s 734 734s
00029 FIELD IOENT NUMBER 402 402 402 402 403 403 403 403 202
00078TRANSP SECCHI METERS 110 137

SAMPLECONTINUEDONNEXTPAGE



STORET RETYAL DATE8912O1 PGMALLPARM PAGE 61
700054

4442050093282003
LAKE SPRING ATPRIORLAKE
27139 MINNESQTA SCOTT
AREA 2553HECTAREM070433

TYPAAMBNTLAKE MEANDEPTH56 M MAXDEPTH 104M
21MINNL 800412 NQ0T020012
0000FEETDEPTH

SAFIPLECONTINUEDFRONPREVIOUSPAGE

INITIALDATE 82082382082382082382082382082382082382082382023 8209O1
INITIALTIME 0002 2 0002 0002 03 03 OOQ3 0003 1010
MEDIUM NATER YATER MATER WATER WATER WATER WATER WATER WATER

DEPTNFTSMK 9 13 16 19 0 3 6 9 0
00098VSAMPLOC DEPTH METERS 300 400 500 600 00 100 200 300
00300 DO MGL 68 46 36 13 76 16 74 56
00301 DO SATUR PERCENT 182f 529 414j 144f 874s 874s 851s 644j
00403 PH LAB SU 86 89
00625TOTKJEL N MGL 2000
00665PHOSTOT MGLP 130 130
32210CHLRPH1fL A U6L 4000I

INITIALOATE 820907820907820907820907820907 820907820907820907820901
INITIALTIME 0001 0001 0001 0001 0001 0001 0001 0001 0001
MEDIUM WATER MATER WATER YATER WATER NATiER YATER HATER WATER

DEPTHFTSSMK 0 3 6 9 13 16 19 22 26
00010WATER TEMP CENT 200 200 200 200 200 200 200 200 200
00011YATER TEMP FAHN 680 68Os 680 68OS 68OS 680 680 680 680
00029FIELD IOENT NUMBER 401 401 401 401 401 401 401 401 401
00078TRANSP SECCHI METERS 120
00094CNDUCTVY FIELD MICROMHO 390 400 400 400 400 400 405 410 425
00098VSAMPLOC DEPTH METERS 00 100 2OQ 3 400 5Q0 6OQ 100 8OQ
00300 DO M6L 86 86 82 81 81 19 78 76 6
00301 DO 1TUR PERCENT 9355 9355 891 880 880 8595 8485 826 655
00403 PH lAB SU 87 87
00623KJELOLN OISS M6L 1410
00625TOTKJEL N M6L 2250
00665PHOSTOT LP 140 150
00666PHOSDIS IGLP 087
31613FECCOLIMFCAGAR 100ML 4
31673FECSTREPMFKFA6AR 100ML 4
32210CHLRPHYL A U6L 8700
82028RATIO FECCOL FECSTRP 1s

INITIALOATE 8209018209OT820901820901820907 820907820907820907820907
INITIALTIME 0001 0001 0002 0002 0002 0002 0002 0002 0002
MEDIUM YATER YATER ilATER YATER YATER YATER YATER WATER YATER

DEPTHFTSMK 29 32 0 3 6 9 13 16 19
00010WATER TEFIP CENT 190 180 200 200 200 200 200 Z00 200
00011WATER TEMP FAHN 662s 644 680s 680s 68OS 68OS 68Of 68Os 680
00029 FIELD IDENT NUMBER 401 401 402 402 402 402 402 402 402

SAMPLECONTINUEDONNEXTPA6E



STORET RETAL DATE8912O1 P6MALLPAti PA6E 62
100054

4442050093282003
LAKE SPRIN6 ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553HECTAREM070433

TYPAAMBNTLAKE MEANOEPTH56 M MAXDEPTH 104M
21MINNl 800412 HQ07020012
00FEETDEPTN

SAMPLECONTINUEOFROMPREYIOUSPAGE

INITIALDATE 820907820901820907820907 8209018209018209078209018209O1
INITIALTIME 0001 0001 0002 0002 0002 02 OOQ2 0002 0002
MEDIUM YATER YATER WATER WATER NATER WATER WATER YATER WATER

DEPTHFTSMK 29 32 0 3 6 9 13 16 19
000T8TRANSP SECCHI METERS 100
00094CNDUCTVIf FIELD MICROMHO 465 550
00098YSAMPLOC DEPTH METERS 900 1000 00 100 200 300 400 500 600
00300 DO NGL 3 2 96 94 88 88 87 84 84
00301 DO SATUR PERCEIlT 32s 21 1043 1022s 957 9575 946s 913s 9135
00403 PN AB SU 81 87 87
00625TOTKJEL N M6L 2320

32210CHLRPHYL A U6LP 230 86110 150

INITIALDATE 8209078209078209078209O1820907820914820915 820915820915
INITIALTIME 0003 0003 0003 0003 0003 1500 0001 0001 0001
MEDIUM YATER WATER YATER WATER MATER WATER IiATER WATER YATER

DEPTHFTSMK 0 3 6 9 13 0 0 3 6
00010ItATER TEMP CENT 200 200 200 200 195 190 190 190
00011 WATER TEMP FAHN 68OS 68OS 680 68OS 61IS 6625 6625 662f
00029 FIELO IOENT NUMBER 403 403 403 403 403 202 401 401 401
00078TRANSP SECCHI METERS 110 213 140
00094CNDUCTVY FIELD MICROMHO 385 395 395
00098VSAlIPLOC DEPTH METERS 00 100 200 300 4 00 100 200
00300 DO MfiL 98 96 96 96 96 72 71 68
00301 DO SATUR PERCENT 1065 10435 1043j 103 1021 166 755 T23
00403 PN LAB SU 88 84
00623KJELDLN DISS MGL 1570
00625TOTKJEL N M6L 2400 2220
00665PHOSTOT M6LP 130 157
00666PHOSDIS M6LP 101
31613FECCOLIMFCA6AR 100M1 3
31673FECSTREPMFKFAGAR 100M1 20
32210CHLRPHYL A UGL 8600 6900
82028RATIO FECCOL FECSTRP 2



STORET RETAL OATE8912O1 P6MALLPAfW P1E 63
100054

4442050093282003
LAKE SPRING ATPRIORLAKE
21139 MINNESOTA SCOTT
AREA 2553HECTAREM070433

TYPAfAMBNTLAKE MEANDEPTH56 M MAXDEPTH 104N
21MINNL 800412 HQ07020012
0000FEETDEPTH

INITIALDATE 820915820915820915820915820915820915820915820915820915
INITIALTIME 0001 O1 0001 0001 0001 0001 0001 01 0002
MEDIUM YATER iIATER WATER WATER WATER HATER WATER WATER YATER

DEPTHFTSMK 9 13 16 19 22 26 29 32 0
00010WATE TEMP CENT 190 190 190 190 190 190 190 190 185
00011 WATER TEMP FAHN 6625 6625 662f 662 662s 662 662 6625 6535
E0029 FIELD IDENT NUMBER 401 401 401 401 401 401 401 401 402
00078TRANSP SECCHI METERS 150
00094CNDUCTVIf FIELD MICROMHO 395 395 400 400 405 405 405 405
00098VSAMPLOC DEPTH METERS 300 400 500 600 100 800 900 1000 00
00300 DO M6L 64 64 63 64 62 62 63 63 68
00301 DO SATUR PERCENT 681 681 67OS 681 660 66Ot 670 67OS 116
00403 PH LAB SU 84 84 83
00625TOTKJEL N M6L 1920
00665PHOSTOT M6LP 170 170 150
32210CHLRPHYL A UGL 6100 6800

INITIALDATE 820915820915820915820915820915820915820915820915 820915
INITIALTIME 0002 0002 0002 0002 0002 0002 0003 0003 OOQ3
MEOIUN WATER WATER IiATER YATER WATER WATER WATER WATER YATER

DEPTHFTSMK 3 6 9 13 16 19 0 3 6
00010W1TER TEMP CENT 185 185 185 185 185 180 180 180 180
00011 YATER TEMP FANN 653s 653f 653s 653 653 644j 6445 644j 644j
00029 FIELD IDENT NUMBER 402 402 402 402 402 402 403 403 403
018TRANSP SECCNI NETERS 200
00098YSAMIPLOC DEPTH METERS 100 200 300 400 500 600 00 100 200
00300 00 tGL 61 68 64 65 64 58 70 68 63
00301 DO SATUR PERCENT 7055 716 614f 684 674s 6115 7315 116f 663f
00403 PH LAB SU 83 83
00625TOTKJEL N M6L 1960
00665PHOSTOT M6LP 160 150
32210CHLRPHYL A U6L 3400



STORET RETYAL DATE8912O1 P6MALLPAtI PIME 64
700054

4442050093282003
LAKE SPRIN6 ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553 NECTAREM070433

TYPAANBNTLAKE MEANDEPTH56 FI MAXOEPTH 104N
21MINNL 800412 HQ07020012
0000FEETDEPTH

iNiriaoarE 8209i5820930820930820930820930820930820930820930820930
INITIALTIME 0003 0001 O1 0001 0001 0001 0001 0001 0001
MEDIII YATER WATER YATER YATER YATER WATER WATER IiATER MATER

DEPTHFTSMK 9 0 3 6 9 13 16 19 22
00010WATER TEMP CENT 170 165 165 165 165 165 165 165 165
00011WATER TQIP FAHN 626 611s 617 617s 611i 617 617 6175 617f
00029 FIELD IDENT NUMBER 403 401 401 401 401 401 401 401 401
00018TRANSP SECCNI METERS 140
00094CNDUCTVY FIELD MICROMHO 395 400 405 405 405 405 405 405
00098VSAMPLOC DEPTH METERS 300 00 100 200 300 400 500 600 700
00340 DO MGL 56 92 90 87 85 84 82 82 80
00301 DO SATUR PERCENT 571 920 900 870 85OS 84Os 82Of 82Oi 80OS
00403 PH LAB SU 85
00623KJELDLN DISS M6L 1340
00625TOTKJEL N MGL 1960
00665PHOSTOT M6LP 170
00666PHOSDIS M6LP 110
31613FECCQLI MFCAGAR 100NL 1
31613FECSTREPMFKFA6AR 100ML 27
32210CHLRPHYL A UGL 6200
82028 RATIO FECCOL FECSTRP 04s

INITIALDATE 820930820930820930820930820930820930820930820930820930
INITIALTIME 0001 0001 0001 0002 0002 0002 0002 0002 0002
MEDIUM IiATER YATER YATER YATER YRTER NATER HATER WATER YATER

DEPTHFTSMK 26 29 32 0 3 6 9 13 16
00010WATER TEMP CENT 165 165 160 165 165 165 165 165 165
00011WATER TEMP FAHN 617 617i 6085 6175 6175 6115 611f 6175 6115
00029 FIELD IDENT NUMBER 401 401 401 402 402 402 402 402 402
00018TRANSP SECCHI METERS 110
00094CNDUCTYV FIELO MICROMHO 410 410 420
00098VSAMPLOC DEPTH METERS 800 900 1000 00 100 200 300 400 500
00300 00 M6L 78 77 67 91 89 84 81 78 74
00301 DO SATUR PERCENT T80 710 610 910 890 840 810 18OS 740
OQ403 PH LA8 SU 85 85 85
00625TOTKJEL N M6L 2140
00665PHOSTOT M6LP 15Q 180 160
32210CHLRPNYL A U6L 1000



STORET RETAL DATE8912O1 P6MALLPAii PAGE 65
70OQ54

4442050093282003
LAKE SPRIN6 ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553HECTAREM010433

TYPAAMBNTLAKE NEANDEPTH56 1 FIAXDEPTN 104M
21MINNL 800412 HQ07020012
0000FEETDEPTH

INITIALDATE 82093082093082093082093082093083060683O1018307i9830809
INITIALTIME 0002 0003 0003 0003 0003 1330 0950 1025 1100
MEOIUM YATER NATER WATER YATER YATER YATER WATER NATER iIATER

DEPTHFTSMK 19 0 3 6 9 0 0 0 0
C0010YATE TEMP CENT 165 165 165 165 160
00011YATER TENP FAHN 617s 6175 6175 617s 608s
00029 FIELD IDENT NUMBER 402 403 403 403 403 202 202 202 202
00018TRANSP SECCHI METERS 120 183 213 183 61
00098YSAMPLOC DEPTH METERS 600 00 100 200 300
00300 DO M6L 10 89 84 81 16

3 SAR PERCSUT 70Os 8a5 84O 81OS 760s

00625TOTKJEL N MGL 2180
00665PHOSTOT M6LP 190
32210CHLRPH1fl A U6L 5300

INITIALDATE 830831840521840521840521840521 840521 840521 840521840521
INITIALTIME 0845 1035 1035 1035 1035 1035 1035 1035 1035
MEDIUM WATER YATER YATER YATER HATER NNTER WATER NATER WITER

OETHFTSMK 0 0 3 6 9 13 16 19 22
00010WATE TEMP CENT 180 175 175 175 170 150 145 130
00011WATER TEMP FAHN 644s 635f 6355 6355 626t 59Of 581 554
00029 FIELD IDENT NUMBER 202 401 401 401 401 401 401 401 401
00078TRANSP SECCHI METERS 61 190
00095CNDUCTVY AT25C MICROMHO 385 385
00098VSAMPIAC DEPTH METERS 00 I00 200 300 400 500 600 100
00300 DO MGL 128 131 132 130 122 81 71 56
00301 DO SATUR PERCENT 13475 1351 1361t 134Of 1258t 794s 6835 528f
00403 PH LAB SU 89 86
00410TALK CACO3 M6L 172
00610NH3NH4NTOTAL IGL 0
00612UNIONZD NH3N M6L 01900619UNIONZD NH3NH3 MGL 023
00625TOTKJEL N MGL 1680 1600
00630NO2dl3 NTOTAL MGL 40
00665PHOSTOT M6LP 050 050
32210CHLRPHVL A U6L 2900



STORET RETVAL DATE8912O1 PfMALLPA1 PA6E 66
700054

4442050093282003
LAKE SPRING ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553HECTAREM010433

TYPAAlIBNTLAKE MEANDEPTH56 M MAXDEPTH 104M
21MINNL 800412 HQ07020012
0000FEETDEPTH

INITIALDATE 84052i8405218405218406i2840622840622 8a0622840622840622
INITIALTIME 1035 1035 2035 1400 1041 1047 1047 1047 1047
MEDIUM WATER YATER YATER WATER WATER YATER YATER WATER MATER

DEPTHFTSMK 26 29 32 0 0 3 6 9 13
00010WATE TEMP CENT 130 120 115 240 230 225 Y10 220
00011WATER TEMP FAHN 554 5365 5275 152t 734s 725i T16 716
pn029FIELD IOENT NIIBER 401 401 401 202 401 401 401 401 401
UU0T8TRANSP SECCHI METERS 131 150
00095CNDUCTVY AT25C MICROMHO 440 375
00098YSAMPLOC DEPTH METERS 800 900 1000 00 100 200 300 400
00300 DO MGL 51 16 6 131 115 98 95 74
00301 DO SATUR PERCENT 481 148 54 1541s 1322 1114 108OS 8415

00625 TOT N MGL 1800 1T20
00665PHOSTOT MGLP Q6Q 110
32210CHLRPHYL A UGL 6000

INITIALDATE 840622840622840622840622840622840622840105840125840726
INITIALTIME 1047 1047 1047 1047 1047 1047 0915 1200 1040
MEDIUM WATER WATER WATER WATER YATER YATER YATER WATER YATER

DEPTHFTSMK 16 19 22 26 29 32 0 0 0
00010WATE TEMP CENT 205 200 195 180 110 130 250
00011WATER TEMP FAHN 689 68Os 671 644 626s 554j 77Os
00029FIELD IDENT NUMBER 401 401 401 401 401 401 202 202 401
00078TRANSP SECCHI METERS 76 38 60
00095CNDUCTVY AT25C MICROMHO 405 435 315
00098VSAMPLOC DEPTH METERS 500 600 100 800 900 1000 00
00300 M6L 18 7 3 3 2 2 111
OQ301 DO SATUR PERCENT 196 76 325 32 21s 19 1321
00403 PH lAB SU 78 77 85
00410TALK CACO3 M6L 134
00610NH3NH4NTOTAL M6L 050
00612UNIONZD NH3N MGL 00800619UNIONZD NH3NH3 M6L O10
00625TOTKJEL N IGL 1950 3100 2300
00630NO26NO3 NTOTAL MGL 05K
00665PNOSTOT M6LP 180 420 080
32210CHLRPNYL A U6L 9700

SAMPLECONTINUEDONNEXTPAGE



STORET RETAL DATE8912O1 PGMALLPAI1 PAGE 67
700054

4442050093282003
LAKE SPRIN6 ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553HECTAREM010433

TYPAAMBNTLAKE MEANDEPTH56 M MAXOEPTH 104M
21MINNL 8Q0412 HQ07020012
0000FEETDEPTH

SAFIPLECONTINUEDFROMPREVIOUSPAGE

INITIALDAT6 840622840622840622840622 840622840622840105840725840726
INITIALTIME 1047 1047 1047 1047 1047 1047 0915 1200 1040
MEDIUM IIATER WATER YATER WATER MATER WATER WATER YATER WATER
DEPTNFTSMK 16 19 2L 26 29 32 0 0 0

82903DPTHBOTATSITE METERS 105

INITIALDATE 84072684012684072684O126840726840726840126840726840725
INITIALTIME 1040 1040 1040 1040 1040 1040 1040 1040 1040

DEPTFTSMK
TER

3
YATER

6
WATER

9
WTER

13
YATER

16
YATER

19
YATER

22
YATER

26
WATER

29
010WATE TEMP CENT 245 240 240 240 230 215 210 200 165
00011WATER TEMP FAHN 761t 7525 752i 752 734s 707 6985 680 617
00029 FIELD IDENT NUMBER 401 401 401 401 401 401 401 401 401
00095CNOUCTVIf AT25C MICROlNfO 350
00098VSAMPLOC DEPTH METERS 100 200 300 400 500 600 100 800 900
00300 DO GL 102 59 40 31 3 1 1 1 1

3 SATU PERCT 120OS 694j 471s 365s 8 11 11 lls 1OS

00625TOTKJEL N MGL 1450
00665PIIOSTOT MGLP 030

INITIALDATE 8407268408108408218408l2184082784027840827 84082784OS27
INITIALTIME 1040 0950 1100 1100 1100 1100 1100 1100 1100
MEDIUM WATER YATER YATER YATER YATER MATER YATER WATER WATER

DEPTHFTSMK 32 0 0 3 6 9 13 16 19
00010YATER TEMP CENT 155 230 220 220 220 220 215 215
00011YATER TEMP FAHN 599s 7345 716f 1165 716 716f 7075 707f
00029 FIELD IDENT NUMBER 401 202 401 401 401 401 401 401 401
000T8TRANSP SECCHI 14ETERS 61 80
00095CNDUCTYY AT25C MICROMHO 475 340 420
00098VSAMPLOC DEPTH METERS 1000 00 100 200 300 400 500 600
00300 OQ MGL I 80 64 53 44 44 42 40
00301 DO SATUR PERCENT 10s 92OS 727 6025 50Oj 500 467 444
00403 PH LA8 SU 69 84 82
00625TOTKJEI N M6L 7000 2550 2050
00665PHOSTOT MGLP 1060 100 060
32210CHLRPHYL A U6L 9700
82903DPTHBOTATSITE METERS 110



STORETRETtt1EVALDATE8912O1 PGFIALLPA1 PA6E 68
100054

4442050093282003
LAKE SPRING ATPRIORLAKE
21139 MINNESOTA SCOTT
AREA 2553 HECTAREM010433

TYPAAMBNTLAKE MEANDEPTH56 M FIAXDEPTH 104M
21MINNL 800412 HQ07020012
0000FEETOEPTH

INITIALOATE 84082784082784082184082784082T840904840924840924840924
INITIALTIME 1100 1100 1100 1100 1100 0900 1101 1107 1107
MEUIUM WATER HATER WATER WATER WATER IiATER WATER YATER YATER

DEPTHFTSSMK 22 26 29 32 36 0 0 3 6
00010WATE TEMP CENT 200 185 170 160 160 150 150 150
00011YATER TEMP FAHN 68Of 653i 626i 60Si 608S 59OS 590 59OS
00029FIELD IDENT NUMBER 401 401 401 401 401 202 401 401 401
00078TRANSP SECCHI METERS 76 130
00095CNDUCTYY AT25C MICROFfHO 510 355
00098VSAMPLOC DEPTH METERS 700 800 900 1000 1100 00 100 200
00300 DO M6L 3 1 1 1 1 82 82 80
00301 DO SATUR PERCENT 33 115 1OS 1OS 10 804j 804s 784
00403 PH UlB SU 69 86
00410TALK CACO3 MGL 151
OQ610NH3NH4 NTOTAL M6L 560
00612UNIONZD NH3N MGL 05100619UNIONZD NH3NN3 M6L 061
00625TOTKJEL M M6L 11500 2600
00630NOZbNO3 NTOTAL MGL 05
00665PHOSTOT F16LP 1200 160
32210CHLRPHYL A U6L 8300
82903DPTHBOTATSITE METERS 109

INITIALDATE 840924840924840924840924840924840924840924840924850522
INITIALTIME 1107 1107 1107 1107 1107 1101 1107 1107
MEDIUM WATER WATER WATER iIATER NATER WATER WATER WATER WATER

OEPTHFTSMK 9 13 16 19 22 26 29 32 8
00010WATER TEMP CENT 150 150 150 150 150 150 150 150
00011waTER TEMP FAHN 59Os 59OS 59Os 59Ot 590 59os 590 590
00029FIELD IDENT NUMBER 401 401 401 401 401 401 401 401 202
00018TRANSP SECCHI METERS 137
00095CNDUCTVY AT25C MICRONNO 360
00098VSANPLOC DEPTH FIETERS 300 400 500 600 700 800 900 1000
00300 DO M6L 79 75 70 71 71 11 70 10

3 SATU PERCSUT 715 7355 686f 6965 696f 696f 68 686f

00625TOTKJEL N M6L 2350
00665PHOSTOT M6LP 140



STORETRETRlAIDATE8912O1 PfMALLPAII PAGE 69
700054

4442050093282003
LAKE SPRING ATPRIORLAKE
27139 MINNESOTA SCOTT
AREA 2553HECTAREM070433

TYPAAMBNTLAKE MEANDEPTH56 M MAXDEPTH 104M
21MINNL 800412 HQ07020012
QFEETDEPTH

INITIALDATE 8506128501O1850722850813 85090386052886061986O110860729
INITIALTIME 1135 1430 1305 0830
MEDIUM WATER YATER MATER MATER YATER WATER WATER MATER MATER

DEPTHFTSMK 0 0 0 0 0 0 0 0 0
00029FIE IOENT NUMBER 202 202 202 202 20Z 202 202 202 20t
00078TRANSP SECCHI METERS 137 46 46 61 61 320 183 107 30
74041 YQF SAMPLE UPDATEO 870108 87010 870108 870108

INITIALDATE 86081886091181052587061687070787O12887OS18870910880525
INITIALTIME 1300 0945 1045 1315 1120 1215 1120 1050 1530
MEDIUM YATER WATER IiATER IiATER WATER WATER ViATER YATER MATER
DEPTHFTSMK 0 0 0 0 0 0 0 0 0

00029 FIEiA IDENT NUMBER 202 202 202 202 202 202 202 202 202
000T8TRANSP SECCHI METERS 91 91 152 61 76 61 76 76 168
74041 WQF SAMPLE UPDATED 810108 870108 811218 811229 871218 871218 871218 871218 881118
84141LAKfCNDPHYSICAL CODE 2 4 4 4 4 4
84142LAKERECSUITABL CODE 4 4 5 4 4 4

INITIALDATE 880614880101880728880816880905
INITIALTIME 1045 1205 0950 0915 1035
MEDIUM WATER WATER WATER YATER iIATER
DEPTHFTSMK 0 0 0 0 0

00029 FIELD IDENT NUMBER 202 202 202 202 202
000T8TRANSP SECCHI METERS 76 91 76 61 91
14041 F SAMPLE UPDATED 881118 881118 881118 881118 881118
84141LAKCNDPHYSICAL CODE 4 3 4 4 4
84142LAKERECSUITABL CODE 4 3 4 4 4



STORET RETVAL OATE8912O1 STATIONDESCRIPTION PA6E 70
700012

4442550093264003
LAKE UPPERPRIOR INPRIORLAKE
27139 MINNESOTA SCOTT
AREA 1316HECTAREM010433

TYPAAMBNTLAKEBIO MEANDEPTH24 M MAXDEPTH 131M
21MINNL 800412 HQ07020012
0000FEETDEPTH

DESCRIPTIVEPARAGRAPN

AREA 138HASHOREL 620MI ECOLClASS61972

AVDEPTH24MUSEOFSHORELINE M6lITCLASS31972

MXDEPTH 13M FOR10kA6R20IcROUGHFISH 1 LANDSATTYPE

VOL333E06M3 MUN70kMRSH 0WQINDEX CHLORIND

LITTORAL94C 1DYELl 1941912 SENSIND SECCHIIND

DEPTHROOTED iRESORTS 31972 RANKIND TPHOSIMD

VE6 2M ACMI 55 PROBLEMS ALGAE1972

DOMSHOLSOIL DWELLMI 34

SA1 ACDWELL 2

PUBACCi 1 WTRSHEDAREA 234SQMI

ADMIN DNRE 6EONRE6

POPULATIOq SLU

1MI 0LANDUSE YTR6CMRSH 5c

5MI 5998 FOR6IcCUL54RES10LKMAP 8291

10MI 43824 URB2CPASTUREOPEN16QUAD1 PRIORLAKE
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700012

4442550093264003
LAKE UPPERPRIOR INPRIORLAKE
27139 MINNESOTA SCOTT
AREA 1316HECTAREM070433

TYPAAMBNTLAKEBIO MEANDEPTH24 M MAXDEPTH 131M
21MINNL OQ412 HQ07020012
0000FEETDEPTH

INITIALDATE 4809164809164809i6630613630613680820 68082068082069052i
INITIALTIME 0000 0000 0000 1530 1535 1330 1330 1350 1100
MEDIUM WATER YATER WATER YATER WATER WATER YATER WATER WATER

DEPTHFTSMK 0 3 42 0 0 1 20 1 1
G0010YATE TEMP CENT 222 89 228 112 2395
00011 YATER TEMP FAHN 720 480 730 630 750
00029 FIELO IDENT NUMBER 300 102 102 105 105
00071 TURB HL6E JCU 370 780 290 39
00078TRANSP SECCHI METERS 91
00080COLOR PTCO UNITS 25 25 15 25
00095CNDUCTVY AT25C MICROMHO 320
00300 DO MGL 85 0 118 0 126 50
00301 DO SATUR PERCENT 966 Os I356 Os 1482
00310 800 5DAY MGL 180 80 150 40
00403 PH LAB SU 84 85 71 84 84
00410TALK CACO3 M6L 128 120 180 120 150
00500RESIDUE TOTAL MGL 260 370 230 230
00505RESIDUE TOTVOL MGL 110 110 99 110
00530RESIDUE TOTNFLT M6L 25 130 19 8
00535RESIOUE VOLNFLT NGL 18 35 16 5
00605OR6N N M6L 2700 2100 2200 13Q0
00610NH3NH4NTOTAL M6L 200 5500 140 050K
00612UNIONZD NH3N MGL 021 L2S 016s
00615NO2N TOTAL M6L 020 020K 020K 020K
019UNIONZD NH3NH3 M6L 032 027 Oi
00620NO3N TOTAI M6L 440 020K 020K 060
00665PkOSTOT ILP 160 780 150 070
00666PHOSDIS M6LP 060 420 060 040
00900TOTHARD CACO3 MGL 130 170 130 180
00940CHLORIDE TOTAL M6L 12
31505TOTCOLIMPNCONF 100M1 7Q 120 50
31615FECCOLIMPNECMED Il00ML 68 45 20K 20 20K
38260 NBAS M6l 38 IOK 30 32
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100012

4442550093264003
LAKE UPPERPRIOR FNPRIORLAKE
27139 MINNESOTA SCOTT
AREA 1316HECTAREM070433

TYPAAMBNTLAKEBIO MEANDEPTN24 M MAXDEPTH 131M
21MINNL 800412 HQ07020012
00FfETDEPTH

INITIALDATE 690521 690521690521690521 690521 690521 720808720808120808
INITIALTIME 1101 1120 1125 1130 1133 1140
MEDIUM YATER YATER WATER NATER HATER YATER YATER WATER MATER

DEPTHFTSMK 1 1 1 1 20 1 0 5 10
00010WATE TEMP CENT 214s 214s 214
00011 WATER TEFIP FAHN 705 705 705
Oii29 FIELD IOENT NUMBER 106 104 101 102 102 103 300 300 300
OU011 TURB HL6E JCU 41 62
00078TttANSP SECCHI METERS 69
00080COLOR PTCO UNITS 25 25
00095CNDUCTVY AT25C MICROMHO 320 320
00300 DO M6L 80 28 54 46 46
00301 OQ SATUR PERCENT 60Os 511 511s
00310 B00 5OAY MGL 38 28
00403 PH A8 SU 85 84
00410TALK CACO3 MGL 150 160
00500RESIDUE TOTAL MGL 230 210
00505RESIDUE TOTVOL MfL 120 110
00530RESIDUE TOTNFLT M6L 7 11
00535RESIDUE VOLNFLT FIGL 5 6
00605ORGN N iGL 1200 1200
00610NH3NH4NTOTAL MGL 050 140
00615NO2N TOTAL MGL 020K 020K
00620NO3N TOTAL M6L 060 010
00665PHOSTOT MGLP 050 080
00666PHOSDIS MGLP 030 030
00900TOTHARD CACO3 M6L l70 180
00940CHLORIDE TOTAL M6L 12 13
31505TOTCOLIMPNCONF 100lIL 220 80 20 110 50
31615FECCOLIMPNECMED 100ML 20K 80 20K 20 50
38260 MBAS MGL 31 O1K

INITIALDATE 7208087208087208087208087208087208OS72OS08190710790819
MEDIUM YATER YATER YATER W1TER YATER W1TER YATER YATER WATER

DEPTHFTSMK 15 16 20 22 25 35 40 0 0
00005VSAMPLOC DEPTH COFTOT 0
00008 LAB IDENT NUMBER 123873 123260 I
00010WATER TEMP CENT 206 20Os 131 1145 97s 15S 72

SAMIPLECONTINUEDONNEXTPA6E
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700072

4442550093264003
LAKE UPPERPRIOR INPRIORIAKE
27139 MINNESOTA SCOTT
AREA 1376NECTAREM010433

TYPAAlIBNTLAKEBIO FIEANOEPTH24 M MAXDEPTH 131M
21MINNL 800412 HQ07020012
0000FEETDEPTH

SANPLECONTINUEDFR1PREVIOUSPAGE

INITIALDATE 120808120808720808720808720808720808720808790710790819
MEDIUM YATER WATER YATER WATER iIATER YATER WATER YATER NATER
DEPTHFTSMK 15 16 20 22 25 35 40 0 0

00011 WATER TEMP FAHN 690 680 555 525 495 455 450
00029 FIELD IDENT NUMBER 300 300 300 300 300 300 300 201 201
00080COLOR PTCO UNITS 20 20
00300 DO MGL 27 13 0 0 0 0
00301 DO SATUR PERCENT 300 123s Os 0 O OS
00625TOTKJEL N M6L 1140J 1350J
00665PHOSTOT M6LP 047 032

INITIALDATE 80060380060380060380060380060380Ob03800603800603800603
INITIALTIME 1110 1110 1110 1110 1110 1110 1110 1110 1110
MEDIUM YATER IIATER YATER W1TER YATER YATER W1TER IiATER WATER

DEPTHFTSMK 0 3 6 9 13 16 19 22 26
00010YATE TEMP CENT 205 205 200 195 190 175 130 105 85
00011WATER TEMP FAHN 6895 689S 680 671 662 635s 554 5095 473
00029 FIELD IDENT NUMBER 401 401 401 401 401 401 401 401 401
00078TRANSP SECCHI NETERS 160
00095CNDUCTYY AT25C MICROltHO 320
00098VSAMPLOC DEPTH METERS 00 100 200 300 400 500 600 700 800
00300 DO MGL 96 96 94 91 10 0 0 0 0

3 SATUR PERCT 1043s 18 10225 968s 1065 Os Of OS 0

00625TOTKJEL N N6L 2040
00630NOZaq03 NTOTAL MGL 05K
00665PHOSTOT MGLP 050
00666PHOSDIS M6LP O20
32210CNLRPHIII A U6L 2900
74041 YQF SAMPLE UPDATED 870213

INITIALDATE 8006038006038007048007O1800707800707800707800707800707
INITIALTIME 1110 1110 1115 1115 1115 1115 1115 1115
MEDIUM YATER IiATER WATER IiATER IIATER YATER WATER YATER YATER
DEPTHFTSMK 32 36 0 0 3 6 9 13 16

00008 LAB IDENT NUMBER 123090
00010NATER TEMP CENT 70 230 210 210 205 180 110
00011 WATER TEMP FAHN 446 734s 6985 698 689 644 626
00029 FIELO IDENT NUMBER 401 401 201 401 401 401 401 401 401
00078TRANSP SECCHI METERS 80
OOQ8QCOLOR PTCO UNITS 20

SAMPLECONTINUEDONNEXTPA6E
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4442550093264003
LAKE UPPERPRIOR INPRIORLAKE
27139 MINNESOTA SCOTT
AREA 1376HECTAREM010433

TYPAAMBNTLAKEBIO MEANDEPTH24 M MAXDEPTH 131M
21MINNL 800412 NQ07020012
0000FEETDEPTH

SAMPLECONTINUEDFROMPREVIOUSPAGE

INITIALDATE 800603 80060380070480070780070180O101800707800707800707
INITIALTIME 1110 1110 1115 1115 1115 1115 1115 1115
MEDIUM WATER YATER MATER WATER WATER WATER MATER WATER IiATER

DEPTHFTSMK 32 36 0 0 3 6 9 13 16
00095CNDUCY AT25C NICROMHO 430 355
00098VSAMPLOC DEPTH METERS 1000 1100 00 00 100 200 300 400 500
00300 DO M6L 0 99 98 90 84 12 7
00301 DO SATUR PERCENT O 1138s 1089 1000s 913 1265 72
00403 PH LAB SU 70 82
00410TALK CACO3 M6L 163
00610NH3NN4NTOTAL MGL 080
00612UNIONIO NH3N 16L 00500619UNIONZD NH3NH3 MfL 006
00625TOTKJEL N IGl 1900J 2160
00630NO2dNO3 NTOTAL M6L 05K
00665PHOSTOT MGLP 072 080
00666PHOSDIS MGLP 030
00900TOTHARD CACO3 MGL 200
32210CHLRPHYL A UGL 5100
14041 MQF SAMPLE UPDATED 810213

INITIALDATE 8001078007078007OT800805 SO0805800805800805800805800805
INITIALTIME 1115 1115 1115 1215 1215 1215 1215 1215 1215
MEDIUM WATER YATER YATER ItATER IiATER YATER MATER MATER MATER
DEPTHFTSMK 22 32 36 00983999 3 6 9 13

00010YATER TEMP CENT 100 50 240 240 240 240 240
00011 YATER TEMP FAHN 50Of 41OS 752 752s 752 7525 1525
00029 FIELD IDENT NUMBER 401 401 401 401 401 401 401 401 401
00076 TURB TRBIDMTRHACHFTU 100
00078TRAMSP SECCHI METERS 60
00095CNDUCTYY AT25C MICROMHO 460 361 350
00098VSAMPLOC DEPTH NETERS 700 1000 1100 00 30 I00 200 300 400
00300 DO M6L 8 7 83 81 79 18 78
00301 DO SATUR PERCENT 71 555 976f 9535 9295 918s 9185
00403 PH LAB SU 72 84
00530RESIDUE TOTNFLT M6L 10
00535RESIOUE YOLNFLT MGL 8
00625TOTKJEL N M6L 2540
00630NO2NO3 NTOTAL MGL 05K
00665PHOSTOT M6LP 060
00666PHOSDIS M6LP 010

SAMPLECONTINUEDONNEXTPAGE
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70OQ12

4442550093264003
LAKE UPPERPRIOR INPRIORLAKE
21139 MINNESOTA SCOTT
AREA 1376HECTAREM070433

TYPAAMBNTLAKEBIO MEANDEPTH24 M NAXDEPTH 131M
21MINNL 800412 HQ07020012
0000FEETDEPTH

SAltPLECONTINUEDFR01PREVIOUSPAGE

INITIALDATE 800707800701800707800805 800805800805800805800805800805
INITIALTIME 1115 1115 1115 1215 1215 1215 1215 1215 1215
MEDIUM NATER WATER MATER MATER MATER YATER NATER WATER WATER

DEPTHFTSMK 22 32 36 00983999 3 6 9 13
00940CHLORIDE TOTAL M6L 24
01002ARSENIC ASTOT UGL 8
01007BARIUM BATOT U6L 65
01022BORON BTOT U6L 1
01027CADMIUM CDTOT UGL 2
01034CHROMIUMCRTOT U6L 3
01042COPPER CUTOT U6L 3
01045 IRON FETOT UGL 50
01051LEAO PBTOT U6L 2
01055MAN6NESE Ni U6L 1000
01067NICKEL NITOTAL UGL 10
01092ZINC ZNTOT U6L 12
01105ALUMIMUM ALTOT UGL 4
32210CHLRPHYL 1 UGL 8200
11900MERCURY HGTOTAL UL 2
74041 YQF SIMPLE UPDATED 870213

INITIALDATE 800805800805800805800805800805800805800805800915800915
INITIALTIME 1215 1215 1215 1215 1215 1215 1215 1045 1045
NEDI1 MATER WATER VATER VATER WATER WATER WATER WATER WATER
aEPTHFTSMK 16 19 22 26 32 328 36 0 3

00010YATER TEMP CENT 240 235 230 150 80 185 185
00011WATER TEMP FAHN 7525 7435 7345 59OS 464f 653 653s
00029 FIELD IDENT NUIER 401 401 401 401 401 401 401 401 401
00076 TURB TRBIDMTRHACHFTU 540
00018TRANSP SECCHI METERS 100
00095CNDUCTV1f AT25C MICROMHD 470 510 320
00098VSAFIPLOC DEPTH FIETERS 500 600 700 800 I000 1000 1100 00 100
00300 DO MGL 78 75 2 0 0 40 39
00301 DO SATUR PERCENT 918s 862f 23 Os Os 4215 411
00403 PH lAB SU 69 77
00530RESIDUE TOTNFLT M6L 2
00535RESIWE VOLNFLT M6L 2
00625TOTKJEL N M6L 2120
00630NO2dNO3 N70TAL MGL O1
00665PHOSTOT MGLP 060
OQ666PHOSDIS M61LP 010

SAMPLECONTINUEDONNEXTPA6E
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4442550093264003
LAKE UPPERPRIOR INPRIORLAKE
27139 MINNESOTA SCOTT
AREA 1376HECTAREM070433

TYPAAMBNTLAKEBIO MEANDEPTN24 N MAXDEPTN 131M
21MINNL 800412 HQ07020012
0000FEETDEPTN

SAlIPLECONTINUEDFROMPREYIOUSPAGE

INITIALDATE 800805 800805800805800805800805800805800805800915800915
INITIALTIME 1215 1215 1215 1215 1215 1215 1215 1045 1045
MEDIUM WATER IiATER YATER WATER YATER YATER WATER YATER YATER

DEPTHFTSMK 16 19 22 26 32 328 36 0 3
00940CHLORDE TOTAL MGL 24
01002ARSENIC ASTOT U6L 6
01007BARIUM BATOT U6L 62
01022BORON BTOT UGL 2
01027CADMIUM CbTOT U6L 3
01034CNROMIUMCRTOT U6L 1
01042COPPER CUTOT UGL 3
01045 IRON FETOT U6L 350
01051LEAO PBTOT UGL 5
01055MANGNESE MN U6L 18000
01061 NICKEL NITOTAL UGL 9
01092ZINC ZNTOT U6L 1

32210CHLRPHYL ATOT U6L 6
37

71900MERCURY N6TOTAL UGL 2
14041 iIQF SAMPLE UPDATEO 870213

INITIALDATE 800915800915800915800915800915800915800915800915800915
INITIALTIME 1045 1045 1045 105 1045 1045 1045 1045 1045

DEPTHMK
YATER

6
WATER

9
YATER

13
YATER

16
YATER

19
WATER

22
YATER

26
MATER

29
YATER

32
00010YATE TEMP CENT 185 185 185 185 185 185 185 165
00011YATER TEtIP FAHN 6535 653 653 653f 6535 653f 653s 611f
00029 FIELD IDENT NUMBER 401 401 401 401 401 401 401 401 401
00095CNDUCTY1f AT25C MICROMHO 450
00098VSAMPLOC DEPTH METERS 200 300 400 500 600 700 800 900 1000
00300 DO MGL 38 38 38 37 37 37 34 0
00301 DO SATUR PERCENT 40Of 400 40OS 389 389 389f 358s O
00403 PH LAB SU 68

INITIALDATE 8009158105O18105018105O1 8105078105078105O1810507810507
INITIALTIME 1045 1155 1155 1155 1155 1155 1155 1155 1155
MEDIUM YATER WATER YATER WATER ilATER YATER YATER WATER YATER

DEPTHFTSMK 36 0 328 656 984 1312 164 1968 2296
00010WATE 7EMP CENT 85 150 150 145 140 140 140 135 135
00011wATER TEMP FAHN 4735 59Of 59OS 581s 5725 572f 5725 5635 563
00029 FIELD IDENT NUMBER 401 401 401 401 401 401 401 401 401

SAMPLECONTINUEDONNEXTPA6E
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4442550093264003
LAKE UPPERPRIOR INPRIORLAKE
27139 MINNESOTA SCOTT
AREA 1376HECTAREM070433

TYPAAMBNTJLAKEBIO NEANDEPTH24 M MAXDEPTN 13IN
21MINNL 800412 HQ01020012
0004FEETDEPTH

SAMPLECONTINUEOFROMPREYIOUSPAGE

INITIALDATE 8009158105078105078i05O18i0507810507810507810507810507
INITIALTIME 1045 1155 1155 1155 1155 1155 1155 1155 1155
MEDIUM WATER IiNTER WATER NATER WATER WATER WATER YATER WATER

DEPTHFTSMK 36 0 328 656 984 1312 164 1968 2296
00078 TRANP SECCHI METERS 340
00095CNDUCNY AT25C MICROMHO 280
00098VSAMPLOC DEPTH METERS 1100 00 100 200 300 400 500 600 T00
00300 DO M6L 0 94 93 92 84 81 17 61 61

3 R PERCT O 98 9125 885f 8085 7795 740 632f 5755

00410TALK CACO3 M6L 96
00610NH3NH4 NTOTAL MGL 280
00612UNIONZD NH3N M6L 01400619UNIONZD NH3NH3 M6L 018
00625TOTKJEL N M6L 1880
00630NO2dNO3 NTOTAL M6L 15
00665PHOSTOT MGLP 060
00666PHOSDIS M6LP 060
32210CHLRPHYL A U6L 1500

INITIALDATE 8105078105018105078105O1810605 810605810605810605810605
INITIALTIME 1155 1155 1155 1155 1117 1117 1117 1117 1117
MEDIUM YATER IiATER IiATER WTER MATER W1TER NATER WATER NNTER

DEPTHFTSMK 2624 2952 328 3608 0 328 656 9E4 1312
00010WATE TENP CENT 135 130 120 110 215 210 205 200 195
000111ATER TENP FANN 563s 554 536s 518 707 6985 689 680s 671
00029 FIELD IDENT MUMBER 401 401 401 401 401 401 401 401 401 I

00078TRANSP SECCHI METERS 140
00095CNDUCTYY AT25C MICROMHO 390 395
00098VSAMPLOC DEPTH METERS 800 900 1000 1100 00 100 200 300 400
00300 DO IGL 56 43 11 5 110 105 98 83 63
00301 DO SATUR PERCENT 528 4065 157f 45 1222s 1161 10655 902 61Of
00403 PN LAB SU 16 81
00625TOTKJEL N MGL 1360
00665PHOSTOT IGLP 129 029
00666PHOSDIS M6LP 011
32210CHLRPHVL A U6L 3800
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700012

4442550093264003
LAKE UPPERPRIOR INPRIORLAKE
27139 MINNESOTA SCOTT
AREA 1376HECTAREM010433

TYPAAMBNTLAKEBIO MEANDEPTH24 M MAXDEPTH 131N
21MINNL 800412 HQ07020012
0000FEETDEPTH

INITIALDATE 8i06058106058106058i06058106058i06058106058i0625810705
INITIALTINE 1117 1111 1117 1117 1117 1117 1117 1230 1230
MEDIUM YATER WATER YATER WATER WATER YATER WATER WATER MATER

DEPTHFTSMK 164 1968 2296 2624 2952 328 3608 0 0
00010YATER TEMP CENT 175 160 150 135 130 130 130
00011YATER TEMP FANN 6355 608f 590 5635 554 554t 554s
OtA29 FIELO IDENT NUSER 401 401 401 401 401 401 401 201 201
041078TRANSP SECCHI METERS 61 46
00095CNDUCTVY AT25C MICROMHO 420
00098VSAMPLOC DEPTH METERS 500 600 700 SOQ 900 1000 1100
Q0300 DO MGL 18 2 2 2 2 2 2
00301 DO SATUR PERCENT 186 2OS 2OS 19 19 19f 19

00665PHOSHTOT 16LP 155
INITIALDATE 8101078107078107O181070781010781070781OT01810107 81Q707
INITIALTIME 1130 1130 1130 1130 1130 1130 1130 1130 1130
MEDIUM YATER WATER YATER WATER YATER WATER WATER 1iATER YATER

DEPTHFTSMK 0 328 656 984 1312 164 1968 2296 2624
00010WATER TEMP CENT 275 275 270 230 210 200 195 180 260
00011WATER TEMP FAHN 815 815s 8065 134s 6985 680s 671s 644s 608s
00029 FIELD IOENT NtIBER 401 401 401 401 401 401 401 401 401
00078TRANSP SECCHI METERS 60
00095CNDUCTYY AT25C MICROMNQ 330 415
00098VSAlPLOC DEPTH METERS 00 100 200 300 400 500 600 100 800
00300 DO IGl 106 100 83 5 4 3 3 3 3
00301 DO SATUR PERCENT 13095 1235j 10255 57j 44 33 32 32 3Oj
00403 PH LAB SU 81 14
OQ410TALK CACO3 M6L 132
00610NH3NN4NTOTAL M6L 140
00612UNIONZD NH3N M6L 03500619UNIONZD NH3NH3 MGL 043
00625TOTKJEL N F16L 2560
00630NO2bNO3 NTOTAL MGL 05K
00665PHOSTOT MGLP 080 210
00666PHOSDIS M6LP 020
32210CHLRPHYL A U6L 9800

I

I



STORET RETVAL OATE891201 PGlIALLPAii PA6E 19
100072

4442550093264003
LAKE UPPERPRIOR INPRIORLAKE
21139 MINNESOTA SCOTT
AREA 1376HECTAREM010433

TYPAAMBNTLAKEBIO MEANDEPTH24 M MAXDEPTH 131M
21MINNL 800412 HQ07020012
0000FEETDEPTH

INITIALDATE 8101078107018101O1810711 810715810722 8108O1810804810804
INITIALTIME 1130 1130 1130 1135 1210 1330 1140 1130 1130
MEDIUM YATER MATER NATER NATER WATER YATER MATER WATER WATER

DEPTHFTSMK 2952 328 3608 0 0 0 0 0 328
00010WATER TEMP CENT 140 130 130 250 250
00011YATER TEMP FAHN 512s 554 554s 71Ot 77Ot
00029 FIELD IDENT NUMBER 401 401 401 201 201 201 201 401 401
000T8TRANSP SECCHI METERS 46 46 46 46 70
00095CNOUCNY AT25C MICROMHO 290
00098YSAMPLOC DEPTH METERS 900 1000 1100 00 100
00300 DO MGL 3 3 3 108 108
00301 DO SATUR PERCENT 29 28 28 1286 12865
00403 PH LAB SU 83
00625TOTKJEL N MGL 1820
00665PHOSTOT MGLP 060
00666PHOSDIS FKiLP O10
32210CHLRPHYL A UGL 9800

INJTIALDATE 81080481080481080481080481080481080481Q804810804810804
INITIALTINE 1130 1130 1130 1130 1130 1130 1130 1130 1130
MEDIUM WATER YATER VtATER tATER tATER YATER ItATER WATER HATER

DEPTHFTSMK 656 984 1312 164 1968 2296 2624 2952 328
00010VIATER TEMP CENT 250 240 240 230 210 175 160 140 135
00011YATER TEMP FAHN 11OS 7525 752s 734s 698 635 608 5125 563Y
00029 FIELD IDENT NUMBER 401 401 401 401 401 401 401 401 401
00095CNDUCTVY AT25C NICROMHO 420
00098YSAMPLOC DEPTH METERS 200 300 400 500 600 100 800 900 1000
00300 DO MGL 106 92 76 13 3 3 3 2 2
00301 OQ SATUR PERCENT 1262s 1082 894s 149 335 31j 30 195 19S
00403 PH LAB SU 68
00665PHOSTOT MGLP 530

INITIALDATE 810804810808S10815810823810902810902810902 8I0902810902
INITIALTIME 1130 1310 1130 1230 1155 1155 1155 1155 1155
MEDIUM WATER YATER NATER ItATER YATER YATER YATER bIATER MATER
DEPTHFTSMK 3608 0 0 0 0 328 656 984 1312

00010MATER TEMP CENT 130 215 210 210 210 210
00011IiATER TEMP FAHN 554s 7075 698 6985 698 698

SAMPLECONTIMUEDONNEXTPA6E
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700072

4442550093264003
LAKE UPPERPRIOR INPRIORLAKE
21139 MINNESOTA SCOTT
AREA 1376HECTAREM070433

TYPAAMBNTLAKEBIO MEANDEPTH24 M MAXDEPTH 131M
21MINNL 80Q412 HQ07020012
0000FEETDEPTH

SAMPLECONTINUEDFROMPREVIOUSPAGE

INITIALDATE 810804810808810815810823810902 810902810902810902810902
INITIALTIME 1i30 1310 ii30 1230 1i55 1155 ii55 1155 1155
MEDIUM YATER IiATER ilATER WATER WATER YATER MATER WATER MATER

DEPTHFTSMK 3608 0 0 0 0 328 656 984 1312
00029 FIELD IDENT NUMBER 401 201 201 201 401 401 401 401 4d1
00078TRANSP SECCHI METERS 46 46 46 70
00095CNDUCTVV AT25C MICROMHO 300
00098YSAMPLOC DEPTH METERS 1100 OQ 100 200 300 400
00300 DO M6L 2 80 72 68 64 61
00301 DO SATUR PERCEMT 19s 889S 800 756s 111f 618s
00403 PH LAB SU 81
00410TAlK CACO3 M6L 135
00610NH3NN4 NTOTAL IGL 360
00612UNIONZD NH3N M6L 019
00619UNIOIiZD NH3NH3 MGL 023
00625TOTKJEL N MGL 2280
00630NO2dNO3 NTOTAL M6L 05
00665PHOSTOT M6LP 085
00666PHOSDIS M6LP 005
32210CHLRPNrI a UGL 9000

INITIALDATE 810902S10902810902810902810902810902810902S10905 810912
INITIALTIME 1155 1155 1155 1155 1155 1155 1155 1200 1310
MEDIUM YATER WATER YATER NATER WATER iIATER WATER YATER HATER

DEPTHFTSFK 164 1968 2296 2624 2l52 328 3608 0 0
00010YATER TEMP CENT 210 210 200 200 150 140 135
00011WATER TEMP FAHN 6985 6985 680 68Of 59OS 572f 5635
029 FIELD IDENT NUMBER 401 401 401 401 401 401 401 201 201
00018TRANSP SECCHI METERS 46 46
00095CNDUCTVY AT25C MICRONHO 420
00098VSAMPLOC DEPTH METERS 500 600 100 800 900 1000 1100
00300 DO M6L 59 54 17 4 3 3 3
00301 DQ SATUR PERCENT 656j 600 1855 435 29 29 285
00403 PH LAB SU 70
00665PHOSTOT MGLP 880



STORET RETVAL DATE891201 PGMALLPARM PA6E 81
700012

4442550093264003
LAKE UPPERPRIOR INPRIORLAKE
21139 MINNESOTA SCOTT
AREA 1376NECTAREM070433

TYPAAMBNTLAKEBIO MEANDEPTH24 M MAXDEPTH 131M
21MINNL 800412 HQ07020012
00FEETDEPTH

INITIALDATE 81091881092182060182061282061682062382O10482010882O116
INITIALTIME 1330 1200 1200 1330 1215 1240 1310 1515 1100
MEDIUM NATER WATER YATER WATER WATER WATER HATER WATER WATER

DEPTHFTSMK 0 0 0 0 0 0 0 0 0
00029FIE IDENT NUMBER 201 201 201 201 201 201 201 201 201
00078TRANSP SECCHI METERS 46 61 131 122 76 91 16 76 91

INITIALDATE 8207248208028208168209O1 820925830604830610830616830627
INITIALTIME 1600 1910 1340 1410 1510 1300 1330 1230 1420
MEOIUM MATER WATER NATER IiATER HATER NATER YATER YATER YATER
DEPTHFTSSMK 0 0 0 0 0 0 0 0 0

00029 FIELD IDENT NUMBER 201 201 201 201 201 201 201 201 201
00078TRANSP SECCHI METERS 76 61 61 46 46 91 76 76 76

INITIALDATE 830710830717830725830730830806830814830820830826830905
INITIALTIME 1340 1210 1440 1127 1240 1100 1120 1500 1300
MEDIUM iiATER YATER WATER YATER WATER NATER NATER WATER WATER
DEPTHFTSMK 0 0 0 0 0 0 0 0 0

00029 FIELD IDENT NUMBER 201 201 201 201 201 201 201 201 201
00018TRANSP SECCHI METERS 76 76 61 61 46 46 46 46 46

INITIALDATE 830913830919830928840521840521 840521 840521840521840521
INITIALTIME 1110 1200 1215 1155 1155 1155 1155 1155 1155
MEDIUM WATER MATER YATER IiATER WATER WATER WATER WATER WATER

DEPTHFTSMK 0 0 0 0 3 6 9 13 16
00010WATE TEMP CENT 180 180 180 180 160 140
00011YATER TEMP FAHN 644j 644 644j 644s 608 572
00029 FIELO IDENT NUMBER 201 201 201 401 401 401 401 401 401
00018TRANSP SECCHI METERS 46 46 46 260
00095CNDUCTVY AT25C MICROMHO 375 405
00098YSAMPLOC DEPTH METERS 00 100 200 300 400 500
00300 DO MGL 93 94 95 95 12 44
0031 00 SATUR PERCENT 979 989 1000 1000 72Os 423
00403 PH LAB SU 87 82
00410TALK CACO3 MGL 174
00610NH3NH4 NTOTAL MGL 110
00612UNIONZD NH3N M6L 01600619UNIONZD NH3NH3 M6L 020

SAMPLECONTINUEDONNEXTPA6E



STORET RETAL DATE8912O1 PGMALLPARM PA6E 82
100012

4442550093264003
LAKE UPPERPRIOR INPRIORLAKE
21139 MINNESOTA SCOTT
AREA 1376HECTAREM070433

TYPAAMBNTLAKEBIO MEANDEPTH24 M MAXDEPTH 131M
21MINNL 800412 HQ07020012
0000FEETDEPTH

SAFtPLECOfITINUEDFROMIPREVIOUSPAGE

INITIALDATE 830913830919830928840521 840521 84052184Q521840521840521
INITIALTIME 1110 1200 1215 1155 1155 1155 1155 1155 1155
MEDIUM WATER WATER IiATER YATER WATER WATER WATER WATER WATER
DEPTNFTSMK 0 0 0 0 3 6 9 13 16

00625TOT EL N M6L 1420 1350
00630NO2bNO3 NTOTAL MGL 30
00665PHOSTOT MGLP 045 040
32210CHLRPHYL A U6L 1000

INITIALDATE 840521 840521840521840521 840521840606840615 840622840622
INITIALTIME 1155 1155 1155 1155 1155 1420 0936 1225 1225
MEDIUM WATER WATER MATER IiATER WATER WATER YATER iIATER WATER

DEPTHFTSMK 19 22 26 29 32 0 0 0 3
00010YATER TEMP CENT 130 120 120 110 100 245 240
00011 MATER TEMP FAHN 5545 5365 536 518 50OS 161 7525
00029 FIELD IDENT NUMBER 401 401 401 401 401 201 201 401 401
00078TRANSP SECCHI METERS 183 122 I30
00095CNOUCTVY AT25C MICROMHO 415 370
098VSAMPLOC OEPTH METERS 600 700 800 900 1000 00 100
OQ30Q DO MGL 34 26 21 4 3 114 113
00301 DO SATUR PERCENT 321t 241f 194f 36f 275 1341i 13295
00403 PH LAB SU 71 87
00625TOTKJEL N M6L 2150 1700
00665PFiOSTOT MGLP 011 130
32210CHLRPHYL A U6L 4500

INITIALDATE 840622 84062284062284062284l0622840622840622840622840622
INITIALTIME 1225 1225 1225 1225 1225 1225 1225 1225 1225
MEDIUM NATER YATER IiATER YATER YATER WATER WATER NATER MATER

DEPTHFTSMK 6 9 13 16 19 22 26 29 32
00010YATE TEMP CENT 240 230 210 200 190 165 135 110 110
00011WATER TEMP FAHN 752 134s 698 68Oi 662f 6I7i 563 518 518
00029 FIELD IDENT NUMBER 401 401 401 401 401 401 401 401 401
00095CNDUCTYY AT25C MICROMHO 370 430
00098YSAIPLOC DEPTH METERS 200 300 400 500 600 100 800 900 1000
00300 DO M6L 111 82 26 5 3 2 2 2 2
00301 00 SATUR PERCENT 1306 943 289 54 32 2OS 195 18 18
00403 PH LAB SU 77 71
00625TOTKIEI N M6L 1800 3200
00665PNOSTOT M6LP 120 360



STORETRETRIEVALDATE8912O1 P6MALLPARM PA6E 83
700012

4442550093264003
LAKE UPPERPRIOR INPRIORLAKE
27139 MINNESOTA SCOTT
AREA 1376HECTAREM070433

TYPAAlIBNTLAKEBIO MEANDEPTH24 M MAXDEPTN 131M
21MINNl 800412 HQ07020012
0000FEETDEPTH

INITIALDATE 84062584010484O110840716840126840126840726840126840726
INITIALTIME 16 1320 1530 1349 1206 1206 1206 1206 1206
MEDIUM YATER NATER HATER WATER WATER WATER YATER YATER WATER

DEPTHFTSMK 0 0 0 0 0 3 6 9 13
U0010YATE TEMP CENT 250 250 250 245 235
00011WATER TD9 FAHN 77Of 11Os 17OS 7615 743
00029 FIELD IDENT NUMBER 201 201 201 201 401 401 401 401 401
00018TRANSP SECCHI METERS 122 91 61 76 70
00095CNDUCTV1f AT25C MICROMHO 390
00098YSAMPLOC DEPTH METERS 00 100 200 300 400
00300 DO M6L 100 95 75 40 2
00301 DO SATUR PERCENT 1190 1131 893 471 23
00403 PH LAB SU 85
00410TALK CACO3 M6L 151
00610NH3MH4 NTOTAL M6L 040
00612UNIONZD NH3N M6L 00600619UNIOttZD IiH3NH3 MGL 007
00625TOTKJEL N M6L 1820
00630NO2d103 NTOTAL M6L 05K
00665PHOSTOT M6LP 050
3ziocHaNr a us i00
82903DPTHBOTATSITE NETERS 131

INITIALDATE 840126840726840726840726840726840726840126840726840726
INITIALTIME 1206 1206 1206 1206 1206 1206 1206 1206 1206
MEDIUM iATER WATER NATER WATER WATER WATER WITER YATER WITER

DEPTHFTSMK 16 19 22 26 29 32 36 39 42
010WATE TEMP CENT 220 195 150 135 120 105 100 100 100
011YATER TEMP FANN 716 671 59Oi 563 5365 509 500 500 50Os
00029 FIELD IDENT NIIBER 401 O1 401 401 401 401 401 401 401
00095CNDUCTVr aT25C MiCrcOMHO 390 475
00098VSAMPLOC DEPTH METERS 500 600 100 800 900 1000 1100 1200 1300
00300 DO FIGL 2 1 1 1 1 I 1 1 1
00301 DO SATUR PERCENT 235 11s 10s 9 9 9f 9S 9S 9S
00403 PH LAB SU 76 70
00625TOTIWEL N M6L 2100 8000
00665PHOSTOT M6LP 050 980



STORET RETAL DATE8912O1 PGMALLPAf1 PA6E 84
700072

4442550093264003
LAKE UPPERPRIOR INPRIORLAKE
21139 MINNESOTA SCOTT
AREA 1376HECTAREM070433

TYPAAFIBNTJLAKEBIO MEANDEPTH24 FI NAXDEPTH 131N
21MINNL 800412 HQ07020012
pOWFEETDEPTH

INITIALOATE 840126840802840810840815840823840827840827840821 840827
INITIlILTIME 1500 1430 1100 1300 1400 1222 1222 1222 1222
MEDIUM WATER HATER NATER YATER WATER YATER YATER WATER WATER

DEPTHFTSMK 0 0 0 0 0 0 3 6 9
00010WATE TEMP CENT 230 220 220 220
00011YATER TEMP FAHN 134 716 716 1165
01029FIELD IOENT NUMBER 201 201 201 201 201 401 401 401 401
OU018TRRNSP SECCHI METERS 61 61 61 61 46 60
00095CNOUCNY AT25C MICROMHO 340
00098YSAMPLOC DEPTH METERS 00 200 200 300
Q0300 DO M6L 96 74 63 60

1 T PE EN 1103 841 716 6820030 DO SAUR RCT s S S S
00403 PH LAB SU 85
00625TOTKJEL N M6L 2300
00665PHOSTOT M6LP 070
32210CHLRPHYL A UGL 12000
82903DPTHBOTATSITE METERS 105

INITIALDATE 84082784082784082184082784082784082T80827840831840910
INITIALTIME 1222 1222 1222 1222 1222 I222 1222 1130 1315
MEDIUM WATER YATER tATER YATER YATER YATER MATER YATER iATER

DEPTNFTSMK 13 16 19 22 26 29 32 0 0
00010YATE TEMP CENT 220 220 215 170 130 120 110
00011NATER TEMP FAHN 716 716 707 626 554j 5365 518
00029 FIELO IDENT NUMBER 401 401 401 401 401 401 401 201 201
00078TRIkNSP SECCNI METERS 46 46
00095CNDUCTYY AT25C NICROMHO 345 475
00098VS1iMPLOC DEPTH METERS 400 500 600 700 800 900 1000
00300 DO 16L 57 43 23 4 2 2 l
00301 DO SATUR PERCENT 648s 489 2565 41s 19s 19 9
00403 PH LAB SU 81 70
00625TOTKJEL N M6L 2350 7500
00665PNOSTOT M6LP 070 880



STORET RETVAL OATE8912O1 PGMALLPARM PA6E 85
700072

4442550093264003
LAKE UPPERPRIOR INPRIORLAKE
27139 MINNESOTA SCOTT
AREA 1376HECTAREM070433

TYPAAMBNTLAKEBIO MEANOEPTH24 R lU1XDEPTH 131M
21MINNL 800412 HQ07020012
0000FEETDEPTH

INITIALDATE 840921840924840924840924840924840924840924840924840924
INITIALTIME 1400 1218 1218 1218 1218 1218 1218 1218 1218
MEDIUM YATER WATER YATER YATER WATER WATER IiATER WATER WATER

DEPTNFTSMK 0 0 3 6 9 13 16 19 22
00010YATE TEMP CENT 150 150 150 150 150 150 150 150
00011 YATER TEMP FAHN 59Os 59OS 59Oi 59OS 59OS 590 59Of 59Of
00029 FIELO IDENT NUMBER 201 401 401 401 401 401 401 401 401
OQ078TRANSP SECCHI METERS 46 90
00095CNDUCTYY AT25C MICROMHO 335
00098VSAMPLOC DEPTH METERS 00 100 200 300 400 5OQ 600 700
00300 DO M6L 55 55 55 54 54 53 53 50
00301 DO SATUR PERCENT 5395 5395 539j 529i 529 520 52Ot 490
00403 PH LAB SU 82
00410TALK CACO3 M6L 151
00610NH3NH4 NTOTAL M6L 510
00612UNIONZD NN3N M6L 02100619UNIONZD NH3NH3 M6L 026
OQ625TOTKJEL N MGL 2150
00630i02bNO3 NTOTAL ML 05
00665PHOSTOT MGLP 100
32210CHLRPHYL A UGL 1400
82903DPTHBOTATSITE METERS 120

INITIALDATE 840424840924840924840924840930850605850624850629850104
INITIALTIME 1218 1218 1218 1218 1600 1400 1215 1400 1215
NEDIUM IIATER ATER WATER WATER WATER WATER YATER WATER WATER

DEPTHFTSMKj 26 29 32 36 0 0 0 0 0
00010WATE TEMP CENT 150 140 100 90
00011YATER TEMP FAHN 590 572 500s 4825
OOa29 FIELD IDENT NUMBER 401 401 401 401 201 201 201 201 201
00078TRANSP SECCHI METERS 61 152 107 91 91
00095CNDUCTV1f AT25C MICROMHO 510
00098VSAFIPLOC DEPTH METERS 800 900 1000 I100
00300 DO MGL 48 27 5 3
00301 DO SANR PERCENT 411s 260 44 26s
00403 PH LAB SU 72
00625TOTKJEL N M6L 11000
00665PHOSTOT M6LP 1500



STORET RETAL DATE8912O1 PGMALLPAtI PA6E 86
TO0072

4442550093264003
LAKE UPPERPRIOR INPRIORLAKE
21139 MINNESOTA SCOTT
AREA 1316NECTAREM010433

TYPAAFIBNTLAKEBIO MEANDEPTN24 M lIAXDEPTH 131N
21MINNL 800412 HQ07020012
0000FEETDEPTH

INITIALDATE 8507148508098508208509068509188509308606O1860608860706
INITIALTIME 1030 1230 1000 1320 1500 1215 1550 1337 1210
MEDIUM WATER WATER WATER WATER YATER MATER MATER YATER WATER
DEPTHFTSMK 0 0 0 0 0 0 0 0 0

00029FIELD IDENT NUNBER 201 201 201 201 201 201 201 201 201
00078TRANSP SECCHI METERS 61 61 46 30 107 131 198 183 107
74041 YQF SAMPLE UPDATED 870108 870108 870108

INITIALDATE 86071686O122860806860907860925 8106038706178707OZ870716
INITIALTIME 1540 1510 1310 1500 1200 1100 1530 1430 1430
MEDIUM WATER YATER iIATER IiATER wATER YATER WATER YATER YATER

DEPTHFTSMK 0 0 0 0 0 0 0 0 0
00029FIELD IDENT NUFIBER 201 201 201 201 201 201 201 201 201
OOQ78TRANSP SECCHI l9ETERS 91 76 76 61 91 107 16 61 61
74041 F SAMPLE UPDATED 810108 870108 870108 810108 810108 871120 871120 811120 871120
84141LAKCNDPHYSICAL CODE 2 3 3 3
84142LAKERECSUITABL CODE 2 2 2 2

INITIALDATE 8707298708018708198709O18709158709278806O18806068806I6
INITIALTIME 1330 1300 1640 1220 1240 1530 1530 1030 1155
MEDIUM WATER WATER WATER YATER WATER WATER WITER WATER YATER
DEPTNFTSMK 0 0 0 0 0 0 0 0 0

00029 FIELD IDENT NUMBER 201 201 201 201 201 201 201 201 201
00078TRANSP SECCHI METERS 46 46 30 30 30 46 122 107 107
74041 114F SAMPLE UPDATED 811120 811120 811120 811120 871120 811120 881118 881118 881118
84141LAKECNDPHYSICAL CODE 3 4 3 3 3 3 3 3 3
84142LAKERECSUITABL COOE 3 3 3 3 3 3 2 2 2

INITIALDATE 880708880718880721880721880806880813880830880914880925
INITIALTIME 1210 1300 1324 1304 1222 0957 1624 1336 1330
NEDIUM NATER ilATER YATER YATER YATER YATER MATER YATER IIATER
DEPTHFTSMK 0 0 0 0 0 0 0 0 0

00029 FIE IDENT NUNBER 201 201 201 201 201 201 201 201 201
00018TRANSP SECCNI METERS 61 46 46 46 30 30 30 46 16
74041 F SAMPLE UPDATED 881118 881118 881118 881118 881118 881118 881118 881118 881118
8414lA CND PHYSICAL CODE 3 3 3 3 3 3 3 3 3
84142LAKERECSUITABL CODE 2 2 2 2 2 2 2 2 2



STORET RETVAL DATE8912O1 PGMALLPARM PIE 8T
700012

4442550093264003
LAKE UPPERPRIOR INPRIORLAKE
21139 MINNESOTA SCOTT
AREA 1376HECTAREM010433

TYPAAMBNTLAKEBIO MEANOEPTH24 M MAXOEPTH 131M
21MINNL 800412 HQ07020012
0000FEETOEP7H

INITIALDATE 881002
INITIALTIME 1550
MEDIUM YATER

00029 IDENT NUMBER 201
00078TRANSP SECCHI METERS 101
74041 it4F SAMPLE UPOATED 881118
84141LAKECNDPHYSICAL CODE 3
84142LAKERECSUITABL CODE 2

THATSALLFOLKS



STORET RETYAL DATE8912O1 STATIONDESCRIPTION PA6E 19
700026 LPR

4444050093242503
LAKE LONERPRIOR INPRIORIAKE
21139 MINNESOTA SCOTT
AREA 3348HECTAREM070433

TYPAAMBNTLAKETISSUEBIO MEANDEPTH41 N MAXDEPTH 171M
21MINNL 8004I2 HQ07020012
0FEETDEPTH

DESCRIPTIYEPARAGRAPH

AREA 335HASlWREL 1302MI ECOLCLASS61912

AVDEPTH41MUSEOFSHORELINE M6MTCLASS31972

MXDEPTH 11M FOR 10BAGR 3CROUGHFISH 1 IANDSATTYPE

VOL139E07M3 MUN87MRSH 0WQINDEX CHLORIND

LITTORAL46 1WlELL 4701972 SENSIND SECCHIIND

DEPTHROOTED iRESORTS 41912 RANKIND TPHOSIND

VEG 1M ACMI 64 PROBLEMS AL6AE1912

DOMSHOLSOIL DYELUMI 38

SANO ACDWELL 2

PUBACC0 WTRSHEDAREA 287SQMI

ADMIN DNRE GEOMRE6

POPULATION SLU

1MI 0LANDUSE YTR8cMRSN48c

5MI 2215 FOR7CCUL47k RES15tLKMAP B291

10MI 130463 URB3PASTUREOPEN15QUAD1 PRIORLAKE



STORET RETVAL DATE8912O1 P6MALLPA1 PA6E 20
100026 LPR

4444050093242503
IAKE LONERPRIOR INPRIORLAKE
27139 MINNESOTA SCOTT
AREA 3348HECTAREM010433

TYPAAMBNTIJIKETISSUEBIO MEANDEPTH41 N MAXDEPTH 171M
21MINNL 00412 NQ010200I2
0000FEETDEPTH

INITIALDATE 4809Ib680820b810820680820680820b80820680820690521 698521
INITIALTIME 0000 1055 1055 1125 1155 1225 1230 1241 1246
MEDIUM NATER YATER iIATER WATER WATER YATER WATER NATER YATER

DEPTHFTSMKj 4 0 30 1 1 1 25 1 1
t10010 WATE TEMP CENT 2225 144s 222 222 233 200 144s
00011WATER TEMP F1WN 720 580 720 720 740 680 580
00029 FIELD IDENT NUMBER 300 112 112 104 107 110 110 102 112
00011 TURB HL6E JCU 130 230 120 100 150 350 28
00018TRANSP SECCHI NETERS 131
00080COLOR PTCO UNITS 10 10 10 10 10 15 15
00095CNDUCTVY AT25C MICROMHO 300300 DO M6L 78 79 79 82 0 7
00301 DO SATUR PERCENT 886 89SS 89St 943s Oj 683i
00310 B00 5OAY MGL 35 66 78 65 65 73 35
403 PH lAB SU 19 10 81 79 80 13 83
00410TALK CACO3 MGL 120 170 120 110 120 150 140
00500RESIDUE TOTAL M6L 190 220 210 210 210 290 180
00505RESIDUE TOTVOL M6L 70 62 88 83 85 85 110
00530RESIDl1E TOTNFLT MGL 8 5 7 4 8 78 3
00535RESIDUE YOLNFLT FIGL 6 3 5 6 5 22 2
00605ORGN N MGL 1100 790 1000 1100 1100 1900 1000
00610NH3NH4 NTOTAL MGL 050K 2100 130 230 110 1600 050K
00612UNIONZD NH3N MGL 002s 001s 001 008 005 013s 002
00615NO2N TOTAL ML 020K 020K 020K 020K 020K 020 020K
00619UNIONZD NH3NN3 MGL 002s 009 0095 010 006s 0155 0035
00620NO3N TOTAL MGIL 040 020K 100 070 020K 0LOK 040
00665PtiOSTOT M6LP 280 360 070 060 090 200 050
b66PNOSDIS t6LP 070 2 040 030 030 050 030
00900TOTHARD CACO3 MGL 120 170 130 130 120 150 110
00940CHLORIDE TOTAL M6L 12
31505TOTCOLI MPNCONF 100ML 210 20 20 40 80 50
31615FECCOLI MPNECMED 100M1 20K 20K 20K 20K 20K 20K
38260 MBAS NGL IOK IOK 35 35 35 IOK 24



STORET RETAL DATE8912O1 PGMALLPARM PAGE 21
700026 LPR

4444050093242503
LAKE LOWERPRIOR INPRIORLAKE
21139 MINNESOTA SCOTT
AREA 3348HECTAREM070433

TYPAAMBNTLAKETISSUEBIO MEflNDEPTH41 M NAXDEPTH 171M
2IMINNL 800412 HQ07020012
0000FEETDEPTH

INITIALDATE 690521 690521 690521690521690521 690521 690521 690521 b90521
INITIALTIME 1255 1301 1312 1320 1328 1332 1336 1344 1350
MEDIUM WATER YATER WATER WATER WATER YATER WATER WATER WATER
DEPTHFTSMK 30 20 1 1 1 1 1 1 1

00010WATE TEMP CENT 100 139s
00011 WATER TEMP FAHN 500 570
Ot029 FIELD IOENT NUMBER 112 112 104 103 105 108 107 106 109
OU071 TURB HL6E JCU 28 21 1
00080COLOR PTCO UNITS 20 15 15
00095CNDUCTVY AT25C MICROMHO 320 300 300
00300 DO M6L 0 31 55 68
00301 DO SATUR PERCENT Os 654
00310 BOD 5DAY M6L 13 37 24
00403 PH LAB SU 15 82 83
00410TALK CACO3 M6L 150 140 140
00500RESIDUE TOTAL MGL 210 180 210
00505RESIDUE TOTVOL MGL 100 100 100
00530RESIDUE TOTNFLT MGL 4 2 3
535RESIWE VOLNFLT M6L 3 2 3
00605ORGN N iL 980 1100 1100
00610NH3NH4 NTOTAL MGL 50 250 160
00612UNIOlIZD NH3N MGL 003 008
00615NO2N TOTAL MGL 060 020K 020K
00619UNIONZD NH3NH3 MGL 004s 009s
00620NO3N TOTAL MGL 190 020 020
00665PHOSTOT M6LP 040 030 040
00666PHOSDIS M6LP 010 OIOK 010
00900TOTNARD CACO3 L 110 110 170
00940CHLORIDE TOTAL MGL 12 12 12
31505TOTCOLIMPNCONF 100M1 50 130 130 80 50 170 1J0
31615FECCOLIMPNECMED 100NL 20K 20 50 20K 20K 80 20
38260 MBAS MGL IOK 30 25



STORET RETVAL DATE8912O1 PGMALLPARM PA6E 22
700026 LP

4444050093242503
lAKE LOYERPRIOR INPRIORLAKE
27139 MINNESOTA SCOTT
AREA 3348HECTAREM070433

TYPAIAMBNTLAKETISSUEBIO MEANDEPTH41 M MAXDEPTN 171M
21MINNL 800412 HQ07020012
0004FEETDEPTH

INITIALOATE 690521 690521 690521690521 720731 720731 720731 120131 720131
INITIALTIME 1356 1406 1410 1415
MEDIUM WATER YATER WATER YATER YATER WATER WATER YATER IiATER

DEPTNFTSMK 1 30 20 1 0 5 10 15 16
00010WATE TEMP CENT 100 144s 100s 264 2565 2535 241 244s
00011WATER TEMP FAHN 500 580 500 795 180 715 765 760
00029 fIELD IDENT NUMBER 110 110 110 111 30Q 300 300 300 300
00071 TURB HL6E JCU 19 36 32
00078TRANSP SECCHI METERS 236
00080COLOR PTCO UNITS 15 20 15
00095CNDUCTVY AT25C MICROMHO 294 310 290
00300 DO MGL 61 2 69 42 68 64
00301 DO SATUR PERCENT 540s 19s 611 512s 829 762
00310 B 5DAY M6L 31 18 13
00403 PH LAB SU 83 76 81 85
00410TALK CACO3 MGL 140 170 150 118
OQ500RESIDUE TOTAL MGL 200 210 200
00505RESIDUE TOTVOL MGL 100 90 110
00530RESIDUE TOTNFLT iL 4 4 3
00535RESIOUE YOLNFLT MGL 4 3 3
00600TOTALN N MGL 75
00605ORGN N M6L 960 10 1100 600
00610NH3NH4 NTOTAL M16L 160 440 260 070
00612UNIONZD NH3N M6L 0065 005s 006 012f I
00615NO2N TOTAL MGL 020K 020K 020K 005
00619UNIONZD NH3NH3 M6L 001s 006s 007s 014s
00620NO3N TOTAL M6L 020 080 060 075
00625TOTKJEL N IGL 670
00630NO2dNO3 NTOTAL MGL 08
00665PHOSTOT M6LP 040 040 030 018
00666PHOSDIS M6LP 020 010 010
00611PHOSDIS ORTHO M6LP 005K
00900TOTHARD CACO3 MGL 160 170 160
00940CNLORIDE TOTAL MGL 11 11 11 4
00945SULFATE SO4TOT MGl 10
315Q5TOTCOLI NCIF 100lIL 20K 20K
31615FECCOLI MPNECMED 100M1 20K 20K
38260 MBAS M6L 24 lOK lOK



STORET REVAL DATE8912O1 P6MALLPA1 PA6E 23
7026 LPR

4444050093242503
LAKE LOYERPRIOR INPRIORLAKE
21139 MINNESOTA SCOTT
AREA 3348HECTAREM070433

TYPAAMBNTLAKETISSUEBIO MEANDEPTH41 M MAXDEPTH 171M
21MINNL 800412 HQ01020012
0000FEETDEPTH

INITIALDATE 720131 720731 72073172O131 720731 7207J31 19OT091907I5 79O717
INITIALTIME 1100 1000
MEOIUM YATER YATER YATER IiATER WATER WATER NATER WATER WATER
DEPTHFTSMK 20 22 25 30 39 42 0 0 0

00005YSAMPLOC DEPTN OFTOT 0 0
00008 lAB IDENT NUMBER 123848 123968
00010WATER TEMP CENT 206 167 131j 125s 89 83
00011YATER TEMP FAHN 690 620 555 545 480 470
00029 FIELD IDENT NUMBER 300 300 300 300 300 300 201 202 201
00078TRIINSP SECCHI METERS 213 213
00080COlOR PTCO UNITS 10 10
00300 DO MGL 46 20 4 1
00301 DO SATUR PERCENT 511s 206 38s 9S
00625TOTKJEL N M6L 820J 770J
00665PHOSTOT M6LP 018 010
74041 NQF SAMPLE UPDATED 870130 870130

INITIALDATE 79O12419073079080679081519081579082179J0827190906790913
INITIALTIME 0930 1100 1530 1500 1200 1500 09Q0 0930
MEDIUM WATER MATER WATER YATER WATER YA7ER WATER YATER YATER

DEPTHFTSMK 0 0 0 0 0 0 0 0 0
00005VSAMPLOC DEPTH cOFTOT 0 0 0
00008 LAB IDENT NUMBER 123108 123294 123386
00029 FIELD IDENT NUMBER 201 201 201 201 202 201 201 201 201
00018TRANSP SECCNI METERS 198 229 244 213 229 229 229 229
00080COLOR PTCO UNITS 15 15 10
00625TOTKJEL N M6L 630J 970J 100OJ
00665PHOSTOT MGLP 014 019 030
74041 YQF SAMPLE UPDATED 81013Q 810130 810130 870213 870130 810130 870130 870130

INITIALDATE 79091819Q91879091819091879Q928800628800630800708800710
INITIALTIME 0059 0059 0059 1330 1300 0930 1300 1630
NEDIUM WATER WATER WATER WATER WATER YATER YATER IiATER WATER

DEPTHFTSMK 81 121 122 0 0 0 0 0 0
00005YSAlIPLOC DEPTH cOFTOT 0
Od008 LAB IDENT NUMBER 128826 128824 128825 123508 123942
00010WATER TEMP CENT 270
00011YATER TEMP FAHN 8065

SAMPLECONTINUEDONNEXTPAGE



STORET RETAL DATE89l2O1 PGMALLPAtI PA6E 24
100026 LPR

4444050093242503
LAKE LOMERPRIOR INPRIORLAKE
21139 MINNESOTA SCOTT
AREA 3348HECTAREM070433

TYPAAMBNTLAKETISSUEBIO MEANOEPTH41 M MAXDEPTH 171M
21MINNL 800412 HQ07020012
0000FEETDEPTH

SAMPLECONTINUEDFRONPREVIOUSPA6E

INITIALDATE 190918190918190918790918190928800628800630800108800110
INITIALTIME 0059 0059 0059 1330 1300 0930 1300 1630
MEDIUM WATER WATER WATER 41ATER MATER WATER WATER IiATER WATER

DEPTHFTSMK 81 121 122 0 0 0 0 0 0
00029FIEU3 IDENT NUMBER 100 100 100 201 201 201 201 201 101
000T6 TURB TRBIDMTRNACHFTU 4
00078TRANSP SECCHI METERS 168 168 274 214 310
00080COLOR PTCO UNITS 15 5K 5K
00098VSAlIPLOC DEPTH METERS 00 00

00301 DO SATUR PERCENT 1210
00403 PH LAB SU 82
00410TALK CACO3 F1L 140
00605ORGN N M6L 590
00610NH3NH4 NTOTAL MGL 090
00612UNIONZD NH3N MGL 008
00619UNIONZD NH3NH3 MGL 010
00625TOTKJEL N M6L 470J 100OJ 680
00630NO2bNO3 NTOTAL MGL O1K
00665PHOSTOT M6LP 037 053 028
01004ARSENIC TISMGKG WETW6T O1 O1 02
32211CHLRPHYL AU6L CORRECTD 300
39105PERCElIT FAT NEXEXTR 3 17 75
71930MERCURY TISMGK6 WETY6T 05 05 01
71936LEAD TISM6K6 WETW6T 18 55 28
71937COPPER TISM6KG YETW6T 41 86 90
71939CRFISH l6ORMGKGWT 15 16 11
71940CADMIUM TISMGKG YETMGT 005 03 06
14041 IF SAMPLE UPDATED 810130 870130 870131 870131
81614NOINDV INTNE SAMPLE 5 5 5
81903DPTHBOTATSITE FEET 270
84005 FISH SPECIES FbwL 86S C C
84007ANATOMY ALPHA CODE ItHORG WHORG YHORG

INITIALDATE 800710800710800710800710800710800710800110800724800807
INITIALTIME 1630 1630 1630 1630 1630 1630 1630 1500 1500
MEDIUM YATER MATER YATER YlATER WATER YATER YATER YATER YATER

DEPTHFTSMK 3 6 9 13 16 19 22 0 0
00008 LAB IDENT NUNBER 123190
010YATER TEMP CENT 270 260 250 235 230 215 200
00011YATER TEMP FAHN 8065 788f 77OS 743s 7345 707s 680s

SAMPLECONTINUEDONNEXTPA6E



STORET RETVAL DATE8912O1 PflALLPAI PA6E 25
100026 LPR

4444050093242503
LAKE LOMERPRIOR INPRIORLAKE
27139 MINNESOTA SCOTT
AREA 3348HECTAREM070433

TYPAAMBNTLAKETISSUEBIO MEANDEPTH41 M MAXDEPTH 171M
21MINNL 800412 HQ07020012
00FEETDEPTH

SAMPLECONTINUEDFROFPREYIOUSPAGE

INITIALDATE 800110800710800110800710800110800120800710 800124800807
INITIALTIME 1630 1630 1630 1630 1630 1630 1630 1500 1500
MEDIUM WATER WATER YATER YATER WATER WATER WATER YATER WATER

DEPTHFTSMK 3 6 9 13 16 19 22 0 0
00029 FIELD IOEMT NUMBER 101 101 101 101 101 101 101 201 201
00078TRANSP SECCHI METERS 229 183
00080COLOR PTCO UNITS 20
00098VSAlIPLOC DEPTH METERS 100 200 300 400 500 600 700 00
00300 DO MGL 98 100 104 100 94 69 28
00301 DO SATUR PERCENT 1210 1220 1238 1149j 108OS 161 304
00625TOTKJEL N MGL 1080J
00665PHOSTOT N6LP 053
T4041 WQF SAMPLE UPDATED 870131 870131

INITIALDATE 800814800829800905800908800908800908800908800908800908
INITIALTIME 1215 1500 1400 I455 1455 1455 1455 1455 1455
MEDIUM WATER IiATER IiATER IiATER WATER WATER YATER WATER iATER

DEPTHFTSMK 0 0 0 0 3 6 9 13 16
00008 LAB IDENT NUMBER 123631
00010WITER TEMP CENT 233 233 233 233 227 221
00011IIATER TEMP FAHN 7395 1395 739f 1395 7295 7185
00029 FIELD IDENT NUMBER 201 201 201 101 101 101 101 101 101
00076 TURB TRBIDMTRHACHFTU 13
00078TRANSP SECCHI METERS 183 183 183 180
00080COLOR PTCO UNITS 10 5K
00098YSANPLOC DEPTH METERS 00 00 100 200 300 400 500
00300 DO MGL 93 94 93 93 91 91
00301 DO SATUR PERCENT 1069 1080 1069s 1069s 10465 1034
00403 PH LAB SU 83
00410TALK CACO3 MGL 140
00605OR6N N M6L 1380
00610NH3NN4 NTOTAL MGL 100
00612UNIONZD NH3N MGL 009
00619UNIONZD NN3NH3 MGL 011
OQ625TOTKJEL N M6L 1240J 1480
00630NO26NO3 NTOTAL M6L O1
00665PHOSTOT M6LP 016 050
32211CHLRPHYL AUGL CORRECTD 1730
74041 WQF SAlIPLE UPOATED 870131 870131 810131
81903DPTHBOTATSITE FEET 400



STORET RETVAL DATE8912O1 PGltALLPARM PAGE 26
700026 LPR

4444050093242503
LAKE LOWERPRIOR INPRIORLAKE
27139 MINNESOTA SCOTT
AREA 3348HECTAREM070433

TYPAlI1MBNTLAKETISSUEBIO MEANDEPTH41 M MAXDEPTH 111M
21MINNL 800412 NQ07020012
0000FEETDEPTH

INITIALDATE 80091280092080092381060681061581Ob20810627810628810630
INITIALTIME 1645 1600 1500 1800 1900 1830 0122 1900 0001
MEOIII WATER IiATER WATER WATER WATER WATER MATER WATER WATER

DEPTHFTSMKj 0 0 0 0 0 0 0 0 0
u0008 U4B IDENT NUMBER 123166 123602 13994
00029 FIELD IDENT NUMBER 201 201 201 202 202 202 201 202 203
00018TRANSP SECCHI METERS 152 183 168 198 198 183 183 183
00080COLOR PTCO UNITS 10 10 0
00098VSAMPLOC DEPTH METERS 00
00625TOTKJEL N MGL 1340J 920J 100OJ
00665PHOSTOT M6LP 050 025 OQ9
14041 WQF SAMPLE UPDATEO 870131 870131 810131

INITIALDATE 8107O1810704810708810709810718810718810726810726810802
INITIALTIME 1200 0930 1400 1030 1000 1100 0800 1700 1000
MEDIUM WATER YATER YATER MATER WATER YATER WATER WATER YATER
DEPTHFTSMK 0 0 0 0 0 0 0 0 0

00008 LAB IDENT NUMBER 123603 123194
00029 FIELD IDENT NiER 202 201 20L 201 202 201 201 202 201
00078TRANSP SECCHI METERS 274 198 213 183 213 183 183 229 198
00080COLOR PTCO UNITS 10 10
00625TOTKJEL N MGL 830J 920J
00665PNOSTOT MGLP 013 016

INITIALDATE 810802810808810809S10811810817810822810822810829810830
INITIALTIME 1030 1500 0900 1300 1000 0001 1815 0001 1800
MEOIUM YATER YATER WATER WATER WATER YATER YATER YATER WATER

DEPTHFTSMK 0 0 0 0 0 0 0 0 0
00029 FIE IDENT NUMBER 202 202 201 202 201 201 202 201 202
00078TRANSP SECCHI METERS 198 213 183 198 183 183 229 213 229

INITIALDATE 81083181090481090581090581l0912810912810919810919810929
INITIAL7INE 0001 0001 1100 1200 0900 1230 1200 1400 1730
MEDIUM WATER YATER YATER WATER WATER WATER IiATER IiATER WATER

DEPTHFTSMK 0 0 0 0 0 0 0 0 0
00008 LAB IDENT NUMBER 123583 123604
00029 FIELD IDENT NUMBER 203 201 202 201 201 2 201 202 201
00078TRANSP SECCHI METERS 229 168 183 213 168 229 168

SAFIPLECONTINUEDONNEXTPA6E



STORET RETVAL DATE8912O1 PGl1ALLPARM PAGE 27
100026 LPR

4444050093242503
LAKE LOWERPRIOR INPRIORLAKE
21139 MINNESOTA SCOTT
AREA 3348HECTAREM070433

TYPAAMBNTLAKETISSUEBIO MEANDEPTH41 M MAXDEPTH 171N
21MINNL 00412 HQ07020012
0000FEETDEPTH

SAMPLECONTINUEDFROMPREVIOUSPA6E

INITIALDATE 810831810904810905810905810912 81091281091910919810929
INITIALTIME 0001 0001 1100 1200 0900 1230 1200 1400 1130
MEDIUM YATER YATER WATER WATER WATER YATER WATER WATER IdATER

DEPTHFTSSMK 0 0 0 0 0 0 0 0 0
00080COLOR PTCO UNITS 10 10
Giiti25TOTKJEL N IGL 770J 100OJ
00665PNOSTOT MGLP 034 020

INITIALDATE 82062282010282070482071282011482071682O123820723820802
INITIALTIME 1900 0001 1630 1900 1930 0001 0001 1900 1900
MEDIUM iIATER IiATER WATER WATER WATER 41ATER WATER WATER IiATER

DEPTHFTSNK 0 0 0 0 0 0 0 0 0
00029 FIEL IDENT NUMBER 202 201 202 202 202 201 201 202 202
00018TRpNSP SECCHI METERS 259 320 259 244 274 290 229 259 229

INITIALDATE 82080682080982081382081482OS2382082782028820904820908
INITIALTIME Ql 1000 0001 1400 1600 0001 1700 1800 1600
MEDIUM NATER WATER WATER IiATER WATER WATER WATER 1iATER WATER

DEPTHFTSMK 0 0 0 0 0 0 0 0 0
00029 FIEL IDENT NUMBER 201 202 201 202 202 201 202 202 202
00018TRANSP SECCHI METERS 274 290 259 305 320 229 305 290 290

INITIALDATE 820911830607830614830617830626830702830706830718830726
INITIALTIME 1700 1900 1930 1830 1900 1900 1900 1100 1100
NEDIUM WATER WATER NATER WATER WATER IiATER WATER WATER NATER

DEPTHFTSMK 0 0 0 0 0 0 0 0 0
00029 FIE IDENT NUMBER 202 202 202 202 202 202 202 20L 202
00078TRANSP SECCHI METERS 274 320 259 198 183 168 168 122 122

INITIALDATE 8308O1830808830815830820830828830905830910840521 840521
INITIALTIME 1800 1500 1530 1500 1430 1530 1500 1130 1130 li
NEDIUM IiATER WATER YATER WATER YATER WATER NATER WATER WATER

DEPTHFTSMK 0 0 0 0 0 0 0 0 3
00010WATEF TEMP CENT 170 170
00011YATER TEMP FAHN 626s 626s
00029 FIELD IDENT MlIMBER 202 202 202 202 202 202 202 401 4Q1
00078TRANSP SECCHI METERS 107 122 137 131 137 152 152 550
00095CNDUCTVY AT25C MICROMNO 375
00098VSAMPLOC DEPTH METERS 00 100
00300 DO MGL 83 83
00301 DO SATUR PERCENT 856 8565

SMIPLECONTINUEDONNEXTPAGE



STORET RETRAL DATE8912O1 PfMALLPAIi PAGE 28
700026 LPR

4444050093242503
LAKE LOWERPRIOR INPRIORLAKE
27139 MINNESOTA SCOTT
AREA 3348HECTAREM010433

TYPAAMBNTLAKETISSUEBIO MEANDEPTH41 M MAXDEPTH 171M
21MINNL 800412 HQ01020012
0000FEETDEPTH

SAMPLECONTINUEDFROMPREYIOUSPAGE

INITIALDATE 8308O1830808830815830820830828830905830910840521 840521
INITIALTIME 1800 1500 1530 1500 1430 1530 1500 1130 1130
MEDIUM WATER WATER YATER WATER WATER IiATER WATER NATER WATER

D3PTH 0 0 0 0 0 0 0 85 3

00410TALK CACO3 MGL 157
006I0NN3NH4 NTOTAL MGL 140
00612UNIONZD NH3N MGL 012
00619UNIONZD NH3NH3 M6L 014
00625TOTKJEL N M6L 1150
00630NO2bNO3 NTOTAL M6L 25
00665PHOSTOT M6LP 020
32210CHLRPHYL A UGL 130

INITIALDATE 840521840521 840521840521840521 840521 8405l21840521 840622
INITIALTIME 1130 1130 1130 1130 1130 1130 1130 1130 1155
NEDIUN YATER WATER YATER WATER wATER MATER YATER YATER 41ATER
DEPTHFTSMK 6 9 I3 16 19 22 26 29 0

00010YATER TEMP CENT 170 170 165 155 140 120 120 110 240
011IiATER TEMP FAHN 6265 626f 6175 599s 572 5365 5365 5185 7525
00029 FIELD IDENT NUMBER 401 401 401 401 401 401 401 401 401
000T8TRANSP SECCNI METERS 160
00095CNDUCTVY AT25C MICROMHO 365 310 370
00098VSAMPLOC DEPTH METERS 200 300 400 500 600 700 800 9 00
00300 DO N6 83 83 82 84 74 62 57 24 91
00301 DO SATUR PERCENT 856 856 820s 824 712 574j 528 216 1011
Od403 PH LAB SU 85 82 81
00625TOTKJEL N M6L 1150 1100 1080
00665PHOSTOT M6LP 030 020 035
32210CHLRPHIfI A U6L 1200

INITIALDATE 840622840622 840622840622840622840622840622840622 840622
INITIALTIME 1155 1155 1155 1155 1155 1155 1155 1155 1155
MEDIUM YATER WATER YATER HATER WATER WATER WATER WATER YATER
DEPTHFTSMK 3 6 9 13 16 19 22 26 29

00010HATER TEMP CENT 235 230 230 220 210 200 190 160 130
00011YATER TEMP FANN 743s 734 734s 716 698s 680 662 608s 554s
00029 FIELD IDENT NUFIBER 401 401 401 401 401 401 401 401 401
00095CNDUCTVY AT25C NICROMHO 375
00098VSAMPLOC DEPTH METERS 100 200 300 400 500 600 100 800 900
0030Q IL 94 93 89 84 66 51 27 4 3

SAMPLECONTINUEDONNEXTPA6E



STORET RETVAL DATE8912O1 PGMALLPARM PA6E 29
100026 LPR

4444050093242503
LAKE LOYERPRIOR INPRIORLAKE
27139 MINNESOTA SCOTT
AREA 3348HECTAREM010433

TYPAAMBNTLAKETISSUEBIO MEANDEPTH41 M MAXEPTH 171M
21MINNL 800412 NQ07020012
0000FEETDEPTH

SAMPLECONTINUEDFROMPREVIOUSPA6E

INITIALDATE 840622840622840622840622840622840622840622840622840622
INITIALTIME 1155 1155 1155 1155 1155 1155 1155 1155 1155
MEDIUM YATER 41ATER WATER WATER YATER YATER WATER WATER WATER

DEPTNFTSMK 3 6 9 13 16 19 22 26 29
00301 DO SATUR PERCENT 1080 10695 1023 9555 733 554 287s 40 28s
00403 PH LAB SU 85
00625TOTKJEL N M6L 1150
00665PHOSTOT M6LP 020

INITIALDATE 84062284062284072684Q72684072684072684072684072684O126
INITIALTIME 1155 1155 1142 1142 1142 1142 1142 1142 1142
NEDIUM NATER YATER YATER WATER iIATER WATER WATER WATER WATER

DEPTHFTSMK 32 36 0 3 6 9 13 16 19
OOQ10WATE TEMP CENT 120 120 250 250 250 250 245 240 235
00011 WATER TEMP FANN 536 536 110s 170s 770s 11Oj 161 752 7435
00029 FIELD IDENT NUMBER 401 401 401 401 401 401 401 401 401
00078TRANSP SECCHI METERS 270
00095CNDUCTVY AT25C MICROMHO 400 345 345
00098VSAMPLOC DEPTH METERS 1000 1100 00 100 200 300 400 500 600
00300 DO MGL 3 3 81 79 79 77 80 70 35
00301 DO SATUR PERCENT 285 285 9645 94OS 94Of 9115 941f 824 402t
00403 PH LAB SU 16 83 80
00410TALK CACO3 M6L 145
00610NH3NH4NTOTAL MGL 020
00612UNIONZD NH3N MGL 00200619UNIONZD NH3NH3 MGL 002j
00625TOTKJEL N MGL 1750 1100 1000
00630NO2dNO3 NTOTAL L 05K
00665PHOSTOT M6LP 050 O10 OIOK
32210CHLRPHYL A U6L 840
82903DPTHBOTATSITE METERS 99

INITIALDATE 84012684072684OT26840827840827840821840827840827 840821
INITIALTIME 1142 1142 1142 1200 1200 1200 1200 1200 1200
MEDIUM YATER YATER YATER NATER YATER MATER HATER WATER IiATER

DEPTHFTSMK 22 26 29 0 3 6 9 13 16
00010YATE TEMP CENT 200 160 135 230 230 230 225 225 225
00011YATER TEMP FAHN 68OS 608S 563 735 734f 734 725f 7255 725s
00029 FIELD IDENT NUMBER 401 401 401 401 401 401 401 401 401
00078TRANSP SECCHI METERS 250
00095CNDUCTYY AT25C MICR0110 390 335

SAlIPLECONTINUEDONNEXTPA6E



STORET RETVAL OATE8912O1 PGMALLPAi PAGE 30
700026 LPR

4444050093242503
LAKE LOItERPRIOR INPRIORLAKE
27139 MINNESOTA SCOTT
AREA 3348HECTAREM070433

TYPAAMBNTLAKETISSUEBIO MEANDEPTH41 M MAXDEPTH 171N
21MINNL 800412 HQ070200I2
0000FEETDEPTN

SAMPLECONTINUEDFROMPREVIOUSPAGE

INITIALDATE 840126840726840726840827840827840821840821840821840827
INITIALTIME 1142 1142 1142 1200 1200 120Q 1200 1200 1200
MEDIUM WATER WATER MATER WATER IiATER IiATER YATER WATER YATER
oEPni 22 26 29 0 3 6 9 13 16

00098VSAMPLOC DEPTH NETERS 700 800 900 00 100 200 300 400 500
00300 DO M6L 2 1 1 14 14 74 74 74 73
00301 DO SATUR PERCENT 22 10 9S 851 851 851 8415 841s 830s
00403 PH LAB SU 75 84 84
00625TOTKJEI N MGL 1600 1150 1100
00665PHOSTOT M6LP 020 025 020
32210CHLRPHYL A UGL 1500
82903OPTN80TATSITE METERS 102

INITIALDATE 840827840827840827840827840827840924840424840924840924
INITIALTIME 1200 1200 1200 1200 1200 1155 1155 1155 1155
MEDIUM NATER WATER WATER WATER WATER MATER WATER YATER YATER

DEPTHfTSMK 19 22 26 29 32 0 3 6 9
00010NATE TEMP CENT 220 220 170 140 130 150 150 150 150
00011WATER TEMP FAHN 116 7165 6265 5725 554s 590 590 590 59Of
00029 FIELD IDENT NUMBER 401 401 401 401 401 401 401 401 401
00018TRANSP SECCNI METERS 250
00095CNDUCTVII AT25C MICROMHO 395 325
00098VSAMPLOC DEPTH METERS 600 700 800 900 1000 00 100 200 300
00300 DO MGL 69 58 4 2 1 80 78 16 77
00301 DO SATUR PERCENT 784 6595 41 195 9i 784S 7655 7455 755
00403 PH LAB SU 75 83
00410TALK CACO3 MGL 148
00610NH3NH4NTOTAL MGL 080
00612UNIONZD NH3N MGL 004
00619UNIONZD NH3NH3 M6L 005
00625TOTKJEL N M6L 2000 1150
00630NO2bNO3 NTOTAL M6L 05
00665PHOSTOT MfLP 050 030
32210CHLRPHIfI A UGL 1600
82903DPTHBOTATSITE METERS 100



STORETRETRIEVALDATE8912O1 PfMiALLPAiI PA6E 31
100026 LPR

4444050093242503
LAKE LOYERPRIOR INPRIORLAKE
21139 MINNESOTA SCOTT
AREA 3348HECTAREM070433

TYPAAMBNTLAKETISSUEBIO MEANDEPTH41 M MAXDEPTH 171M
21MINNL 800412 HQ07020012
0FEETDEPTN

INITIALDAE 840924840924840924840924840924840924850605850630850714
INITIALTIME 1155 1i55 1155 1155 1155 1155 1430 1400 1050
MEOIUM WATER YATER YATER NATER WATER MATER WATER WATER WATER
OEPTHFTSMK 13 16 19 22 26 29 0 0 0

00010WATER TEMP CENT 150 150 150 150 150 150
o00ii WaTER TEMP FAHN 59OS 59Ot 590 590 59Ot 59Ot
00029 FIELD IDENT NUNBER 401 401 401 401 401 401 203 203 203
00078TRANSP SECCNI METERS 259 152 168
00095CNDUCTVY AT25C MICROMHO 345
00098VSAMPLOC DEPTH METERS 400 500 600 700 800 900
00300 DO M6L 78 77 77 16 76 75
00301 SATUR PERCENT 765 755 755 745 145s 7355

00625TOT N M6L 950
00665PHOSTOT M6LP 020

INITIALDATE 850815850906850918850930860603860610860617860624 8607O1
INITIALTIME 1300 1340 1530 1230 1700 1300 1300 1100 1830
NEDIUM WATER WITER WATER W1TER WITER WATER WATER WATER IiATER

DEPTHFTSMK 0 0 0 0 0 0 0 0 0
00029 FIE IDENT NIIMBER 203 203 203 203 204 204 204 204 204
00078TRANSP SECCHI METERS 152 131 137 152 335 351 244 198 259
74041 HQF SAMPLE UPDATED 810129 810129 810129 870729 870729

INITIALDATE 8601l0686O10186071486O116860121860122860128860805860806
INITIALTINE 1200 1700 1900 1600 1830 1510 1800 1830 1330
MEOIUM YATER YATER YATER YATER YATER MATER YATER YATER YATER

DEPTHFTSMK 0 0 0 0 0 0 0 0 0
00029 FIE IDENT NUMBER 203 204 204 203 204 203 204 204 203

74041TIIQFSP SANPLE UPUATED 810108 870729 870729 870108 870729 870108 870729 870729 810108

INITIALOATE 8608128608198608208608268609038609OT860910860917860923
INITIALTIME 1900 1930 1240 1300 1800 1530 1000 1700 1100
MEDIUM WATER iATER WATER YATER WATER YATER WATER itATER WATER

DEPTHFTSMK 0 0 0 0 0 0 0 0 0
00029 FIE IDENT NUMBER 204 204 203 204 204 203 204 204 204 I
00078TRANSP SECCHI METERS 229 213 198 198 213 183 198 183 198

SAMPLECONTINUEDONNEXTPA6E



STORETRETRIEVALOATE8912O1 PGMALLPAiI PA6E 32
10Q026 LPR

4444050093242503
LAKE LOWERPRIOR INPRIORLAKE
27139 MINNESOTA SCOTT
AREA 3348HECTAREM070433

TYPAAMBNTLAKETISSUEBIO MEANDEPTH4I M MAXDEPTH 171M
21MINNL 800412 HQ01020012
00FEETDEPTH

SANPLECONTINUEDFROMPREVIOUSPA6E

INITIALDATE 860812860819860820860826860903 8609O1860910860911860923
INITIALTIME 1900 1930 1240 1300 1800 1530 1000 1700 1100
MEDIUM WATER YATER WATER WATER YATER YATER YATER YATER YATER
DEPTHFTSMK 0 0 0 0 0 0 0 0 0

74041 WQF SAMPLE UPDATED 810729 870729 870108 870729 870729 870108 870729 810729 870729

INITIALDATE 8609258609308610068705278706068706i2870617870620870627
INITIALTIME 1230 1730 1600 1900 1400 1900 1540 1300 1500
MEDIUM YATER YATER YATER YATER IiATER NATER iIATER YATER IiATER
DEPTHFTSMK 0 0 0 0 0 0 0 0 0

00029 FIELD IDENT NUMBER 203 204 204 204 204 204 203 204 204
00078TRAMSP SECCHI METERS 198 244 244 259 259 244 244 244 229
74041 YQF SAlIPLE UPDATED 870108 810729 870129 871218 871218 871218 871120 871218 811218
84141UKECNDPHYSICAL CODE 2 2 2 1 2 2
84142LAKEREC SUITABL CODE 2 2 2 1 2 2

INITIALDATE 8707OZ8707068107148107168107198107278707298708O1870807
INITIALTIME 1453 1900 1800 1600 1330 1400 I300 1430 1220
MEOIUM YATER WATER ilATER WATER YATER YATER 41ATER MATER WATER
DEPTHFTSMK 0 0 0 0 0 0 0 0 0

00029FIE IDENT NUMBER 203 204 204 203 204 204 203 204 203
00078TRANSP SECCHI METERS 229 244 259 213 259 244 183 229 183
74041 Ii4F SAMPLE UPDATED 871120 871218 811218 871120 811218 871218 811120 871218 811120
84141LAKECND PHYSICAL CODE 1 2 2 2 2 2 2 2 2
84142LAKEREC SUITABL CODE 1 2 2 2 2 2 2 2 2

INITIALDATE 8708078708148708198708208708298709O1870904810910810915
INITIALTIME 1700 1800 1630 1600 1800 1300 1800 1130 1220
MEDIUM YATER WATER YATER YATER YATER YATER WATER WATER YATER
DEPTHFTSMK 0 0 0 0 0 0 0 0 0

00029 FIELD IDENT NUMBER 204 204 203 204 204 203 204 204 203
00078TRANSP SECCHI METERS 198 I68 168 168 168 168 168 168 183
74041 YQF SAMPLE UPOATED 871218 811218 811120 871218 871218 871120 87I218 871218 871120
84141LAKECND PHYSICAL CODE 2 2 2 2 2 2 2 2 2
84142IAKERECSUITABL CODE 2 2 2 2 2 2 2 2 2



STORETRETRIEVALDATE8912O1 PGMALLPAiI PA6E 33
100026 LPR

4444050093242503
LAKE LOYERPRIOR INPRIORLAKE
21139 MINNESOTA SCOTT
AREA 3348HECTAREM070433

TYPAAMBNTLAKETISSUEBIO MEANDEPTH41 M MAXDEPTH 111M
21MINNL 800412 HQ07020012
00FEETDEPTH

INITIALDATE 8709188709308806O1880610880615880616880622880627880703
INITIALTIME 1100 1500 1500 1600 1800 1100 1630 1700 1630
MEDIUM WATER YATER HATER MATER WATER WATER IIATER WATER WATER

DEPTNFTSMK 0 0 0 0 0 0 0 Q 0
00029 FIE IDENT NUNBER 204 203 203 203 204 203 204 204 204
01018TRANSP SECCHI NETERS 168 198 183 168 198 168 198 198 183
7a041 YQF SAMPLE UPOATEO 871218 871120 881118 881118 881209 8811I8 881209 881209 881209
84141LAICCNDPHYSICAL CODE 2 2 3 3 2 3 2 2 2
84142IAKERECSUITABL CODE 2 2 2 2 2 2 2 2 2

INITIALDATE 880708880110880711880721880124880731880806880807880813
INITIALTIME 1230 1500 1530 1335 1540 1400 1250 1500 0928
MEDIUM WATER WATER iIATER NATER NATER WATER WATER YATER WATER

DEPTHFTSMK 0 0 0 0 0 0 0 0 0
00029 FIE IDENT NUMBER 203 204 204 203 204 204 203 204 203
000T8TRANSP SECCHI METERS 198 183 168 183 168 168 152 183 152
74041 QF SAMPLE UPDATED 881118 881209 881209 881118 81209 881209 881118 881209 881118
84141LAKCNDPHYSICAL CODE 3 2 2 3 2 2 3 2 3
84142LAKEREC SUITABL CODE 2 2 2 2 2 2 2 2 2

INITIALDATE 880814880821 880827880830880902880910880914880918880925
INITIALTIME 1600 1500 1500 1631 1600 14 1348 1400 1300
MEDIUM WATER WATER WATER YATER YATER WATER WATER YATER MATER
DEPTHfTSMK 0 0 0 0 0 0 0 0 0

00029 FIELD IDENT NUMBER 204 204 204 203 204 204 203 204 204
00018TRANSP SECCHI METERS 168 152 152 137 152 152 137 152 152
14M1 YQF SAMPLE UPDATEO 881209 881209 881209 881118 881209 881209 881118 881209 881209
8414iIAKCNOPNrSiCAI CODE 2 2 3 3 3 3 3 3 3
84142LAKEREC SUITABL CODE 2 2 2 2 2 2 2 2 2

INITIALDATE 8809258810O1881002881009881014881019
INITIALTIME 1337 1400 1610 1400 1500 1500
MEDIUM IiATER IiATER MATER WATER WATER YATER

DEPTHFTSNK 0 0 0 0 0 0
00029 FIE IDENT NUMBER 203 204 203 204 204 204
00078TRANSP SECCHI METERS 137 168 137 183 198 213
74041 F SAMPLE UPDATED 881118 881209 881118 881209 881209 881209
84141LAKCNDPHYSICAL CODE 3 2 3 2 2 2

SAlPLECONTINUEDONNEXTPA6E



STORET RETAL DATE8912O1 P6MALLPARM PAGE 34
700026 LPR

4444050093242503
LAKE LOYERPRIOR INPRIORLAKE
27139 MINNESOTA SCOTT
AREA 3348HECTAREM070433

TYPAAMBNTLAKETISSUEBIO MEANDEPTH41 M WIXDEPTH 171M
21MINNL 800412 HQ07020012
0000FEETDEPTH

SAMPLECONTINUEDFROMPREVIOUSPIiGE

INITIALDATE 8809258810O1881002881009881014881019
INITIALTIME 1337 1400 1610 1400 15 1500
MEDIUM YATER WATER WATER WATER NATER WATER

DEPTNFTSMK 0 0 0 0 0 0
84142IAKEECSUITABL CODE 2 2 2 2 2 2

i
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AppendixB

MONTGOMERYWATSON



LOWERPRIORLAKEWATERQUALITYDATA
NutrientData

DATE DEPTH OrgN NH3 TKN NO2N0 TP DPORTH

m mgI mgI mgI mgI mgi mgI

103188 0 006 001

e 103188 8 006 001

103188 12 007 001

103188 155 007 001

103188 0 004 001

se 103188 45 005 001

1031
88 65 004 001

103188 85 004 001

1114gg 0 07 012 08 008 004 001

111488 8 08 008 005 001

111488 12 004 001

111488 16 07 012 08 008 004 001

111488 0 08 004 08 01 005 001

111488 5 08 01 004 001

111488 8 003 001

111488 95 08 004 08 01 004 001

12J1988 05 004 001

12J1988 8 004 001

12J1988 12 004 001

12J1988 16 01 001

12J1988 05 003 001

12J1988 4 003 001

1J1988 g 003 001

y9 g 003 001

011889 05 005 002

011889 7 005 002

011889 10 004 002

011889 14 005 002

011889 05 006 001

011889 3 004 001

011889 5 004 001

189 6 003 001

02J1489 05 11 013 12 016 004 002

02J1489 8 1 016 006 004

02J1489 12 007 005

02J1489 16 1 12 22 01 022 01

02J1489 05 1 003 1 018 007 002

02J1489 4 09 016 004 001

021489 6 004 001

021489 9 09 004 09 02 004 002



LOWERPRIORLAKEWATERQUALITYDATA
NutrientData

DATE DEPTH OrgN NH3 TKN NO2N0 TP DPORTH

m mgI mgI mgI mgI mgI mgI
031689 05 008 002

031689 8 005 002

031689 12 008 004

01689 16 019 013

316gg p5 005 001

01gg 4 006 001

031689 6 004 002

031689 9 007 002

042189 05 004 002

042189 4 004 002

042189 6 004 002

042189 8 004 002

042189 05 004 002

042189 8 004 002

042189 12 012 006

042189 16 02 014

051089 05 15 006 16 002 004 002

051089 4 08 006 09 002 004 002

051089 6 006 002

051089 8 08 006 09 002 004 002

051089 05 07 006 08 002 003 014

051089 8 08 009 09 002 004 002

051089 12 008 002

051089 16 09 11 2 002 02 002

052389 05 004 001

052389 4 006 001

052389 7 004 001

052389 10 006 001

05289 05 004 001

052389 9 005 001

052389 12 01 003

052389 16 026 019

061489 05 004 002

061489 5 004 002

061489 10 007 002

061489 16 031 026

061489 05 005 002

061489 6 004 002

061489 8 005 002

061489 10 007 003



LOWERPRIORLAKEWATERQUALITYDATA
NutrientData

DATE DEPTH OrgN NH3 TKN NO2N0 TP DPORTH

m mgI mgI mgI mgI mgI mgI
062689 05 003 001

p62ggg 5 004 001

062689 7 004 001

pg2ggg g 008 001

062689 05 003 001

062689 5 004 001

062689 10 007 001

062689 16 036 029

071289 05 004 001

071289 5 005 001

0712J89 10 003 001

071289 16 036 028

0712J89 05 005 001

07h289 6 007 001

0712J89 8 008 001

0712J89 9 01 001

072789 05 007 001

072789 6 002 001

072789 11 004 001

072789 16 054 036

072789 05 005 001

072789 6 001 001

072789 8 017 001

072789 10 025 004

080889 05 13 001 13 002 004 001

08OS89 7 14 002 007 001

00889 8 023 003

080889 9 11 062 17 002 019 006

080889 05 08 001 08 002 003 001

080889 6 13 002 023 001

080889 11 008 002

080889 16 03 32 35 002 048 04



LOWERPRIORLAKEWATERQUALITYDATA
NutrientData

DATE DEPTH OrgN NH3 TKN NO2N0 TP DPORTH

m mgI mgI mgI mgI mgI mgI

OS3089 05 004 001

083089 6 D07 001

083089 11 013 007

083089 16 053 041

083089 05 004 002

083089 8 005 001

083089 9 006 001

083089 10 041 02

091989 05 007 001

091989 8 008 001

091989 12 016 009

09h989 16 053 043

091989 05 006 001

091989 4 007 001

091989 6 007 001

091989 9 008 001



LOWERPRIORLAKE LOWERPRIORLAt
crrected

DATE Secchi DATE Chia
b

site site2 SITE1 SITE2

103188 6 4

103188 19 175 111488 4 4

111488 35 31 121988 4 3

1J1988 4 35 0118J89 2 1

0118J89 65 58 1 3 7

021489 5J 3J5 03J16J89 2 5

031689 54 45 04J2189 5 6

042189 2 16 051089 3 3

051089 25 3 0523189 4 5

051589 168 6 6

052389 21 21 06J26J89 4 5

060189 152 071289 4 4

0603J89 229 072789 4 4

061089 229 08 8 6

06h389 122 p83089 12 13

061489 2 2 p91989 21 14

061789 213

0618J89 198

062389 213 198

062689 22 23

070189 213

070789 229 183

071289 29 28

071489 229

072189 259

072589 198

072789 4 35

0728J89 244

08J0489 229

080889 19 24

081089 137

081189 244

08J1889 244

0822J89 168

082M89 259

083089 24 24

0902J89 244

091589 244

091789 152

091989 2 19

U



LOWERPRIORLAKEWATERQUALITYDATA
CondDOBODpHResidueTemp

TEMP

DATE Cord DEPTH DO phi C

umhoscm m mgll s
103188 230 0 72 75 6

103188 230 05 72 6

103188 230 1 7 6

103188 230 2 7 6

103188 230 3 7 6

103188 230 4 7 6

103188 230 5 7 6

103188 235 6 7 6

103188 235 7 7 6

103188 235 8 7 75 6

103188 235 9 7 6

103188 235 10 7 6

103188 235 11 7 6

103188 235 12 7 6

103188 235 13 7 6

103188 235 14 7 6

1031SS 235 15 68 6

103188 235 155 68 75 6

103188 235 16 6 6

103188 210 0 122 77 5

10l3188 210 05 122 5

103188 220 1 104 5

103188 220 2 104 5

103188 220 3 104 5

103188 220 4 104 5

103188 220 45 104 77 5

p31gg 220 5 104 5

1031J88 220 6 104 5

103188 220 65 104 5

103188 220 7 104 5

10l3188 220 8 104 5

103188 220 85 104 77 5

103188 220 9 104 5

111M88 299 0 10 79 4

111M88 05 10 4

111488 1 97 4

11iM88 2 97 4

111M88 3 97 4

111M88 4 97 4

111M88 5 97 4

111488 6 96 4

1114J88 7 95 4

11iM88 8 95 79 4

111M88 9 97 4

111M88 10 97 4

11iM88 11 97 4

111488 12 95 4

111M88 13 95 4

111M88 14 96 4

111488 15 96 4

111M88 305 i6 9 79 4

11qgg 1625

11J1M88 317 0 104 8 35

111qgg 05 104 35

111M88 1 102 35

111488 2 102 35

111M88 3 102 3

111M88 4 102 3

111M88 5 102 8 3

111488 6 10 3

111M88 7 10 3

111M88 8 10 3

111488 9 95 3

111488 329 95 9 S 3

111M88 10 9 3



LOWERPRIORLAKEWATERQUALITYDATA
CondDOBODpHResidueTemp

TEMP

DATE Cond DEPTH DO pH C

umhoscm m mgI su
121988 337 05 126 8 2

121988 335 1 124 25

12J1988 337 2 124 2

121988 337 3 123 2

121988 337 4 122 2

121988 337 5 122 2

12J1988 337 6 124 2

121988 337 7 124 2

121988 337 8 121 8 2

121988 337 9 121 2

12J1988 345 10 123 2

121988 345 11 123 2

121988 345 12 122 2

121988 345 13 12 25

121988 345 14 117 25

121988 345 15 27 25

12J1988 366 16 16 77 25

1J1988 335 05 136 81 25

121988 333 1 137 3

12J1988 333 2 139 3

121988 333 3 14 3

12J1988 341 4 139 81 3

12J1988 341 5 139 3

121988 348 6 132 3

121988 356 7 76 3

121988 359 8 35 8 35

011889 336 05 11 79 1

011889 345 1 106 2

011889 345 2 106 25

011889 345 3 106 25

011889 345 4 106 25

011889 345 5 106 25

011889 351 6 106 25

011889 351 7 102 79 25

011889 351 8 102 25

011889 351 9 102 25

011889 348 10 102 3

011889 348 11 94 3

0118189 348 12 79 3

011889 348 13 67 3

011889 348 14 17 79 3

0118J89 336 05 128 81 1

011889 343 1 126 25

011889 348 2 126 3

011889 348 3 124 81 3

011889 356 4 11 3

0118J89 356 5 104 3

011889 364 6 8 81 3



LOWERPRIORLAKEWATERQUALITYDATA
CondDOBODpHResidueTemp

TEMP

DATE Cond DEPTH DO PFi C

umhoscm m mgll su

02I1489 350 05 91 77 1

02I1489 355 1 88 3

021489 355 2 87 3

021489 355 3 83 3

021489 365 4 79 3

021489 365 5 75 3

021489 365 6 68 3

021M89 365 7 64 3

021489 365 8 48 77 3

021489 365 9 39 3

021489 370 10 35 3

02J1489 370 11 55 3

021489 370 12 31 3

0214g9 370 13 04 3

021489 380 14 04 3

02I1489 390 15 05 3

021489 435 16 06 76 3

021489 350 05 114 79 1

02J1489 360 1 114 25

021489 365 2 114 3

021489 365 3 112 3

021489 370 4 t08 8 3

021489 370 5 99 3

02J1489 380 6 96 3

021489 390 7 52 4

021M89 395 8 52 4

021489 395 9 06 77 4

p31ggg 210 05 106 75 2

03J1689 355 1 108 3

031689 365 2 11 3

031689 365 3 108 3

03l1689 370 4 il 3

031689 370 5 108 3

031689 370 6 106 3

031689 370 7 104 3

031689 370 8 103 76 3

031689 375 9 103 25

031689 375 10 103 25

031689 375 11 102 2

031689 385 12 10 2

031689 385 13 10 2

031689 390 14 102 2

031689 410 15 10 1

03gg9 425 16 107 75

031689 315 05 104 77 0

031689 360 1 10 15

031689 365 2 95 3

031689 370 3 93 3

031689 370 4 87 76 3

031689 380 5 84 3

031689 390 6 82 3

031689 385 7 75 35

031689 390 8 39 35

031689 390 9 05 76 35



LOWERPRIORLAKEWATERQUALITYDATA
CondDOBODpHResidueTemp

TEMP

DATE Cond DEPTH DO pH C

umhoscm m mgI su
042189 350 05 116 82 8

042189 350 1 112

042189 350 2 112 8

042189 350 3 112 8

042189 350 4 112 82 8

042189 350 5 112 8

042189 350 6 108 7

042189 350 7 10 7

042189 350 8 93 81 7

042189 355 05 112 82 8

042189 355 1 114 8

042189 355 2 114 8

042189 355 3 114 8

042189 360 4 112 75

042189 360 5 114 75

042189 360 6 102 6

042189 365 7 88 55

042189 370 8 74 8 5

042189 370 9 6 45

042189 380 10 45 4

042189 380 11 05 4

042189 380 12 05 4

p421gg 380 13 04 4

p421gg 385 14 03 35

p421gg 385 15 03 35

042189 385 16 03 74 35

051089 360 05 108 85 13

051089 365 1 108 13

051089 370 2 108 115

051089 360 3 11 10

051089 355 4 108 85 9

051089 355 5 108 9

051089 355 6 99 9

051089 355 7 99 9

051089 355 8 93 84 9

051089 360 05 108 84 12

051089 360 1 108 115

051089 360 2 108 115

051089 360 3 11 10

051089 360 4 106 10

051089 360 5 102 10

051089 360 6 10 10

051089 360 7 10 95

051089 365 8 95 84 9

051089 365 9 78 85

051089 385 1 12 6

051089 385 11 05 45

051089 380 12 04 4

051089 380 13 04 4

051089 380 14 04 4

051089 395 15 04 35

051089 395 16 03 76 35



LOWERPRIORLAKEWATERQUALITYDATA

CondDOBODpHResidueTemp
TEMP

DATE Cond DEPTH DO pH C

umhoscm m mgI su
052389 365 05 11 87 185

052389 365 1 108 185

052389 365 2 108 185

0523J89 365 3 108 185

05r23gg 380 4 105 87 145

p523gg 380 5 84 12

052389 365 6 49 105

052389 375 7 31 10

052389 375 8 21 10

052389 365 9 16 105

052389 365 10 06 78 105

p52389 365 05 113 86 185

052389 365 1 112 185

052389 370 2 112 18

052389 405 3 112 135

052389 370 4 108 13

0523J89 370 5 92 11

052389 365 6 92 10

052389 370 7 76 95

052389 365 8 59 9

052389 370 9 43 79 8

052389 380 10 03 65

052389 395 11 03 45

052389 400 12 02 4

052389 395 13 02 35

052389 395 14 05 35

p523gg 400 15 05 35

052389 400 16 05 73 35

061489 365 05 9 85 17

061M89 365 1 89 17

061489 365 2 89 17

061M89 370 3 89 17

061M89 370 4 89 17

0614J89 365 5 79 85 145

061M89 380 6 79 11

p64gg 365 7 54 10

061M89 370 8 24 9

061M89 370 9 05 8

061M89 385 10 05 6

061M89 390 11 05 5

061M89 395 12 05 45

0614J89 400 13 05 4

061489 400 14 05 4

p61qgg 400 15 05 4

061M89 405 16 05 72 4

0614J89 365 05 91 84 17

06iM89 365 1 9 17

061489 370 2 9 17

061489 370 3 9 17

061M89 370 4 9 17

061M89 370 5 88 17

061489 380 6 63 85 16

0614J89 405 7 04 12

061M89 380 8 04 11

061M89 385 9 04 10

061489 385 10 04 76 10



LOWERPRIORLAKEWATERQUALITYDATA
CondDOBODpHResidueTemp

TEMP

DATE Cond DEPTH DO pH C

umhoscm m mgI su

062689 370 05 87 86 215

062689 370 1 86 215

062689 370 2 86 215

062689 370 3 86 25

062689 385 4 8

p6gg 385 5 66 85 175

062689 385 6 18 16

062689 405 7 04 12

062689 400 8 04 12

062689 380 9 05 76 115

062689 375 05 86 84 21

062689 375 1 87 21

06l2689 375 2 85 21

062689 375 3 85 21

062689 385 4 74 19

p62689 380 5 75 85 15

062689 380 6 74 115

062689 375 7 38

062689 380 8 04 8

062689 370 9 05 8

062689 385 10 05 6

062689 390 11 05 5

062689 395 12 06 45

pggg 390 13 06 5

062689 400 14 07 5

062689 405 15 08 5

062689 405 16 08 72 5

071289 365 05 74 84 26

071289 365 1 74 26

071289 365 2 72 26

071289 365 3 7

071289 370 4 61 25

071289 385 5 48 84 19

071289 365 6 51 135

071289 380 7 3 105

071289 380 8 03 9

071289 380 9 03 8

071289 385 10 03 65

071289 395 11 04 55

071289 400 12 04 5

071289 400 13 04 45

071289 400 14 05 45

071289 405 15 04 5

071289 410 16 05 71 45

071289 355 05 75 84 255

071289 360 1 74 255

071289 365 2 74 25

071289 365 3 7 25

071289 375 4 61 245

071289 380 5 42

071289 395 6 1 78 18

071289 395 7 02 155

071289 390 8 03 3

071289 395 9 04 74 115



LOWERPRIORLAKEWATERQUALITYDATA
CondDOBODpHResidueTemp

TEMP

DATE Cond DEPTH DO pH C

umhoscm m mgI su
072789 350 05 91 82 25

072789 360 1 9 25

072789 365 2 9 24S

072789 365 3 9 24

072789 370 4 78 5

072789 355 5 59

072789 365 6 4 7 145

072789 370 7 15 11

072789 380 8 04 85

072789 380 9 04 75

p72789 395 10 04 65

072789 405 11 04 55

072789 405 12 04 5

072789 405 13 05 5

p7278g 405 14 05 5

072789 415 15 05 5

p72789 415 16 07 69 5

072789 350 05 94 82 255

072789 355 1 95 255

072789 360 2 95 25

072789 360 3 93 25

072789 370 4 91 245

072789 380 5 56 225

072789 405 6 06 78 195

072789 410 7 04 165

072789 405 8 05 13

072789 400 9 05 12

072789 420 10 05 77 12

00889 310 05 8 84 23

080889 310 1 8

080889 310 2 8

OSJ0889 315 3 74 225

08OS89 315 4 75 5

080889 315 5 75 225

OS0889 315 6 7

080889 360 7 03 82 18

080889 360 8 04 14

OSOS89 365 9 04 75 12

080889 355 05 84 86 23

080889 355 1 84

080889 355 2 82

08OS89 360 3 83 225

080889 360 4 8 5

080889 365 5 66

080889 390 6 04 82 16

08J0889 385 7 03 12

080889 380 8 03 95

08J0889 385 9 03 8

080889 385 10 03 65

080889 405 11 03 55

pgpgg9 400 12 03 45

080889 410 13 04 45

080889 410 14 04 45

080889 415 15 05 45

08OS89 425 16 05 76 45



LOWERPRIORLAKEWATERQUALITYDATA
Condp0BODpHResidueTemp

TEMP

DATE Cond DEPTH DO pH C

umhoscm m mgI su

pggpgg 345 05 78 84 21

083089 350 1 78 21

083089 350 2 76 21

083089 350 3 76 21

08J3089 350 4 77 21

pg3pgg 350 5 72 21

083089 395 6 04 79 175

083089 400 7 04 12

083089 390 8 04 9

083089 380 9 04 9

pg3pg9 400 10 05 6

083089 405 11 05 55

083089 405 12 05 5

083089 415 13 05 5

pg3pgg 420 14 06 5

083089 430 15 06 5

pg3pgg 450 16 05 7 5

083089 350 05 8 83 21

083089 350 1 79 21

083089 350 2 81 21

083089 350 3 79 2

083089 350 4 79 21

OS3089 350 5 78 21

083089 350 6 73 21

083089 350 7 65 21

083089 410 8 04 85 165

08l3089 430 9 05 13

pg3pgg q40 10 05 73 12

091989 340 05 91 82 185

091989 350 1 91 185

091989 350 2 91 185

091989 350 3 9 185

091989 350 4 89 185

091989 355 5 76 18

091989 360 6 48 1

091989 375 7 02 15

091989 385 8 03 72 11

091989 385 9 03 9

091989 385 10 03 8

091989 390 11 03

091989 405 12 03 6

091g8g 415 13 03 6

091989 415 14 03 6

091gg9 420 15 03 6

091989 430 16 03 66 55

091989 335 05 92 89 185

091989 340 1 92 185

091989 340 2 91 185

091989 350 3 91 185

091989 350 4 91 89 185

091989 350 5 9 185

091989 350 6 86 185

091989 355 7 52 175

091989 355 8 07 175

091989 370 9 03 84 165



UPPERPRIORLAKEWATERQUALITYDATA
NutrientData

DATE DEPTH OrgN NH3 TKN NO2N0 TP DP

m mgI mgI mgI mgi mgi mgI

103188 0 008 001

103188 3 009 001

103188 5 009 001

103188 6 009 001

103188 0 006 001

103188 35 008 001

103188 5 008 001

103188 65 008 001

111488 0 15 1 25 006 006 001

111qgg g 26 006 007 001

111488 9 008 001

111488 115 16 1 26 006 007 001

111488 0 15 098 25 006 008 001

111488 3 27 006 008 001

111488 5 008 001

111488 65 16 098 26 006 006 001

12J1988 05 008 002

121988 6 008 002

121988 10 013 006

121988 13 025 014

12J1988 05 005 001

1J1988 3 009 001

12J1988 5 006 001

1J1988 7 006 001

011889 05 01 005

11889 5 009 005

011889 7 01 005

011889 10 01 006

011889 05 006 002

011889 3 006 002

011889 5 005 002

011889 7 006 002

0J1489 05 19 13 32 01 009 002

02J1489 6 31 01 011 006

021489 9 012 006

02J1489 12 13 21 34 002 018 01

02J1489 05 16 12 28 01 007 003

0J1489 2 28 01 007 003

p21489 4 007 004

02J1489 6 14 12 26 008 009 003



UPPERPRIORLAKEWATERQUALITYDATA
NutrientData

DATE DEPTH OrgN NH3 TKN NO2N0 TP DP

m mgI mgI mgI mgI mgi mgI
031689 05 02 001

031689 6 011 004

031689 9 013 006

031689 12 022 015

031689 05 011 003

031689 2 012 003

031689 3 009 006

031689 5 008 004

042189 05 01 002

042189 6 011 001

p21gg g 011 001

042189 12 037 023

042189 05 009 001

p421gg g 011 001

042189 5 01 001

042189 7 01 001

051089 05 12 035 16 004 005 002

051089 4 17 04 21 004 007 002

051089 8 007 002

051089 12 19 37 56 002 013 002

051089 05 14 037 18 004 006 002

051089 3 17 034 2 004 008 002

051089 5 008 002

051089 7 18 043 22 004 008 002

052389 05 006 001

052389 4 006 001

052389 6 01 003

052389 7 011 004

052389 05 006 001

052389 4 008 001

052389 8 008 001

052389 13 017 005

061489 05 008 002

061489 5 008 002

061489 9 026 01

061489 13 037 023

061489 05 007 002

061489 5 006 002

061489 6 006 002

061489 7 006 002



UPPERPRIORLAKEWATERQUALITYDATA
NutrientData

DATE DEPTH OrgN NH3 TKN NO2N0 TP DP

m mgI mgI mgI mgI mgI mgI

062689 05 009 001

062689 5 005 001

062689 9 023 002

pg26g 13 037 013

062689 05 008 001

062689 3 006 001

5 008 001

062689 7 012 002

071289 05 007 001

071289 4 011 001

071289 7 029 004

071289 13 038 013

071289 05 006 001

071289 5 009 001

07y89 6 009 001

071289 7 019 002

072789 05 007 001

5 014 001

072789 10 035 01

072789 13 056 02

072789 05 009 001

072789 4 009 001

072789 6 018 002

072789 7 03 006

080889 05 16 001 16 002 006 001

080889 5 17 002 007 001

08J0889 9 02 006

080889 13 46 38 84 002 043 022

080889 05 15 002 15 002 005 001

0810889 4 16 002 006 001

080889 5 006 001

pgp8gg 6 14 024 16 002 009 001

083089 05 007 001

089 6 009 001

083089 9 028 012

083089 13 05 032

08l3089 05 008 001

083089 3 007 001

083089 5 009 001

083089 6 008 001

2c 091989 05 014 001

4t091989 8 012 001

091989 10 059 034

091989 13 094 058

ao091989 05 013 001

091989 3 015 001

091989 4 012 001

091989 6 012 001



UPPERPRIORIAKE

DissovedOxygen
DO

SITE1 mgJl

Depth 103188111M8812J198801188902iM890316890421890510890523890614J89O6268907128907278908OS89083089091989

m
05 118 114 86 38 27 03 122 124 71 87 78 63 8 102 58 95

1 118 112 86 33 18 03 122 124 71 86 77 61 75 95 52 95

2 118 11 82 25 08 03 123 124 71 86 68 61 7 93 51 89
3 118 116 8 25 08 03 123 122 5 85 12 12 07 75 45 78

4 118 114 79 24 04 03 106 105 25 65 03 02 03 3 35 23
5 118 116 79 19 04 03 91 94 07 48 04 02 03 03 04 03
6 118 118 78 18 04 03 54 81 05 05 03 03 03 03 03 03

7 118 116 69 07 04 03 05 63 05 05 05 03 04 03 03 03

8 118 116 6 07 04 03 04 39 05 05 05 04 04 03 04 03

9 118 11fi 53 07 04 03 03 06 05 05 05 04 04 03 04 03
10 118 118 32 13 04 03 03 05 05 05 05 04 04 04 04 03
11 118 118 28 07 04 04 02 05 05 05 05 04 04 04 04 03

12 118 118 25 04 05 04 02 04 05 05 05 05 04 05 05 03

13 19 06 05 02 05 05 07 05 05 05 05 03

SITE2

05 11 112 122 72 37 06 122 125 74 86 98 71 89 9 62 96
1 11 112 116 65 37 06 122 125 74 85 94 66 88 9 62 96
2 11 112 116 61 34 05 122 127 74 85 8 61 85 8 6 95

3 11 112 113 6 18 05 122 122 74 84 52 51 72 8 58 94
4 11 112 112 59 27 05 12 99 68 8 1 03 03 81 55 92

5 11 11 11 54 26 05 112 94 12 46 04 03 03 05 43 89

6 11 11 11 52 38 05 8 9 06 16 04 03 05 04 04 84
7 104 7 18 72 74 05 04 04 04 04



UPPERPRIORLAKE

TempC
SITE1

Depth
m 103188111488121988011889021M8903168904J21890510890523890614J89062689071289072789OS088908J3089091989

05 4 3 3 05 0 0 10 13 19 165 22 26 255 225 21 185

1 4 3 3 2 2 15 10 12 19 165 22 26 255 22 21 185

2 4 3 3 3 3 2 10 10 19 165 21 26 255 22 21 18

3 4 3 3 3 3 25 9 10 17 165 19 245 24 21 21 18

4 4 3 3 3 3 25 8 9 145 16 17 185 205 21 205 165

5 4 3 3 3 3 25 8 9 13 16 15 15 165 175 19 16

6 4 3 3 3 3 3 65 9 115 135 13 13 13 13 155 16

7 4 3 3 3 3 3 5 S 95 11 12 115 11 11 12 155

8 4 3 3 3 3 3 4 7 8 9 95 9 9 95 10 13

g 4 3 3 3 3 3 3 6 65 7 65 8 8 85 9 105

10 4 3 3 3 3 3 3 4 5 6 6 7 S 8 85 95

11 4 3 3 3 3 3 3 35 45 55 6 7 8 75 85 9

12 4 3 3 3 3 3 3 3 45 55 6 7 85 75 85 9

13 3 3 3 3 45 55 6 7 85 8 85 9

SITE2

05 4 3 25 1 1 05 9 13 19 17 21 26 26 23 215 185

1 4 3 3 25 3 2 9 12 19 17 20 26 26 225 21 185

2 4 3 3 3 3 3 9 115 19 17 20 255 26 22 21 185

3 4 3 3 3 3 3 9 10 19 17 175 25 255 22 21 185

4 4 3 3 3 3 3 9 95 185 17 17 24 225 22 21 185

5 4 3 3 3 3 3 S 95 135 165 165 19 195 21 205 185

6 4 3 3 35 3 3 8 95 12 16 16 16 175 175 205 18

7 4 3 3 35 75 95 115 15 16 155 16



UPPERPRIORLAKE UPPERPRIORLAI
corrected

DATE Seochi DATE Chla

m gZo PPb
site1 site2 Z SITE1 SITE2

1QOI33188 19 13

103188 16 15 1114J88 8 13

111M88 25 25 1211988 2 6

121988 5 36 011889 1 4

011889 425 46 0J1489 34 4

py1489 2 32 03J1fi89 72 7

031gg 1 22 042189 34 37

042189 075 1 05J1Q89 13 11

051089 16 2 05J2389 5 5

p5J23J89 4 2J 061489 19 16

060189 244 Ofil689 28 24

060389 168 071289 32 30

06J1489 11 13 07r2789 34 23

06J1889 107 0808J89 52 52

066J89 09 11 08r3089 24 21

070289 076 091989 70 71

070589 076

070789 061

071289 07 08

0725J89 091

0727l89 08 09

0808J89 07 075

081089 061

081889 046

083QI89 1 1

091989 OJ OJ5



StreamWaterQualityforPUSLWatershed

TPConcentrationL
S1 S2 S3 S4

032889 600 800 260

040489 290 600 100 230

040489 250 550 130 140

040589 240 520 180 140

040689 230 470 140 160

042189 210

042789 150 220 130

042889 160 240 90 140

042989 150 240 130 120

051089 290 600 100 230

052389 160 420 60 130

060789 390 240

061289 850 60

06h389 490 70

061489 470 150 150

071289 2

071889 810 80 210

072189 150

072189 570 340

082289 810 690 260

08289 590 530

OS2489 510 770

082589 420 460

average 346 519 135 179

207 195 75 51

upper95 455 602 173 205

lower95 238 436 97 152



PriorSpringLakeStreamMonitoring

STREAM
SITES1 SITES2 SITES3 SITES4

flowrate SRP TP

Date cfs mgI mgI Flowcfs SRPmgLTPmgL Flowcfs SRPmgLTPmcL Flowcfs SRPmgLTPmgL

032889 209 051 06 855 07 08 0 0 0 056 019 026

04l0489 21 013 029 512 042 06 025 006 01 003 02 023

04J2189 0 0 0 028 01 021 0 0 0 0 0 0

051089 21 013 029 512 042 06 025 006 01 003 02 023

052389 035 006 016 08 033 042 513 001 006 047 007 013

060789 0 0 0 33 016 039 84 002 024 0 0 0

071289 0 0 0 0 0 0 003 028 176 075 0005 02

082289 175 053 081 022 054 069 0 0 0 152 018 026



PriorSpringLakeStorrnSewerMonitoring

Site TSSmgLSRPmgLTPmgL SRPlTP

32889
SS1 292 033 13 0254

SS2 70 034 06 0567

5189

SS1

SS2 98 014 049 0286

62689

SS1 147 01 191 0052

SS2 94 007 026 0269

71989

SS1 252 007 13 0054

SS2 37 015 037 0405

82289

SS1 1214 006 215 0028

SS2



STORMSEWER

APRIL261989
r 51rwwrw Swwr

Time FlowTimehrsRowcfs Time FlowTimehrsFlowcfs
0 0 0 0 0 0 0 0

99 0 495 0 95 0 475 0

10 77 5 07392 96 96 48 09216

101 38 505 03648 965 192 4825 18432

102 14 51 01344 97 198 485 19008

1025 12 5125 01152 975 192 4875 18432

103 47 515 04512 99 160 495 1536

1035 10 5175 0096 10 129 5 12384

104 7 52 00672 101 10 505 0096

1045 1 5225 00096 102 98 51 09408

105 7 525 00672 1025 80 5125 0768

1055 2 5275 00192 105 60 525 0576

106 1 53 00096 11 33 55 03168

108 0 54 0 114 25 57 024

116 0 58 0 115 27 575 02592

117 34 585 03264 116 31 58 02976

1175 1 5875 00096 117 33 585 03168

118 19 59 01824 118 35 59 0336

1185 3 5925 00288 119 32 595 03072

119 7 595 00672 12 30 6 0288

1195 3 5975 00288 125 21 625 02016

12 1 6 00096 13 13 65 01248

121 0 605 0 135 10 675 0096

1215 1 6075 00096 14 8 7 00768

122 5 61 0048 145 7 725 00672

1225 2 6125 00192 15 5 75 0048

123 1 615 00096 155 4 775 00384

124 1 62 O00f 16 2 8 00192

125 0 625 0 165 2 825 00192

17 1 85 00096

175 05 875 00048

178 0 89 0

66 0 153 0

675 99 15375 09504

7 174 155 16704

71 191 1555 18336

72 205 156 1968

77 192 1585 18432

8 100 16 096

85 135 1625 1296

9 105 165 1008

93 103 1665 09888

94 104 167 09984

95 106 1675 10176

96 108 168 10368

9J5 123 16875 11808

10 155 17 1488

1025 172 17125 16512

104 182 172 17472

105 172 1725 16512

1075 160 17375 1536

11 136 175 13056

1125 150 17625 144

114 161 177 15456

115 156 1775 14976

1175 149 17875 14904



JUNE211989
f43t GClMtff4H4lefffFtRit4f

FtK GGnit3ifRYkff4RRlNtfft
JJ 77G

Time FlowTimehrsFbwcfs Time FlowTimehrsFlowcfs
0 0 0 0 0 0 0 0

24 0 24 0 156 0 78 0

24 0 48 0 1563 18 7815 01728

24 0 72 0 157 195 785 01872

183 0 903 0 158 20 79 0192

184 05 904 0195 159 22 795 02112

185 075 905 02925 16 20 8 0192

1855 1 9055 039 161 19 805 01824

186 075 906 02925 162 18 81 01728

187 03 907 0117 164 17 82 01632

1875 0 9075 0 167 14 835 01344

159 0 1119 0 17 13 85 01248

16 36 112 1404 175 10 875 0096

161 20 1121 78 18 85 9 00816

1613 15 11213 585 185 7 925 00672

162 7 1122 273 19 5 95 0048

163 3 1123 117 195 3 975 00288

164 2 1124 078 20 1 10 00096

165 25 1125 0975 203 0 1015 0

166 2 1126 078 2165 0 10825 0

167 1 1127 039 219 100 1095 096

168 8 1128 312 22 105 11 1008

169 9 1129 351 221 118 1105 11328

17 75 113 2925 222 120 111 1152

171 55 1131 2145 2235 130 11175 1248

1725 35 11325 1365 225 137 1125 13152

175 25 1135 0975 226 134 113 12864

177 2 1137 078 23 140 115 1344

178 25 1138 0975 235 147 1175 14112

179 6 1139 234 237 150 1185 144

18 75 114 2925 24 157 12 15072

181 6 1141 234 04 161 122 15456

182 3 1142 117 1 149 125 14304

183 25 1143 0975 13 139 1265 13344

184 15 1144 0585 14 143 127 13728

185 1 1145 039 15 140 1275 1344

1875 05 11475 0195 2 129 13 12384

189 1 1149 039 25 121 1325 11616

19 15 115 0585 265 130 13325 1248

191 2 1151 078 27 137 1335 13152

192 25 1152 0975 29 163 1345 15648

1925 4 11525 156 3 132 135 12672

194 25 1154 0975 31 140 1355 1344

195 225 1155 08775 34 130 137 1248

197 15 1157 0585 36 120 138 1152

1985 1 11585 039 39 112 1395 10752

20 075 116 02925 43 111 1415 10656

23 0 119 0 59 100 1495 096

24 0 120 0 6 97 15 09312

62 90 151 0864

64 80 152 0768

6J 70 1535 0672

79 50 1595 048

85 44 1625 04224

9 42 165 04032

95 38 1675 03648



JULY171969
SS1 SS2

Time FlowTimehrsFlowcfs Time FbwTimehrsFbwcfs

0 0 0 0 0 0 0 0

02 0 02 0 08 0 04 0

03 1 03 039 09 100 045 096

04 4 04 156 13 235 065 2256

055 65 055 2535 15 192 075 18432

06 5 06 195 165 160 0825 1536

065 6 065 234 17 150 085 144

07 5 07 195 18 130 09 1248

075 3 075 117 2 100 1 096

08 225 08 08775 22 70 11 0672

09 15 09 0585 235 50 1175 048

1 125 1 04875 245 40 1225 0384

15 05 15 0195 275 30 t375 0288

17 0 17 0 29 25 145 024

2J 0 27 0 32 ZO 16 0192

28 05 28 0195 325 19 1625 01824

283 2 283 078 33 25 165 024

285 1 285 039 335 60 1675 0576

29 5 29 195 345 100 1725 096

293 15 293 0585 38 126 19 12096

3 15 3 0585 42 109 21 10464

305 2 305 078 43 190 215 1824

31 1 31 039 46 168 23 16126

315 2 315 078 48 200 24 192

32 1 32 039 53 170 265 1632

321 5 321 195 58 100 29 096

325 1 325 039 585 90 2925 0864

33 125 33 04875 59 80 295 768

34 13 34 0507 595 70 2975 0672

342 3 342 117 61 60 305 0576

35 1 35 039 62 50 31 048

37 0 37 0 63 40 315 0384

41 0 41 0 655 30 3275 0288

415 15 415 0585 67 0 335 0

42 075 42 02925 69 20 345 0192

5 0 5 0 725 15 3625 0144

53 0 53 0 79 10 395 0096

535 1 535 039 101 5 505 0048

54 4 54 156 106 5 53 0048

545 2 545 078 108 6 54 00576

55 25 55 0975 109 40 545 0384

56 0 56 0 11 100 55 096

835 0 835 0 1105 160 5525 1536

84 075 84 02925 112 180 56 1728

85 05 S5 0195 1135 188 5675 18048

86 025 86 00975 114 180 57 1728

87 0 87 0 116 160 58 1536

91 0 91 0 118 140 59 1344

915 15 915 0585 12 100 6 096

92 05 92 0195 123 80 615 0766

945 05 945 0795 124 70 62 0672

95 2 95 078 1245 67 6225 06432

955 075 955 02925 125 81 625 07776

96 4 96 156 128 65 64 0624

965 3 965 117 129 60 645 0576

97 8 97 312 131 50 655 048

975 3 975 117 1325 40 6625 0384

98 12 98 468 134 30 67 0288

985 3 985 117 138 20 69 0192

99 6 99 234 142 15 71 0144

995 2 995 078 149 10 745 0096

10 15 10 0565 167 6 835 00576

10A 125 104 04875 1675 9 8375 008G4

108 05 108 0195 168 10 84 0096

1085 6 1085 234 1685 11 8425 01056

109 1 109 039 169 115 845 01104

11 1 11 039 17 11 85 01056

1105 3 1105 117 171WEIRBLO 655 0



AUGUST211989
SS

Time FlowTimehrsFlowcfs
0 0 0 0

g8 0 98 0

985 25 985 975

gg 22 99 858

995 29 995 1131

105 13 105 507

107 11 107 429

108 9 108 351

11 6 11 234

1105 4 1105 156

111 6 111 234

112 3 112 117

113 2 113 078

114 6 114 234

115 8 115 312

1155 0 1155 0

116 17 116 663

12 8 12 312

1225 6 1225 234

1255 5 1255 195

13 25 13 0975

133 2 133 078

135 11 135 429

1355 13 1355 507

136 11 136 429

137 7 13J 273

138 4 138 156

139 35 139 1365

14 3 14 117

145 25 145 0975

15 2 15 OJ8

16 15 16 0585

17 15 17 0585

18 125 18 04875

19 1 19 039

24 05 24 0195



cwTrs

uPwoR
si zooPUrecraa atacac MnRrodo

oao3ree
coaaos eeor3s

eo uNSccuooce sessae

PHrroaarecroaous nvoamcody ouwn u

e row o o00000 eosne xg2seosz

iieen Tdal 715 000019 NAUPJMETANAUPII 3297111

Dietare Tdel 700 O00OBO

TOTAL 1971851882

TOTALCELLSML 1445

TOTAICCL O00D783

LAIPRIOR

STE2 SITEPL2 ZOOPIANKTON NrtiLdConc NhrVdto

CAPEPODS 1021208825

rod uriscaaooce nexiea

ai nvaacdy oaPn o

ea Ta o o00000 Bosnaao eoaraeoa

Oieai Tdd 1014 O00OQ6 NAUPJMETANPUPLI 22389852

Dlalare Tatal 792 000068
TOTAL 2212618886

TOTALCELLSML 1806

TOTALCGL O00OB41

LAIPRIOR
SITE3 SITEPL3 ZOOPIANKTON NmLdConc MmCufto

COPEPODS 13868740A6

pa UNSPECCUDOCE 301516334

PFIYTOPUWKTON AVONJrtiLcdy QAPFINA 311566879

Bluegreen Tatd 5476 000175 BOSAAINA Y11111979

f3roen Total 3134 000130 NAUPANETANAUPLI 1506A44B

Diatorro Total 23 000002
220111197A

TOTALCELLSM 80

TOTALCGL 0003065

LAIPRIOR
sa sPu moPwcroni aco nrodw

COPEPOD6 33310648

UNSPECCLADOCE 11tOC5490

PHYTOPLAWICTON AVCi1MrtiodL DJIPFNA 43765A3

Blusproen Tdd 6286 000190 BOSMINA 54706788

Groen Tdal 2560 000114 NAUPIMETAWIUPLI 21BB2715

DlMone Total 823 O00Oi21

65b177496



cwrrs

S17E1 SITEPL1 200PLANTON NmLofConc NmKdtow

DA7E111488

COPEPODS 125690115

taAvol UNSPECCLADOCER 5428845A41

PFIYTOPLANKTONOENUS AVGNmlodL DAPHWIA 0

Bhbpreen Tdal 0 000000 BOSMNA 1477638328

Oroen Tolel 563 000014 NAUPIAAETANAUPLIU 52772726

or r an a000a

TOTAL 19BtOB79885

TOTALCElLSIM 1030

TOTAICGL O00OH515

LAIPPoOR

SITE2 SITEPL2 ZOOPLANCTON MmLdCora MkrY1dtow

DA7E111UB8

COPEPOD3 8278401208

tdvd UNSPECCLADOCEA SB55454513

PFIVTOPLANKTON AVCiMrnLcoL DAPHNL4 0

Bluegreen Tdal 0 000000 BOSMNA 5552586177

Oreen Tdal 776 000020 NAUPIMETANAUPLIU 5478D5615

Dlataro Tdal 477 000041

TOTAL 200191222A6

TOTALCELLSINL 1253

TOTALCGL O0OO60B4

UKEPRIOR

SITE3 SIiEPL3 ZOOPLANC70N MmLdCaic Nrt3dtow

QAIE711488

COPEPODS 17457409G49

Idvd UNSPECCLADOCER 2613083428

PFIYTOPLANKTON AVCiNhriodL DAPFINIA 945323406

Blueprosn TtRd 3908 000010 BOSMNA 3075707B02

Oroen Tdd r31 OU0007 NAUPJMETANAUPUU 1365487142

Dla6orro Tdd 31 O00OU3

TOTAL 192986BB803

TOTALCELLSML 4370

TOTALOGL 00001926

LAIPRIOR

SITE4 SITEPLt DDCPtAMCTON imldConc rrdtow

GA7Eii74BB

COPEPODS 4939Gfi9072

tdvd UNSPECCLADOCER 2115163344

P AVCiMmLcdl Q4PHMA 21444128

Blusproen Tdd 3BOB 000010 BO6MNA 9648BS76

Qeen Tdal 277 O00OOG NAUPIMETANAUPLJU 42888256

D4tortis Tdal 7 000001

TOTAL B460663376

TOTALCELLSMl 41BQ

TOTALCGL 00001697



cwrrs

LAKEPRIOR

SITE1 SITEPL1 ZOOPLANKTON ArtidConc Nm0oftow
DATE1219BB

COPEPODS 1981326376

1otvd UNSPECCLADOCER 1521013111
PHYTOPLANKTOGEa1S AVOimLodL DAPHMA 0 0
Bluegreen Totel 0 000000 BOSAMNA 21333041

iroen TWeI 53 000001 NAUPNETANPUPUU 31888582
Dktars Totel 0 000000

NTAL 3562372813
TOTALCELLSRrL 53

TOTALCGL 135E05

LAICEPRIOR

SITE2 SITEPl2 ZOOPLANKTON NmLdConc NM0dtow

OWTE121988

COPEPODS 728120124
totvd UNSPECCLADOCER 91015016

PHYTOPLANKTON AVGmLodL DAPHpA 33383385

Bluegieen Total 0 000000 BOSMINA 4451118

Gieen TMaI 259 000007 NAUPJIrTANAUPLIU 4451118

Dktata TWeI 43 OOW04

TOTAL 921007571

TOTALCELLS1 302

TOTALCCJL 0000103

LAICEPHIOR

SITE3 STEPL3 NOPUWKTON MrtLdConc Mm0dtow
Q41E12H8BB

COPEPODS B31894619
bivd UNSPECCLADOCER 0

PHYTtPLANKTON AVONmLodL QAPFMA 63383701

Bluepieen Total 0 000000 BOStiMNA 52B2OB4

Oisen Tofal 0 000000 NAUPJNETAWUIPUU 5282BOB4
DlMome Totd 0 000000

TDTAL 8B5598606
TOTALCELLSML 0

TOTAICGL 000000

LAKEPRIOR
SITE4 SITEPL4 mOPLAMTON AVOMmLdConc

OV1TE12H6BB

COPEODS sspledecaysd
lotvd UNSPCLADOCERdustoledc

PIIYiOPIAPMCTON AVfimLady UWFlJIA dprosxvetMs
Blupien Tofd 0 000000 B09NpNA

Onsn Tdd 0 000000 NAUPJNETANAUPIJUS
Dislars Totd 0 000000

TOTALCEILSML 0

TOTALCGL 0



cwrrEas

uuoR
si

onveee

taw

PFIYiOPLANKTt7N AVCiiFrtiLodL
Bluegreen Total 0 000000 NrtldCaic Nm0oftow

Gsen Tdel 154 000004 COPEPOOS 141 85024

Dkforre Tdel 15 000001 UNSPECCLADOCE 49 33Q22

pAPFiNU1 21 14152

TOTALC0LSML 169 BOSMNA 1 674

TOTALCCL 523E0b NAUPMETANAUPU 0 0

212 142872

LAIPRIOR SITEPL2 ZOOPLANiUN NmlofConc Nm0dtow

SITE2
DATE11888 COPEPODS 32 28167

UNSPECCLADOCE 5 4401

awi oninaa e 2

PFIYTOPLANKTON AVOMmLodl BOSMNA 1 880

Bluegreen Tdal 0 O00OOD NAUPMETANAUPLI 23 20245

Oroen TaAal 561 000014

Diatars TUaI 0 000000 70 61616

TOTALCELLSJAL 561

TOTALGL 0000143

LAIPRIOR
SlTE3

DATEO1H9

tdwl

PHYTOPLMMC7UN AVGNrtodL SITEPL3 DOOPLAANCiCN NmldConc Nm0dbw

Bhieproen Tdal 0 000000

ireen TaAal 1 000000 COPEPODS 81 42334

DleAoms Tdel 3 000001 UNSPECCUDOCE 4 2081

DAPHWIA 3 1568

TOTALCELL3ML 4 BOSMNA 5 2613

T07ALCGL SA3E08 NAUPlMETANAUPLI 16 8362

108 58967

LAIPRIOR
SITE4

QATE118BB

taw

PHYTOPLMIICTUN AVimLodL SITEPL4 mOPLANCfON IrtidCaic Mm0dtaw

Bluegieai Tdal 205 000005

iteen TaAel 70 000000 COPEPODS 15 14882

Didome Tdal B 000001 IMSPECCLADOCE 1 879

QAPHMA 0 0

TOTALCH13M 223 806MNA 979

TOTALCGL BBBE05 NAUPMETWAUPLI 7 8852

24 23481



cwrrEas

LAIPPoOR
SITE1

DAiE14lBB

tdvol

PHYTOPLANKTOGOJUS AViMmLcdl SIiEPL1 ZOOFLANKTON rtidConc Mm19oitow

Bluepreen Tdel 0 000000

iieen Totel 3315 000095 COPEPODS 61 283G4
pMwrq Tdei 0 000000 UNSPECCL1DOCE 2 863

DAPHMA 2 863

TOTALCELLSML 3315 BOSMINA 0 0

TOTALCGL O00OBA6 NAUPJNETANAUPLI 16 7702

iOTAI 81 38881

LAIPFAOR SITEPL2 aCIOPLANKfON kmLdConc Mhrr3ottow

SITE2

DATE2H4BB COPEPODS 3B 45121

UNSPECCLADOCE 1 1187

totvol pAPHNW 1 1187

PHYTOPLM1KiON AVGMmLodL BOSMINA 0 0

Bluegrcen Totd 0 000000 NAUPWETANAUPU 37 49804

Groen TWeI 515 000013

DlatmLa Tdel 445 000007 TUTAL 77 81428

TOTALCELLSML 860

TOTALCGL 0000205

LAIPRIOR

SITE3

DATE7I141

tdvd

PHYTOPLANKTOW AVt3NmLodL SITEPL3 ZOOPIANKTON NmLdConc Nm19oftow

Bluepreen Tdel 0 000000

aroen Tdd 0 000000 OOPEPODS 74 33395

Olatortr Tdd 4 000001 UN3PECCLADOCE 2 900

OVIPHNIA 4 1805

TOTALCELLSA1 4 BOBMINA 4 1805

TOTALCGI 000001 NAUPJWETANAUPLI 17 T672

101 45580

LAIPPoOR

SITE4

QATEH48B

tdvol

pHYTOPLNJKiON AVOMmLodL SIiEPL4 2lpPlANKTDN NrtiLdConc MmKioftow

Bhreproen Tdal 0 000000

Orosn Tdd 6 000000 COPEPODS 61 35237

Dietortr Told 4 000001 UNSPECCLADOCE 2 1156

pipPFJIA 4 2311

TOTALCELLSML 10 BOSMINA 4 2311

TOTALCCA BA3E0B NAUPNETM4UPLI 34 9640

TOTAL 105 60863



s

5

tAKEPRIOR

SITE1

DATE316

tdvd

PHYTOPLANKTOQaX1S AVGMmLodl SITEPLt ZOOPLANKTON NmLdConc Nm0oftow

Bhiepiemi Tdal 0 000000

Oieen Tdd 12214 O00CSB COPEPODS 7 2798

pletme ToRal 205 000018 UNSPECCLADOCEA 0 0

DAPHNIA 0 0

TOTALCELLSJNL 12418 BOSMNA 1 400

TOTALCGL 0003753 NAUPJMETANAUPU 3 1200

TOTAL 11 4389

pKEpWpq SITEPL2 ZOOPLANKTON NmLdConc NrN13dtow

SITE2

DATE3H6BB COPEPODS 32 28576

UNSPECCLADOCER 3 2773

otvol pApHNIA 0 0

PHYTOPLANKTON AVGNmLodL BOSMNA 1 B24

Bluegrean Tdal 0 000000 NAUPJMETANAUPII 22 20333

Green TdN 407 000010

Dietaro Tdal 15 000001 TOTAL 59 5606

TOTALCELLSM 422

TOTALCCJL 0000117

U11PRIOR
SITE3

OATE316

totvol

PHYTOPLArMTCN AVf3MrtiadL SITEPL3 DODPLANKTON NmLofConc NmKid1ow

Bluepieen Tdd 0 000000

iroen Tdd 18 000000 COPEPODS 44 12873

pielaTS Tdal 3 000000 UNSPECCUIDOCER 3 885

QAPHMA 0 0

TOTALCELLSML 21 BOSMNA 2 SBO

TOTALCGL 0000007 NAUPMETANAUPIJ 12 3538

TOTAI 61 17985

UKEPFiIOR

SITE4

UATE3M69B

bRvd

PHyTppLArpTON AVCiNlrttadL SITEPL4 aDOPIANKiON MmLdConc m0ofw

Tdd 0 000000

ti TdN B 000000 COPEPOD3 15 F285

pislorre Tdal 0 000000 UNSPECCLADOCER 1 353

pApFNIIA 0 0

TOTALC0LSML 8 BOSMNA 0 0

TOTALCGL 2OIE06 NAUPMETMIAUPLI 2B 9778

TOTAI 42 11826



CRITTEFIS

WEPFUOR
SIiE1

DATEOA21

totvd

PFIYTOPLAINCTOGENUS AVCiNmLcd SITEPL1 ZOOPLANKiON MmLdConc Mm0dtow

Bluegeen Total 0 000000

Careen Tofel SB23 000216 COPEPODS 76 24765

D4dorta Tofel 2508 000647 UNSPECCLADOCER 1 326

DAPF9dA 3 W8

TOTALCELLSM 8431 BOSMINA 0 0

TOTALCGL O00B636 NAUPJWETANAUPLIU 30 8TJ6

TOTAL 110 35844

LAICEPRIOR SITEPL2 ZOOPLANKTON MmLdConc iNrrVoflow
SITE2

DATE42189 COPEPOOS 33 27232

UNSPE0CLADOCER 3 2478

lvd DAPHNU 1 825

PFIYTOPLANKTON AVGMmlody BOSMIWI 1 825

Bluegeen TMaI 0 000000 NAUP1tiTANAUPUU 18 14854

iieen Total S938 000152

Dlalo Totel 2290 O00ri6 TOTAL 56 IG212

TOTALCELLSM 823237

TOTALCL 0007111

WCEPPoOR

SITE3
DATE421BB

totvd

PHYTOPLAMCTON AViMmLody SITEPL3 DOPLANKTON NlmLdConc Nm0dtow

8hreproen Totel 0 000000

Gieen Total 0 000000 COPEPODS 48 9581

Diatorro Totel 415 000010 UNSPECCLADOCER 6 1119

DAPMMA 0 0

TOTALCELLSML 415 BOSMINA 5 833

TOTALCGL 0000100 NAUPJIrETANAUPIIU 45 8384

TOTAL 102 19026

LAICEPRIOR

31TE4

QATE421BB

6otvd

TCN AViMrtilodL SIiEPL4 UWKTiN AhnLdConc Nmtldw

Bluepieen Tofal 0 000000
Green Tofd 0 000000 COPEPODS 35 14742

Distortit Tofal 4B2 000012 UNSPECCLADOCEH 1 421

DAPHNIA 3 1264

TOTALCELLSML 492 BOSNMNA 3 1264

TOTALCCL 0000119 NAUPINETANAUPLIU 40 18848

TOTAL 82 34539



currs

uvPwoR

DATE1dBB

tdwl

PHYiOPLANKTOGENUS AVaMmLcdL SITEPL1 ZOOPLANCfON NmLdConc NMCdtow

Bhiepieen Tda 0 000000

ieen Tdal 2082 000053 COPEPOD6 175 85473

Diaorte Tdal 657 000181 UNSPECCLADOCE 13 7082

DAPINIA 29 15276

TOTALCELLSIWL 2749 BOSMNA 0 0

TOTALXal O00Q347 NAUPIMETANAUPU 25 13G8

TOTAL 241 131480

LAIPRIOR SiTEPI2 DDORAMiLN NlmLdConc Nm0oftow

SITE2

DATESHOBB COPEPODS 202 177807

UNSPECCUDOCE 20 176D5
tdwl DAPFRJIA 28 25527

PFIYTOPLANKTUN AVOMmLcdL BOSMNA 0 0

Bluegreen Tdal 0 000000 NAUPMETANAUPLI 40 35209

irxn Tdal n82 000059

Datartr Tctal 824 000145 TOTAL 281 256147

TOTALCELLSML 2916

TOTALCGl 0002038

U11PRIOR

SIIE3
QATE510BB

tdwl

PfIYTIPLPIKTON AVCiArnLoolL SIfEPL3 NOPlA11TON MmLdConc mOd1ow

Bluepreen Tdal 490 O00OBB

tiisai Tofal 3B3 000004 COPEPODS 11B 43276

DkAaro Tdal 2668 000163 UNSPECCLADOCE 18 6715

QAPFHIA 1B 8715

TOTALCELLSM 3562 806MNA 1 373

TOTALXaL 002W8 NAUPANETiWAUPU 30 17182

TOTAI 1B3 88271

LAIPRIOR

SITE4

QAlE51d6B

taw

PFIYTOPVUdK7C7N AVOMrttadL SITEPL4 aDOPIANCTON NhnLdCaic MmDdbw

Bheen Tdal 0 000000
Oisai Tdal 61 000002 COPODS 54 37042

Dlslarm Tdel 7B0 000732 UNSPECCLADOCE b 3430
DAPFNMA 2744

TOTALCELL3JNL 841 BaBMNA 2 372

TOTALCGI OA01334 NAUPAAETANAUPU 56 37T28

TOTAL 120 62315



cwrras

uuPwoa

si

ons

tdwl

PHYTOPUWKTOOER1S AVdNmLodt SITEPL1 ZOOPUNCTON NmLdConc MmOdtow

Bluegrean TUaI 2707 000416

droen Tdel 522 000014 COPEPODS 100 70355
Diatans Tofal 169 000069 UNSPECCLADOCE 84 59088

DAPFpJIA 29 20403
TOTAICELLSML 3388 BOSMNA 4 2814

TOTALCGL 000495 NAUPMETWAUPLI 6 4221

TOTAL 223 156882

LAIPRIOR SITEPL2 ZOOPIANTON NnidConc Nm0dw

SITE2

DATE52388 COPEPODS BB 75040

UNSPECCLADOCE 85 72481
tdwl DAPFqRA 35 28845

PHYTt7PLAtVKTON AVtiNmLodL BOSMNA 2 1705

Bluegreen Tdal 2554 000388 NAUPMETANAUPLI 16 13614

Green TUaI 1B4 000004

pietaro TUaI 0 000000 TOTAL 226 182775

TOTALCELLSM 2738

TOTALCGL OOD4024

LAIPRIOR

SITE3

QATE523BB

tdwl

PHYTOPWJKTON AViNmlcdl SITEPL3 mOPLANCTON AhnLdConc Nm0dtow

Bluepreen Tdal 2031 000245

Oreen Tdal 614 000007 COPEOOS 55 17208
Dfetaro Tdal 2848 000217 UNSPECCLADOCE 18 b632

OWPFNNA 30 908

TOTALCQL3NL 5491 BOSMNA 11 3442

TOTALCGL 0001680 NAUPAAETMIAUPII 8 2816

TOTAL 123 38486 I

LJJPPoOR
SITE4

MTE5R3BB

tdwl

PFiYiOPLANICiON AVaNrtL004 SIlEPUt DDOPLANRON MmLdConc Am0dfow

Bheprosn Tdal 1907 000253

Qroen Ta1al 161 000004 COPEPODS 157 61872

DNbrts Tdsl 206 000197 LASPECCLADOCE 41 161t

DAPFNJA 85 33562

TOTALCELLSML 1414 BOSMNA 12 N37

TOTALCCL Q00151 NMIPIMETANAUPLI 0 3663

TOTAL 304 116BB7



cwTrEas

iauoR

si

onsaee

taw

PHYTOPLANKTOOBVUS AVGNmLoML SITEPLt IAOPLANCTON NmLofConc MmCjdtow

Bluegreen Tdal 10892 003180

Groen Tofel 35AB 000083 COPEPODS 47 21828
Dietorro Tofel 2676 000198 UNSPECCLADOCE 10 4666

DAPFINIA 20 9331

TOTALCELLSJWL 17137 BOSMNA 0 0

TOTALCCl 003461 NAUPJMETANAUPLI B 3733

TqTAL 85 38658

LAIPRIOR SITEPL2 DJOPIANRON NmLdConc NmCidtovr

SITE2
DAIE6H4BB CAPEPODS 61204

UNSPECCLADOCE 21 14447

tdwl DAPFNW SB 3BBB5

PMlTOPLANKTON AVOMmLodL BOSMNA 0 0

Bluegroen Tdal 8005 002646 NAUPMETANAUPLI 6 4126

ireen Tdel 3460 000078

Dlatoms Tdel 2553 000148 TOTAL 174 119656

TOTALCELLSJM 15058

TOTALCGL 0028722

LAIPFUOR

SITE3

DATE6H4BB

totvol

PHYTOPLANKTON AVGNmLodL SITEPL3 NOPLANCTON AmLdCaro Mm0dtow

Bhsyroen Tdal 2215 000727

6isai Tdal 1446 000037
Didare Totel 369 000151 COP006 37 7124

UNSPECCLADOCE 3 b78

TOTALCELLSJNL 4030 DAPHNIA 13 2500

TOTALCGL O00B15 BOSMNA 4 T0

NAUPMIETANAUPUU 15 2BBB

TOTAL 72 13864

LAIPPoOR
SITE4 I

DATEfi14IBB

idvol

PFIYiOPLANKTON AVGArtiLodL SITEPl4 DOPLANTON MmLdCaic Mm0dtow

8lueproen Tdal 461b 001479
Oiex Ta1a1 988 000025 COPEPODB 52 30ra94

pielans Talal 277 000113 UNSPECCUDOCE 13 7649
aau 2 zass

TpTALCLSINL SB60 B06MW1 14 9237

TOTALCGL 0018167 NAUPMETMIAUPLI 31 19239

TOTAL 131 77074



CRITfERS

LAIPRIOR
SITE1

DA7E62688

totvd

PHYTOPLANKTIGQ1S AVGiNrttodL SITEPL1 ZOOPLANKTON NmLdConc Nm19oftow

Bluegreen Totai 42523 012721

Green Tdel 2692 000072 OOPEPODS 128 511BB

pfetoms Totel 2107 000213 UNSPECCLADOCE 10 3898

DAPHNVI 71 28384

TOTALCELLSML 47322 BOSNUNA 16 GBB

TOTALCCA 0130056 NAUPJWETANAUPLI 46 186

TOTAL 271 708376

LAIPRIOR SITEPL2 2170PlANKTON NmLdConc Mrn13oftow

SITE2

DATEfi2G9B COPEPODS 6B b6178
UNSPECCLADOCE 8 7303

tdvd DAPHNIA 51 415

PHYTOPLANKTON AVGAVmLodL BO6MINA 16 12BB3

Bluegreen TUeI 40812 Ot4185 NAUPJAETANAUPLI 14 11360

Green Talal 4200 000706

Dietor Tdal 1682 000118 TOTAL 158728211

TOTALCQLSML 46804

TOTALCCL 014409

LAIPRIOR
SITE3

DATEfi26BB

totvd

PHYTOPLANKTON AVGINmLodL SIiEPL3 OOPLANKTON NrtiLdConc MrM9oftow

Bluegroen Tdal 4492 001547

Green Tdai 846 O00OQ3

Dfataro Tdal 277 000029 COPEPODS 27 108
IMSPECCLADOCE 5 16Q6

TOTALCELLSM 5615 DAPHNVI 7 2896

TOTALCCIL 001598 BO6MINA 25 8629

WAUPIAETANAUPLI B 3081

TITAI 72 2T27

LAIPPoOR
SITE4
DATE6rZ6BB

tdvol

PFIYTPLAMCTON AVOMmLody SITEPL4 DOPLANKTON MmLdConc NVm0dbw

Bluepieen ToW 4480 0013BQ

Oroen Tdd 677 000018 COPEPODS 27 14730

DleAona Totd 184 O00OQO UNSPCIADOCE 5 2728

pAPHrM 2 1091

TOTALC0L9ML 5341 806MINA 11 6001

TOTALCCJL 001312 NAIIPMETAWOUPLI 4 2B2

TOTAI 49 26Td2



cwrrs

LAIPPoOR
SITE1

DATE712BB

lotvd

PHYTOPIANKTOGENUS AVGNmLodL SITEPLt ZOOPLANKTON MmldConc Nm3oftow

Biuegroen Tatal 72321 027137

Green Tatal 1923 000047 COPEPODS 32 14830

Dktarte Total 1682 000061 UNSPECCLADOCE 4 1866

pAPHrHA 1 467

TOTALCELLSqrL 75936 BOSMINA 4 iB66

TOTALCGL 0272446 NAUPATANAUPLI 8 3733

OSiAACODS 2 933

TOTAL 51 23795

LAIPRIOR SITEPL2 a00PlANKTON NmLdConc NmKoftow

STE2

DA7E712E9 COPEPODS 164 961AB0

UNSPECCLADOCE 13 76BB

totvd DAPHNUI 10 SB14

PFIYTiDPLANKlON AVGNmLcdy BOSMINA 18 10645

Bluegreen Totat 82003 021815 NAUPJNETANAUPLI 48 28879

Green Tdal 1614 000045 OSTAACODS 2 1183

Dlatoms TaAd 1861 000101
TOTAL 256151400

TOTALCELLSJNL 65518

TOTALCGL 021961

LAIPRIOR
SITE3

DATE7N2BB

btvd

PNYTOPLANKTON AVGMmLcdy SIiEPL3 ZOOPIANKTON irtdConc Mmdlow

Biuegreen Tdd 1677 000417 i

droen Tdal 677 000018

Didorte Tdal 0 000000 COPEPODS 34 14526

UNSPECCLADOCE 13 5654

7pTALCELLgA 234 DJ1PMp 8 34B

TOTALCGI 000435 BOSMIWI 21 8972

NAUPIrTANAUPLI 10 4272

TOTAL B6 36741

U11PPoOR
STE4

DATE712BB

tdvol
PFIYNPLANICTON AVOmLcdy SITEPL4 NOPLANKTON NrtdCanc ArN3dtow

Bluepieen Tdal 2614 O00BBD

Oieen Talal 830 000022 OOPEPOD6 42 2BA67

DiAtanr TaW 0 000000 UNSPECCLADOCE 17 10911

QqPFArIA 7 4193

7pTIdCp1gTi 9444 BpSMHrp 65 41719

TOTALCGL 0010024 NAUPNETAWAUPU 21 13479

OSTAACODS 3 t926

TOTAL 7b6 99184



CRITTERS

LAIPRIOR

SITE1

oan

tavd

PHYTOPLANKTOOENUS AVGNmLodl SITEPlt 2C10PLANKTON NmLdConc NmKioftow

Blueyreen Talal 26288 O00B27

iieen Tdal 23584 000794 COPEPODS 63 23785

Dletorts Total 2922 000106 UNSPECCLADOCE 19 7176

DAPHMA 11 4155

TOTALCELLSML 52794 BOSMINA 12 4532

TOTALCXL 0017214 NAUPJMETANAUPLI 25 9442

TOTAL 130 49100

LqlPPoOR SITEPL2 NOPLANKTON MVrtiLdCaic Nrn13oitow

SITE2

DATE727BB COPEPODS 40 28057

UNSPECCLADOCE 17 11924

tdvol DAPHMA 7 4810

pFIYTpPLANKTON AVGNmLodL BOSMINA B 5611

Bhieyroen Tdd 28814 000454 WAVPINETANAUPU 10 7014

Green Tdal 17368 000576

Dkrtaro Tdd 2230 OQOOB1 TOTAL 82 57518

TOTALCELLSJM 48412

TOTALCGL 0017098

LAIPRIOR
SITE3

DATE727

taRvd

PHYTOPLANKTCN AVf3NmLodL SITEPL3 NOPWNCTON NmLdConc MmKoftow

Bluegeen Tdd 3167 001072

iieen Tdal 2000 O00Orrt

Diatons Tdd 0 000000 OOPEPOD 45 13BOB

UNSPECCLADOCE 23 7058

TOTALCELLSML 5167 DAPFMNA 16 4610

TOTALCCAL 0011260 BOSMNA 7 2118

wuanruuwPU

TUTAL 102 31301

LAIPPoOR
SYTE4

QATE727BB

tdvd

PFKTOPIANKiON AVf3NmLody SITEPlt ZOOPLANKTON NrtiLdConc Nm0ofbw

Tdd 615 001224

3 Tdd 2869 O00OBO COPEPOD3 35 1B84B

Dietoms ToW 0 000000 UNSPECCLADOCE 22 10590

pAPFirNA 1B BB65

TOTALCELL8ML 384 BO6MINA 2 983

TOTALCGL 00130Ci4 W1UPNETANAUPU 13 6258

80 43324



cwrras

LAlPRIOR

SITE1
DATE9888

cava
PFIYTOPLANKTO3ENUS AVGMmLcdlJ SITEPL1 ZOOPLANKfON NmLdConc NhM9ottow

Blueyreen Tatal 172900 OQ2108

Oreen Tdal 27146 O00B32 ODPEPODS 31 11479

Dfelortr Tdd 1184 000043 UNSPECCUIDOCE 33 12720

OWPFi1JIA 72 8146

TOTALCELLSML 201230 BOSMINA B 2862
TOTALCGL 0030825 NAUPIATANAUPLI 14 5184

TOTAL 10B 38891

LAIPRIOR SITEPL2 ZOOPUINKTON MmLdCanc MrM9oiw

SITE2

DATE8BBB COPEPODS 66 52857

UNSPECCLADOCE 31 24877
totvd DJWHMA 25 20057

P1iYiOPLANKTON AVOAVmLodL BSMINA 10 80Q3

Blueyieen Total 34808 000275 NAUPINETANAILJ 17 13838
Groen Tdel 3850 000132

DlaMrro Totd 0 000000 TOTAL 148118542

TOTALCELLSML 3BGSB

TOTALCCL 0004076

LAIPRIOR

SYTE3

QATEBI899

totvol

P1TOPLANKTON AViNlrtiLcdy SITEPL3 AOPLANKNN NmLdConc hrY3oftow

BNrepieen TaW 13137 001769
Oreen Talal 2845 002311

DkAaro Tatal 0 000000 COPEPODS 96 2B8B3

UNSPECCLADOCE 38 11433
TOTALCElLSJWL 159N2 DAPMM 13 3811

TOTALXJl 0034792 BO6MINA 0 0

NAIIPAuETANAUPLI 22 8618

NTAL 18B SOB45

LAIPRIOR
SITE4

DJ17EBBBB

tdvd

PFIYTOPLMNCTnN AV9MmLodL SITEPl4 aDOPIANCTON MmLdCaro Mm0otbw

BMspreen Totel 6231 000558
f3teen Tdd 8284 00302 COPEPODB 18 922
DkAaro Tdal 0 000000 tAJSPECCLADOCE 18 B21b

DIWHNIA 1 613
TOTALCELLSML 14515 BOSMINA 0 0

TOTALCGL O00B807 NMIPJNETANAUPLJ 14 71BB

O6iRA00D3 1 513

NTAL 50 25673



crrs

LAIPflIOR

SITE1

DATE93d89

tdvol

PHYfOPLAFRCTOGFI1S AVGNmLodl STEPL1 NOPLANKTON NmLdConc MrtVboftow

Bhieproen Tdal 85095 001475

Gsx Tat 10014 000333 COPEPODS 36 22128

Dlataro Tdd 6B0 O00OQS UNSPECCLADOCE 27 18596

DAPHNUI 43 26431

TOTAICELLSML 1057BB BOSMINA 13 7981

TOTALCGL 0018327 NAUPIMETANAUPIJ 5 3073

TDTAL 124 78220

LAIPRIOR SITEPl2 ZOOPLANKNN MmLdConc Nroftow

SITE2
DATE830 COPEPODS 66 78368

UNECCLADOCE 28 34434

tdvd DAPHIqA 67 7

PFIYTOPLAPMCTON AVGINmLcdL BOSMINA 33 39184

Bluepreen Tdal 74352 001537 NAUPMETANAUPU 28 33247

Groen TGaI 11518 O00OBS LEPTODOFIAIONDTI 1 1187

Dietare Tdel 915 000004
TtTAL 224265676

TOTALCEILSML 86785
TOTAICGL 0019555

LAIPRIOR
SITE3

DA7E93UreB

tavol

PHYTOPLpJJKTON AVGMmLodL SITEPL3 ZOOPLANK7ON NmLdCac NVmiofbw

Blusproen ToW 21124 001038

3rsen Tdal 584 000016

Diatorte Tolal 1155 000043 COPEPODS 23 11210

UNSPECCLADOCE 13 8336

TOTALCQLSIM 22863 GAPHA 5 2437

TOTALCQIL OA70B71 BOSN9NA 1 497

NAUPIMETMIAUPU 3 1482

TOTAL 45 21933

UIPFiIOR
SITE4

DiATE9BB

tdvd

PFIYiOPLMIKTCN AViAhnLadL 31TEPL4 LOPLMMTON NrttdCaic hNKotow

Bkispsen TaW 21470 001220

Ciieen ToW 769 000016 COPEPODS 35 22577

Didartr Tdal 225 O00OOB UN9PECCLADOCE 22 4191

ounnn e seos

ronticEUSn ea eosaNn t s4s

rarcrn ooza wurnrruuPU s s

03TAACODB 3 1935

TOT1L 75 IB378



CRITTERS

LAIPRIOR
SITE1

DATE919BB

tdvd

PFIYTOPLMIKTOi9R1S AVC3MmLodL SITEPL1 Z70PLANKTON NmLofCaic MrtVbottow

Bluegieen Tdal 741606 002113
Gieen Tatd 2875 OQ0069 COPEPODS 103 69414
Dletortn Totd 15t51 O00SBS UNSPECCLADOCE 17 11457

DAPHNIA 25 16848
TOTALCElL3ML 159632 BOSMINA 51 34370
TOTALCCL 0027682 NAUPIMETANAUPLI 8 5381

TOTAL 204137481

LAPRIOH SITEP12 a00PLANKfON MmLdConc Mm190rr
SITE2

DATE61988 COPEPODS 40 67742

UNSPECCLADOCE 15 25400
tdvd DAPHNW 18 32177

PFIYiDPL4NIK70N AVGNmlodL BOSANNA 19 32177

BNsyreen Tdd 141484 002061 NAUPJMETMIAUPU 13 22016
Groen Tdel 2481 000057
Dletorre Totel 13BB3 00054 TOTAL 106179516

TOTALCELLSM 157968

TOTALCGL 0026g24

LAIPRIOR

SITE3
DATE918B9

tdvd

PFIYTOPLANKTON AVGMmLcdL SITEPL3 a00PLANKTON MlmLdConc Nmottow

BheBroen Talal 16675 000625
Orsai Tafal 13BB 001329

DleRortr Tdd 107 000044 COPEPOD6 62 15286

INJSPEQCLADOCE 3 740
TOTALCELLM 18181 DAPHNIA 15 3707
TOTALCGL 0018BB1 BOSAAINA 1 247

NAUPMETANAUPLI 7 1727

OSTRACODS 3 740

TOTAL 91 22450

lAlPRIOR
SITE4

OV1TE919BB

tava
PMTOPIJJdKTON AVCiMrtiLadL STEPL4 IDOPUWKTON MmLdConc Mrrdtow

BMsyreen Tdd 26Gl1 000550
Oiea Tdd 13BB 000324 COpEpODS 2 52gq4
DMtonr Tdd 61 000025 UNSPECCLADOCE e ees

QAPHNIA 11 11179

TOTALCELLSML 2BOB1 BOSMINA 1 1016
TOTILLCCL O00BB84 NAUPMEMIAUPLI b 6081

06TFIACODS 3 3049

TOTAL 81 82315



AppendixC

MONTGOMERYWATSON



WATERSHEDEUTROPHISMREDUC110NMANAGEMENTWERMOMODEL
PriorLakeBaselineModel71293

DFelstui1988 besedonformulasdevelopedbYWWalker1987
hitattbtodearBMPsection

USERINPUT UNfTS UpperandLowerPriorLakes
subwatersFedrame ERiceL RC Crystal UP LP

subwatershedarea aaes 461 883 627 1427 2970

basinarea acres 00001 q 00001 340 827

meandepth feet 01 4 01 8 13

Op611wffier 10 15 21 36 34

ppgngygppgd 2p 14 17 10 10

N 4 10 25 2 10

0 0 0 0 0

apyg 0 0 0 0 0

q 47 19 30 6 5

SyMamresid 19 36 2 18 15

muRfamresid 0 1 5 26 25

mixedwban 0 0 0 0 0

COrtttI18lIfIdUSt 0 5 0 2 1

additlonalfbw aciVyr 0 383 0 10095 11134

additionalTPbad Ibsyr 0 374 0 3589 2486

annualpreciffition inches 257 257 257 257 257

losttoevaporiritt inches 28 28 28 28 28

SPRINGLAIOUTPUT

OUTPUTSUMMARY

annualoulfbwvolume acft 3832 10480 6359111341129135 84107SLhydrooutputaaft

annualoutflowTPload Ibs 3740 3905 3652 24863 15215 28330SLTPmassouutIbs

ouwTpconc ppb 3591 1371 2t13 822 433 1650SLSRPmassoutIbs

TPremovaleihciency 00 657 00 517 721 58SRP1PforSL

ANNUALPHOSPHORUSBUDGET 124SLavgTPugL

TPrunoffmass Ibs 3740 7653 3652 15568 29641 72SLavgSRPuglL

additionaVupstream Ibs 00 3740 00 35887 24863 55 UPSTREAMTOTforUP

totaiTPinflow Ibs 3740 11393 3652 51455 54504

netsedimertion Ibs 00 7488 00 26592 39289

massoutllow Ibs 3740 3905 3652 24863 15215

ANNUALWATERBUDGEf

H20runoffvolume acft 363206 81184635896183273370909

additlonaVupstrm acft 0383205 0100947111341

totalH20iMbw aoft 383206119505635896119274148432

oulowvolume acft 383205104805635896111341129135

HYDRAULICPARAMEfERS

basinvome acft 1E05 252 1E05 2720 10751

relativevolume inches 00 80 00 381 745

residencetime years 000 024 000 024 083

residencetime days 0 88 0 89 304

annualoveribwrate feet 3832053166356635895932J472156149

inflowTP ppb 359 351 211 159 135

oUrTpp1C ppb 359 137 211 82 43

NrPreacctionrate 13E0639B8G259E07180it659679

1qppeprt 1039081 1051763032086

MISCRUNOFFPARAMETERS

NpffTp ppb 959 347 211 313 294

runofforthoPTP ratio 0412 0327 0314 0517 0252

annualunftnmoff inches 998 1103 1217 1541 1499

annualunitbading Ibsac 0812 0866 0582 1091 0998

LANDUSEPARAMEfERS
runofftotalPca ppb 359 347 211 313 294

runoffcceificierrt 0388 0429 0473 0600 0583

dissobedRotalP ratio 0521 0414 0397 0334 0319



WATERSHEDEUTROPHISMREDUCTIONMANAGEMENTWERM07MODEL
PriorLakeImplemeMationPlanModel7H393
DFelstul1988 basedonfomwilasdevebpedbyWWalker1987

hftaftbtodearBMPsection

USERINPUT UNRS UpperandLowerPriorLakes
subwaterstedrrame ERiceL RC Crystal UP LP

subwatershederea aaes 461 88i 627 1427 2970

basinarea acres 00001 q 00001 340 827

mndepth feet 01 4 01 8 13

p 10 15 21 36 34

rypp 20 14 17 10 10

wppded 4 10 25 2 10

rangeland 0 0 0 0 0

py 0 0 0 0 0

CfOpleld 47 19 30 6 5

sglfamresid 19 36 2 18 15

muRfamresid 0 1 5 26 25

mixedurban 0 0 0 0 0

commerindusK 0 5 0 2 1

additionaltbw aofUyr 0383205 0 10095 11134

additionalTPload Ibsyr 0373979 0 2356 1748

annualprecipihation irxes 257 257 257 257 257

losttoevaporiMift irxfies 28 28 28 28 28

SPRINGLAIOUTPIJf

OUTPUTSUMMARY

annualoutflowvolume acft 3832 10480 6359111341129135 t107SLhydrooulputaoft

annualoulflowTPload Ibs 3740 3905 3652 17478 13944 16000SLTPrtassoutputbs

outw7pconc ppb 3591 1371 2113 578 397 233SLSRPmassoulpirtbs

TPf@rt10V31@ifiCielCy0 065 70 055 370 415 SRPTPfOfSLANNUAL

PHOSPHORUSBUDGET70 SLavgTPugLTP

runoffmassIbs 374 0765 33652 1556 82964 110 SLavgSRPugladdifionaUupstream

Ibs 0 0374 00 02355 71747 841 UPSTAEANVTOT forUPtotal

TPinfbwIbs 374 01139 33652 3912 54711 8net

sedimentationI 0 0748 80 02164 83317 5mess

outflowIbs 374 00 53652 1747 81394 4ANNUAL

WATERBUDGETH20

runoffvolumeac ft363206 811 84635896183273370909additanaVupstr

mac ft0 3832050 100947111341total

H20inflowao ft383206 119505635896119274148432outflow

volumeac ft383205 104805635896111341129135HYDRAUIIC

PARAMETERSbasin

volumeac ft1 E05252 1 E052720 10751 relatrve

volumei s0 08 00 038 174 5residence

dmeyears 0 00024 0 00024 0 83residence

timedays 0 88 0 89 304 annual

overfbwratefeet 3832053 166356635895932J472156149inflow

TPConcppb 359 351 211 121 117 putflpyv

Tpcpncppb 359 137 211 58 40 Nr

Preactionrate1 3E0639886259E072277165702891

RpTPeoR1 0390811 047854034015MISC

RUNOFFPARAMEfERSrunpff

7pppb 359 04346804211294312516294003runoff

orthoPTPratio 0 411670 3269031395031091025169annual

unitrunoffinches 9 97931110304121664154097149882annual

unitbangIbs ac0 811590 8665056229109083099815LAND

USEPARAMETERSrunoff

totalPcappb 359 04346804211294312516294003ru

pffpgffiem0 38830 42920 47340 59960 5832dissolvedRotal

Prdtio 0 52110 41380 39740 3340 3186



AppendixD

MONTGOMERYWATSON
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