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___ ___ ___ ___ 1.0_Executive Summary

The City ofAnokaStormwaterManagementPlan is divided into the Executive Summary and

fourteenadditional sections,which aredescribedas follows:

Section2: Introduction—presentsbackgroundinformation regardingthe city, generalwatershed

information, andplan purposes.

Section3: Policiesfor StormwaterPlanning—presentsbackgroundinformation,goals,policies

anddesignstandardscoveringrunoffmanagementandflood control andwaterquality management,

NationalPollutantDischargeElimination System(NPDES) considerations,funding mechanisms,and

the city’s proposededucationprogram. Section3.1.1 summarizesthe stormwatermanagement

policies.

Sections4 through12 (WatershedDescriptionsandRecommendations)—describesthe general

watershedarea,drainagepatterns,flood protectionconcerns,stormwatcrsystemanalysisandresults,

and implementationrecommendationsfor eachof the following major watershedsin the city:

Mississippi River East,MississippiRiver West, AnokaEnterprise,Rum River Northeast,Rum River

Northwest,Rum River Southeast, Rum River Southwest,U.S.Highway 169 and 10, andCoon

RapidsTributary. Section 1.1.2 providesa summaryof the highlights for eachwatershed.

Section 13: TechnicalMethodsandAssumptions—describesthedata,methodsandassumptions

usedfor the stormwateranalyses.

Section 14: SystemMaintenance—discussesthe city’s responsibilitieswith respectto maintenance

of stormwaterfacilities andpresentsa stormwatersystemmaintenanceguide.

Section 15: ImplementationProgram—presentsproposedprojects,programsandinitiatives which

addressissuesidentified in the othersectionsof the plan, in accordancewith goalsandpoliciesstated

in Section3. This sectionalso presentsfinancial considerationsandthe procedurefor revisionsand

amendmentsto the stormwatermanagementplan. Section 1.1.3 providesa summaryof the

implementationprogram.

Section16: Wetlands—Discussesthe city’s responsibilitieswith respectto wetlandprotection.
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1.1 city of Anoka Goals, Problems, and Potential Solutions

1.1.1 Goals

Runoff Management and Flood Control (Section 3.1)

• No flow rate increasesin already-overtaxedstormwatersystems.

• Adopt and implement a stormwatcr management ordinance.

• Placehigh priority on providing 100-yearlevelof protectionfor the city’s stormwatersystem.

• Require10-yearlevel of service for new stormwater systems and for existing systems as

opportunitiesarise.

• Manage waterways as potential natural resource areas.

This section also presents policies and design standards for minimum building elevations and

stormwatermanagementfacilities, andpolicies for working with otherunits of government.

Water Quality Management (Section 3.2)

• Modify city review, permitting and enforcement processes for construction activities to

ensure water quality goals arc met.

• Heightencommunityawarenessthrougheducationandtraining.

• Manage city water resources so that the beneficial uses of streams, wetlands, ponds, and lakes

remain available to the community.

• Work with the counties, townships, and upstream landowners (outside the city’s jurisdiction)

to encourageupstreampollutant reductionin areascloserto the sourceof suchpollutants.

• Useregionaldetentionareas,wherepractical andphysicallypossible,asopposedto

individual on-sitedetentionto reduceflooding, control dischargerates,andprovide necessary

storage volume.

• Implement a runoff water quality monitoring program, if required to do so (i.e. NPDES

requirements).

• Promotestormwaterretentionthroughinfiltration practicesanddemonstrationprojects,where

soil conditionsallow andwherenot detrimentalto groundwatersupplies.
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• Erosionandsedimentcontrol operationsandfacilities mustmeetthe standardsand

specifications given in the Minnesota Pollution Control Agency’s handbook of Best

Management Practices entitled Protecting WaterQuality in Urban Areas.

• Extendeddetentionbasinswill be constructedto provide water quality treatmentjust prior to

dischargeto therivers.

This sectionalsodescribeswater quality management standards, as takenfrom the proposed

stormwater management ordinance, stormwater management planreview andpermitting

standards, stormwater management plan approval standards and a checklist of bestmanagement

practices(BMPs).

Funding Mechanisms (Section 3.4)

• The city will investigatewhetherto adoptandimplementa stormwaterutility, in addition to
the currentfunding methods(ad valoremtaxesandspecialassessments),to fund the

implementationprogram.

1.1.2 Problems, Issues and Potential Solutions

This sectionsummarizesthe problems,issuesandpotential solutionsidentified in Sections4 through

12 of the plan.

Mississippi River East Watershed (Section 4)

The plan recommends upgrading of storm sewer systems on 9th Avenue,Kings Lane,Fifth Avenue,

OakwoodDrive,andOakwoodLane,andtheconstructionof onenewstormwaterdetentionbasin.

To protectthe waterquality of the MississippiRiver, the planrecommendsthe constructionof three

waterquantity/qualitydetentionbasinsat variouslocationsin the watershedand/orthe additionof

appurtenancesto the stormsewerwherethe constructionof a basinis not practicalor feasible.

Mississippi River West Watershed (Section 5)

The planrecommendsthe upgradingof stormsewersystemsalongFerry Street,Franklin Lane,Levee

Avenue,WestLane,PorterAvenue,andconstructionof a stormwaterdetentionareawithin Sorensen

Park.

:ODMA\PCDOC5\DOCS\221 486\I 1-3



To protectthe waterquality of the MississippiRiver, the planrecommendsthe constructionof four

waterquantity/qualitydetentionbasinsat variouslocationsin the watershedand/orthe additionof

appurtenancesto the stormsewerwherethe constructionof a basinis not practicalor feasible.

Anoka Enterprise Watershed (Section 6)

No existingor future capacityproblemswereidentified in this watershed. It is recommendedthat the

city carefully review proposed storm sewer systems accompanying development plans to ensure no

future capacityproblemsoccur. A detailedsurveyof the existingstormwater detentionbasinsis

necessaryto determineif the existingbasinsneedto be modified to provide the necessarystorage.

To protectthewaterqualityof the Mississippi River, the plan recommendsthe constructionof an

appurtenanceto the stormsewerwherethe sewersystemoutletsto the river.

Rum River Northeast Watershed (Section 7)

The planrecommendsthe upgradingof stormsewersystemsat BryantCircle, Grant Circle, 9th Lane,

Grant Street,GarfieldStreet,7th Avenue,and41st Street. A detailedsurveyof the four existing

basinsandstormwaterdetentionbasinsis necessaryto determineif the existingbasinsneedto be

modifiedto providethe necessarystorage.

To protectthewaterqualityof the RumRiver, the plan recommendsthe constructionof one water

quantity/qualitydetentionbasinoff of GrantStreetand/orthe additionof appurtenancesto the storm

sewerwherethe constructionof a basinis not practicalor feasible.

Rum River Northwest Watershed (Section 8)

No existingor future capacityproblemswere identified in this watershed.It is recommendedthatthe

city carefullyreviewproposedstormsewersystemsaccompanyingdevelopmentplansto ensureno

futureproblemsoccur. A detailedsurveyof the two existingbasinsis necessaryto determineif the

existingbasinsneedto be modified to providethe necessarystorage.

To protectthe waterquality of the Rum River, theplanrecommendsthe constructionof

appurtenanceswithin the stormsewerwherethereis direct dischargeinto theriver.
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Rum River Southeast Watershed (Section 9)

The plan recommendsthe upgradingof storm sewersystemsalong JeffersonStreet, Washington

Street,5th Avenue,Brisbin Street,7th Avenue,10th Avenue,Adams Street,HarrisonStreet,Taylor

Street,andPolk Street. A detailedsurveyof the threeexistingstormwaterdetentionbasinsis

necessaryto determine if theexistingbasinsneedto be modified to providethe necessarystorage.

To protectthewaterquality of the RumRiver, the planrecommendsthe constructionof five water

quantity/qualitydetentionbasinsat variouslocationsin the watershedand/orthe addition of

appurtenancesto the stormsewerwherethe constructionof a basinis not practicalor feasible.

Rum River Southwest Watershed (Section 10)

The plan recommendsthe upgradingof stormsewersystemsalong BentonStreetandWebsterStreet.

To protectthe waterqualityof RumRiver, the planrecommendsthe constructionof appurtenancesto

the stormseweratthe outletsto theriver.

U.S. Highway 169 and 10 Watershed (Section 11)

The planrecommendsthe upgradingof stormsewersystemsalong Euclid Avenue,FairoakAvenue,

WesternStreet, StateAvenue, Branch Avenue, and8th Avenue. John WardParkservesasa

detentionbasin;however,constructionof an outlet is requiredto connectthepark with thehighway

systemat WestMain Street. A detailedsurveyof the four existingbasinsis requiredto determineif

sufficientstorageis provided.

To protectthe waterqualityof RumRiver, the planrecommendstheconstructionof five water

quantity/qualitybasinsat variouslocationsin thewatershedand/orthe additionof appurtenances

within the stormsewerwhereconstructionof abasinis not practicalor feasible.

Coon Rapids Tributary Watershed (Section 12)

No existing or future capacityproblemswereidentified in this watershed. It is recommendedthatthe

city carefully review proposedstorm sewersystemsaccompanyingdevelopmentplansto ensureno

future problemsoccur.

The plan assumesthat the water quality treatmentis the responsibilityof the city of CoonRapidsas

the points of discharge into major water bodies is not within the Anoka city limits.
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1.1.3 Implementation Program

Section 15 of the plan presentsthecity’s implementationprogram,which canbe divided into

projects,programs,andspecialstudies. In order of priority, corrective,preventive,andinvestigative

work needsto be completedto implement this plan.

Table 15-1 includesprogrammaticactivities,suchas adoptionand implementationof astormwater

managementordinance,implementationof a stormwatersystemmaintenanceprogram,and

establishmentandimplementationof a stormwaterutility.
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___ __________ ____ ______ 2.0_Introduction

2.1 Study Area General Description and Watershed Nomenclature
The city of Anoka is bisectedby the Rum River, andits southernlimits aresituatedalongthe

MississippiRiver. Early-developmentoccurredalongthe southernportion of the Rum River. The

city hassince expandednorthwardto the mostrecentdevelopmentin thenorthwestcorner.

The city’s landuseplan is shownon Figure 2-1. The majorityof thecity is developedexceptfor the

portion locatednorth of BunkerLakeRoad.

All of the land in the city of Anoka eventuallydrainsto theMississippiRiver. The northwestcorner

andsouthernmostregionsof the city arc directlytributaryto theMississippi,which flows

southeasterly.The downtownandremainingportionsof the city aredirectly tributary to the Rum

River, which joins the Mississippiat the southernedgeof the city.

This plan coversthe following nine major watershedsin the city of Anoka:

1. MississippiRiver East

2. Mississippi River West

3. Anoka Enterprise

4. RumRiver Northeast

5. RumRiver Northwest

6. RumRiver Southeast

7. RumRiver Southwest

8. U.S. Highway 169 and 10

9. CoonRapidsTributary

Theseninewatershedsareshownon Figure 2-2. Sections4 through 12 describethe stormwater

managementrequirementsandrecommendedsystemimprovementsfor eachof thesewatersheds.

The ninemajorwatershedswere subdividedinto minor watershedsandsubwatersheds.Watershed

dividesweredeterminedusingUSGS quadranglemaps(10-foot contourinterval) andfield verified.
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Minor watershedsin eachof themajor watershedswere designatedaccordingto the streetor other

location where the watershedoutlets. For example,the JeffersonStreetsubwatershedsare labeled

JF-l,2,3,...etc.,the PorterAvenuewatershedsare labeledPTR-1,2,3,...etc.,andthe Moore Middle

Schoolwatershedsare labeledMMS-1,2,3,... etc.

2.2 Plan Purposes
This planprovidesthe city of Anokawith anoverall comprehensivestormwatermanagementplan.

Thisplan wasdevelopedto addresscurrentandfuture stormwaterissues,especiallythoserelatedto

futuredevelopmentandredevelopment.In particular,this planrespondsto the following issues:

• The city needsto establisha stormwaterutility to raisethe fundsneededto constructnew
stormsewersystems,retrofit old systems,establishwater quality treatmentfacilities, and

maintainthe stormwatermanagementsystem.

• The city needsoverall stormwatermanagementplanningthat recognizesthepotential for the

city to annexadditional lands.

• The future MPCArequirements of the city of Anoka to obtain an NPDESpermit as part of

PhaseII of theNPDESStormwaterRegulations.

Surfacewatermanagementtechnologyhaschangedsignificantly sincethe city first developed.

Waterqualityandwetlandpreservationissuesarenowmajor concernsandlanduseassumptionshave

changed.

The first goalof this StormwaterManagementPlanis to providefor flood control andnatural

resourcemanagement. In addition, the city realizesit could be affectedby theprovisionsof several

new legislativemandates,including:

1. Assistingpropertyowners,developers,andcontractorsin complying with therequirementsof

the constructionpermittingportionof the NationalPollutantDischargeEliminationSystem
(NPDES)permitprogramunderthe FederalCleanWaterAct (MPCA’s NPDESconstruction
stormwaterpermit).

2. Identifyingall wetlands,floodplains,andfloodwayareasto assistthe city in complyingwith
the MinnesotaWetlandConservationAct of 1991 andthe wetlandpermittingrequirementsof

the Corpsof EngineersunderSection404of the CleanWaterAct.

3. Municipalitieswith populationsunder 100,000will likely be requiredto obtaina NPDES
stormwaterdischargepermit as part of the reauthorizationof the CleanWaterAct. The cities
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will needto addresswater quality managementaspart of the NPDES stormwaterpermit; this

planwill providetheframeworkfor the city to meet at least someof the likely permit

requirements.

Thisplan will assistthe city of Anoka in defining andimplementinga comprehensiveand

environmentallysoundsystemof surfacewater management.It is intended to be used as a tool to:

I. Plan for projectsandotherwatermanagementactivities soas to correctexistingproblemsand
preventforeseeablefuture problemsfrom occurring.

2. Assist the city in consideringwaterresourceimpactsresultingfrom variancesto the city’s

long-rangelanduseplan.

3. Enablethe city to grow/redevelopin a systematicandorderlymannerwhile protectingits
vital waterresources.

In orderto accomplishtheseobjectives,theplan considersa specific arrayof land useswithin the

city’s legalboundary. If andwhen landuseschange,thisplan providesthe meansto (1) addressthe

proposedchanges;(2) determinethe impact of the changeson the city’s infrastructure,flooding, and

naturalresources;and (3) determinethe actionsneededwithin the proposedareasof land usechange

to preventundesirableimpacts.
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____ 3.0 Policies_for Stormwater_Planning

Thissectionpresentsbackgroundinformation,policies anddesignstandardscoveringrunoff

managementandflood control, waterquality management,wetlandmanagement,NationalPollution

DischargeElimination System(NPDES)considerations,funding mechanisms,andthe city’s

proposededucationprogram.

3.1 Runoff Management and Flood Control
The city of Anoka’s stormwatcrdrainagesystemextendsthroughoutthe developedareasof the city.

The drainagesystemincludesa combinationof stormsewers,culverts,roadwaycurbandgutter,

flumes,spillways,overflowswalesandditchesthat dischargeto therivers,detentionpondingbasins,

wetlandsandlakesthroughoutthe city. Stormsewersaretypically designedto handlethe flows from

a 10-yearfrequencystorm event,a storm thathasa 10 percentchanceof occurringin anygiven year.

The othersurfacecomponentsaredesignedto manageflows the stormsewerscannothandlefor

eventsup to the 100-yearfrequencystorm event,a stormthat hasa 1 percentchanceof occurringin

anygiven year. Formostof the city’s drainagesystems,thereis no additional capacityfor added

stormwatcrrunofffrom newdevelopmentsandrcdcvelopments.It is importantthat therebe no flow

rateincreasesin thosesystemsthatarc alreadyover capacity. As areasdevelopor redevelop,the

effectof theproposedprojectson thesystemwill needto be determined.

It is importantto understandthe differencebetweenlevel of serviceandlevel of protectionwhen

designingandanalyzingstormwatersystems.

• Level of serviceis definedas the system’scapacityto conveyrunoff without unusual

hardshipor significantinterferencewith routinepublic activities. Typically, this meansflows

remainin the stormsewersystemandthereis no streetflooding.

• Level of protectionis definedas the total systemcapacityrequiredto avoid flooding of

structuresandto providefor public safety. Typically, thelevel of protectionis the level at
which streetflooding, overflow swales,piping systemsandbasinswork asatotal systemto
preventflooding of homes/businessesandto preventdangerousfloodingof streets.

A system’slevel of protectionis determinedby combiningthe capacityof the stormsewerand

pondingsystemwith the overlandflow channelsthat carrywaternot carriedby the stormsewer

system. For example,if astorm largerthanthe stormsewer’sdesigneventoccurs,someof the runoff

will not be capturedby the stormsewer,andwill insteadflow overlandin guttersor naturalswalcs.

::ODMA\PCDOC5\DOC5\221456\i 3-1



In higherareasor in areaswith well-definedoverlandflow patterns,this surfaceflow maynot cause

flooding. However,in low areaswherean outlet is only providedby thestormsewer,the surface

watermaycollect andflood adjacentproperty. In the first case,the overall drainagesystemprovides

a level of protectiongreaterthanthelevel of serviceprovidedby the stormsewer. In the latter case,

the level of protectionis essentiallythe sameas the level of service.

In generalpractice,the designeventusedfor level of service(stormsewerdesignevent)corresponds

to a returnperiod of 10 yearsor less,while the designeventusedfor levelof protection(total system

designevent)correspondsto areturn frequencyof 100 years.

The 100-yearand 10-yearstormsaredefinedas the critical 100-yearor 10-yeardurationeventsthat

result in the greatestflood (watersurface)elevationsandpeakdischargesfor anyareato be protected

(the level of protection). Therearemany100-yearstormandrunoff eventsof varyingdurationthat

couldbe analyzed. Dependingon the watershedcharacteristics,oneof theseeventswill presentflow

andflood conditionsworsethanthe others. For this plan,the 10-yearcritical andthe 100-year,

1-houreventswereusedfor analysis. The 100-year,1-hourstormwasusedto designandanalyze

ponding areas.The 10-yearcritical event,either /2-houror 1 hour,wasusedto designandanalyze

stormsewerpipes.

Table 15-1 presentsthe designcriteria for the proposedpondingbasinswithin eachmajorwatershed

throughoutthe city. Presently,therearemanyoptionsfor basindevelopment.The information

presentedrepresentsonepossibility. It is the intent of the city andthis plan to be flexible and allow

for otherdesignsproposedby developersor owners,as long as the design conformsto the overall

intent of this plan. The most importantbasindesignparametersto be met are the 100-yearand

10-yearpeakdischargeslisted in eachsection,which shouldnot be exceededunlessa reanalysisis

completed. Thebasin designparametersareconceptualonly andaresubjectto change.For

example,watershedboundariesmaychangeas a result of new topographicmappingand/or

development,which would alterpondingrequirements.Sincethe ponding recommendationsare

conceptual,final designof the basinsmustbe undertakenprior to basinconstruction.

3.1.1 Runoff Management and Flood Control Policies

The following sectionspresentthecity of Anoka’s policies anddesignstandardsthat addressrunoff

managementandflood control, which are incorporatedinto the stormwatermanagementregulations.
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The city adoptsthe following generalrunoff managementandflood control policies (Sections3.1.1.1

and 3.1 . 1 .2 providespecific policies andstandards):

I. The city of Anoka will placea high priority on providing 100-yearlevel of protection for the

city’s stormwatersystem. The city will require new stormwatersystemsto provide 100-year

level of protection. Existingsystemsthat currentlydo not provide 100-yearlevel of
protectionwill be modified to provide 100-yearlevel of protection. Proposedadditionsand
modificationsto thestormwatersystemareshownin Table 15-1.

2. The city will requirenew stormwatersystemsto provide 10-yearlevelof service. Existing
systemsthatcurrentlydo not provide 10-yearlevel of servicewill be modified, as

opportunitiesariseandas needed,to provide 10-yearlevel of service.

3. The city will manageravines,ditches,creeksandotherwaterwaysas potentialnatural
resourceareasto protecttheir naturalcharacteristicsas well as their stormwaterconveyance
capabilities. This will requirethe constructionof basins. As development/redevelopment

occurs,pondingbasinsmustbe constructedto detainstormwaterrunoffprior to its discharge

into a ravine,ditch, stream,or otherwaterway.

3.1.1.1 Minimum Building Elevations

To preventflooding of buildings, it is recommendedthat the city adoptthe following policies/design

standards:

1. All lowestfloor elevationsandotherpermanentfixtures includingheatingandair
conditioningventilationsystemsshouldmeetthe following:

• Be a minimumof 2 feet abovethe 100-yearflood elevationfor basinswith pipeoutletsor

waterways.

• For landlockedbasins,no pipedoutlet, the minimumbuildingelevationshouldbe the
greaterof either2 feet abovethe level resultingfrom two concurrent100-year,single
eventrainfall eventsor 2 feet abovethe 100-year10-daysnowmelt. In eithercase,the
startingelevationof thebasin/waterbodyprior to the runoff eventshouldbe established

by oneof the following:

(a) ExistingOrdinaryHigh Water level establishedby the MinnesotaDepartmentof

NaturalResources;

(b) Annual waterbalancecalculationapprovedby thecity of Anoka;

(c) Local observationwell records,as approvedby the city of Anoka; or
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(d) Mottled soil.

Note: The 100-yearlandlockedbasinflood elevationmay be lowered by excavatingan
overflow swaleor constructingan outlet pipe at an overflow point.

2. The lowest entryelevations(i.e., windows,window wells, walkout elevations)for buildings

adjacentto overflow swalesand/orconveyancechannelsshouldbe at least2 feet abovethe

100-yearflow elevationof the swaleor channelat the point wherethe swaleor channelis

closestto the building.

3.1.1.2 Stormwater Management Facilities Design Standards

The city adoptsthe following policies/designstandardsfor all new stormwatermanagementfacilities

(i.e. basins,stormsewers,etc.):

1. All pondingbasinsandbasinoutlet pipes shouldbe designedto collectivelydetain and

conveythe flows from the 100-yearfrequencystorm(100-yearlevel of protection).

Detentionbasinsshouldbe designedto containthe flows from the 100-yearfrequencystorm

without overtopping.

2. All lateral stormsewersystems,including catchbasingrates,andall city roadwaycurb and

gutterfacilities shouldbe designedto conveyflows from the 10-yearfrequencystorm
(10-yearlevel of service).

3. All roadwaysadjacentto pondingbasinsor throughwhich flows from drainagewaterways,

creeks,or othermajorflow conveyorsareconveyedshouldbe constructedor protectedsuch

thattheyarenot overtoppedby runoff from the 100-yearfrequencystormevent(100-year
level of protection).

4. Wherepracticalandphysicallypossible,regional detentionareas,as opposedto individual
on-sitedetention,shouldbe usedto reduceflooding, to controldischargerates,andto
providenecessarystoragevolumeswheneverpossible.Whereregionaldetentionareasare

not in placeor existingsystemsarealreadyovercapacity,the city will requireindividual
on-sitedetentionat new developmentsto ensurethenew developmentsdo not worsen
conditionsfor the existingsystemsunderpresentwatersheddevelopmentconditions.

5. Promotestormwaterretentionthroughinfiltration practicesanddemonstrationprojects,where
soil conditionsallow andwherenot detrimentalto groundwatersupplies.

6. All constructedslopeswithin the 100-yearstoragevolume of a pondingbasinshouldbe

4 feethorizontalto 1 foot vertical(4H:1V) wherepossible,and in no caseshouldtheybe

steeperthan3H:1V.
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7. All pondingbasinsshouldbe providedwith aprotectedemergencyoverflow structureto

preventundesiredflooding resultingfrom extremestormsor pluggedoutlet conditions. The

emergencyoverflowpathshouldbe protectedwith permanent,nondegradingerosioncontrol
materials(i.e. riprap or geosynthetics).

8. Eachpondingbasinshouldbe providedwith an all-weatheraccessroadfor maintenance
purposes.

3.2 Water Quality Management
This sectionof the city’s plan setsforth backgroundwater quality information, the city’s water

qualitymanagementpolicies,andthe city’s designstandards.This sectionalso describesthe city’s

reviewprocessandits specificrequirementsfor constructionactivitieswithin the city.

3.2.1 Background Water Quality Information
Therivers, streams,ponds,lakes,andwetlandsin the city of Anokaarean importantcommunity

asset. Theseresourcessupplyaestheticandrecreationalbenefits,in addition to providingwildlife

habitatandrefuge. The city recognizestheneedto assureadequatewaterquality in the waterbodies

within the city andwill take stepsto protecttheseresources.Thecity of Anokawill managethe

city’s waterresourcessothatthe beneficialusesof rivers,lakes,streams,pondsandwetlandsremain

availableto the community. Suchbeneficial usesmayinclude aestheticappreciation,wildlife habitat

protection,natureobservation,andrecreationalactivities.

Whennaturalareasbecomeurbanized,stormwaterrunoff from imperviousareassuchas new roads,

highways,industries,commercialareas,andresidentialareascollectsandconveyspollutantsat above

naturalratesto adjacentwaterbodies. In addition to floodingconcerns,numerousstudieshave

documentedthe adverseor acceleratedwaterquality impactsassociatedwith convertinglandfrom its

native,undisturbedstateto urbanandevenagricultural land uses. Outflow from urbanizedareas,

especially,significantly acceleratesthe naturaldegradationof ourlakes,streamsandrivers.

As landurbanizes,the amountof imperviouscoverof the watershedincreases.Theresultsin higher

phosphorusloadsdeliveredfrom the watershedto thereceivingwaterbody. Consequently,the city

considersareasthatwill be undergoingsignificantfuture developmentto be “hot spots”in termsof

phosphorusloading.

At the sametime, an increasein populationdensitygenerallyresultsin an increasedappreciationfor

the manybenefitsof urbanrivers, streams,ponds,lakes, andwetlands. Thisresults in strongpublic
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pressureto mitigate the impactsof urbanization,to reducethe effectsof pastwaterquality

degradation,andto preventthe potentialeffectsof future development.

Phosphorusandsuspendedsedimentsare recognizedasbeing particularlydetrimentalto thehealthof

lakesandstreams.As a result,thecity is promotingmeasuresto reducethe influx of thesepollutants

to its waterbodies. Many otherpollutantsare transportedby the sameprocessesthat convey

phosphorus.Therefore,phosphorusreductionmeasuresfor stormwaterrunoff mayalsoreducethe

flow of otherpollutantsto arearesources.

The city’s watershedmanagementandland developmentpoliciesaredirectedmainly at controlling

the amountof phosphorusandsedimentthat is carriedby runoff from thewatershed.High

phosphoruslevelsin streamsandlakesleadto algal proliferation. Abundantalgaereduceswater

clarity, mayimpair fish habitat,cancausescumandodor problems,andis generallyconsidered

unsightly. Waterquality monitoringshowsthatcontrolling phosphoruslevelsis thekey to

controlling algalgrowth in mostMinnesotawater bodies.

Closelyrelatedto reducingphosphorusloadsto water bodiesis controllingsuspendedsediment

inflows. Suspendedsedimentcarriedby stormwaterrunofftypically consistsof fine particlesof soil,

dust,dirt, organicmaterial, andundissolvedfertilizer. Suspendedsedimentloadscanalso carry

heavymetals,oils, andotherpollutants. High volumesof suspendedsedimentcanbe theresultof:

• Erosionfrom agriculturalland.

• Runoff from city streets,buildings, parkinglots, andotherimperviousareas,whichwashes

accumulatedsedimentfrom thoseareas.

• Runoff from urbanareaswith higher flows andhighervelocities,which in turn causes
channelandswaleerosion.

• Runoff from constructionsiteswith poorerosionandsedimentcontrol or with poorly
maintainedsedimentcontrol facilities.

Sedimentcloudsstreamsandlakes, therebydisturbingor destroyingaquaticlife, otherwildlife, and

their habitats. Sedimentis alsoa majorsourceof phosphorusbecausedissolvedphosphorus

frequentlyattachesto smallsedimentparticles. As aresult, manyof the city’s standardsareaimedat

preventingor slowingthe transportof fine soil, dust, anddirt particlesinto streams,waterways,and

lakes.
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The city intendsto useregional waterquality treatmentfacilities as its primemethodto attainthe

city’s waterquality goals. However, in addition to regional facilities, implementationof best

managementpracticeswill be necessaryfor specificareasandfor constructionsitesthroughoutthe

city andits tributarywatersheds.Table 3-1 presentsan exampleBMP checklistandTable 3-2

providesa listing of BMPs. Suchpracticesareparticularly importantin areaswhereregional

facilitiesdo not exist or arenot feasible. Sections3.2.3,3.2.4,and3.2.5presentthe city’s water

quality-relateddesignstandards.

3.2.2 Water Quality Management Policies

The city adoptsthe following water qualitypolicies:

1. The city of Anoka will include in its review permittingandenforcementprocessesfor

constructionactivity provisionsto ensurethat water qualitygoalsaremet.

2. The city will work to heightencommunityawarenessof water qualitymanagementthrough

educationandtraining.

3. The city will manageits waterresourcessothat the beneficialusesof streams,wetlands,

ponds,andlakesremainavailableto the community.

4. The city of Anoka will work with the adjacentmunicipalitiesto encourageupstreampollutant
reductionin areascloserto the sourceof suchpollutants.

5. The city will useregionaldetentionareas,wherepracticalandphysicallypossible,asopposed

to individual on-sitedetentionto reduceflooding, control dischargerates,andprovidefor
waterquality management.

6. The city will promotestormwaterretentionthroughinfiltration practicesanddemonstration

projectsin locationswheresoil conditionspermitandwheregroundwatersupplieswill not be
impacted.

7. The design,testing, installation,andmaintenanceof erosionandsedimentcontrol operations
andfacilities mustmeetthe standardsandspecificationsgiven in the MinnesotaPollution

Control Agency’shandbookof bestmanagementpracticesentitledProtecting WaterQuality

in Urban Areas,as amended;andtherequirementsof the Lower RumRiverWater
ManagementOrganization.
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3.2.3 Water Quality Management Standards

Onepurposeof the city of Anoka’s stormwatcrmanagementregulationsis to control or eliminatesoil

erosionandsedimentationwithin the city. The regulationsestablishstandardsandspecificationsto

minimize soil erosionandsedimentationresultingfrom landalterationsor developmentactivity. The

stormwatermanagementregulationsestablishproceduresfor issuance,approval,administration,and

enforcementof a permit regulatinglandalteration. Theregulationsrequirethe submissionof

stormwatermanagementplansthatwill providethefollowing informationfor areasalteredof 1 acre

or greaterin size.

• Existing site map. A mapof existingsite conditionsshowingthe site andareasimmediately

adjacentto the site.

• Drainagecomputations.Foreachsubwatershed,computationsmustbe providedshowing

the peakdischargerateandrunoffvolumefor the 100-yearrainfall stormeventfor existing
andproposedsite conditionsandthe 10-yearpost-developmentpeakdischargerate. The

drainagecomputationsfor the site mustmeeteitherthe dischargerequirementssetby the
city’s stormwatermanagementplan.

• Site constructionplan. A mapshowingsiteconditionsduring construction,including an

erosioncontrol plan.

• Plan of final siteconditions. A planof final site conditionsshowingthe site changes.

3.2.4 Stormwater Management Plan Review/Permitting Procedure

Permit applicantsmust submitstormwatermanagementplansto the city of Anoka for reviewin

accordancewith the stormwatermanagementregulations.

3.2.5 Stormwater Management Plan Approval Standards

The standardsin this sectionapply to stormwatermanagementplanapprovalby thecity.

3.2.5.1 Site Dewatering

The regulationsrequirethatwaterpumpedfrom aconstructionsite mustbe treatedthrough

appropriatecontrolsandthatwatermaynot be dischargedin a mannerthat causeserosionor flooding

of the site, off-site property,receivingchannelsor awetland.
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3.2.5.2 Sediment Tracking

The regulationsrequireeachconstructionsiteto havegraveledroads,rockedaccessdrivesand

parkingareasof sufficient size to preventtrackingof sedimentonto public or privateroadways.

Contractorsmustremoveany sedimentreachingapublic or privateroadby streetcleaning(not

flushing)beforetheendof eachworkday.

3.2.5.3 Drain Inlet Protection

The regulationsrequireprotectionof all stormdrain inletsduringconstructionuntil control measures

arein placewith a silt fence,strawbale,or equivalentbarriermeetingaccepteddesigncriteria,

standardsandspecificationscontainedin themostcurrentversionof the MPCA publication

Protecting WaterQuality in Urban Areas.

3.2.5.4 Site Erosion Control

The stormwaterregulationsrequirethe following applicablecriteriabe met for constructionactivities

thatresult in runoff leavingthe site:

• All site activities mustbe conductedin a logical sequenceto minimize the amountof bare
soil exposedat anyonetime. If possible,gradingoperationsthatdisturb existingvegetation

or groundcovermustbe undertakento minimize the areaof baresoil exposedat anyone
time.

• Runoff from the entire disturbedareaon the site mustbe controlledby meetingthe conditions
of either 1 and2 or I and3, describedbelow.

I. All disturbedground left inactivefor thirty (30) or moredaysmustbe stabilizedby

seedingandmulchingor sodding. After September15, the sitemustbe stabilizedby
providingtemporarycover(suchas mulch) or otherequivalentcontrol measuresuntil

final vegetationcan be establishedin the spring.

2. For siteswith morethan 5 acresdisturbedat onetime the contractormustconstructone
or moretemporaryor permanentsedimentationbasins. Eachsedimentationbasinmust

have: (I) a surfaceareaof at least 1 percentof the areadrainingto the basin,and(2) at
least3 feet of depth(dead-storage),and(3)constructedin accordancewith accepted
designspecifications. The contractormustregularlymaintainthe sedimentationbasins

andperiodicallyremovesedimentto maintaina depthof 3 feet. Thebasindischargerate
mustalsobe sufficiently low to preventerosionalongthe dischargechannelor the

receivingwater.
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3. Forsiteswith lessthan5 acresdisturbedat onetime, the city encourages,but doesnot
require,constructionof sedimentationbasins. At aminimum, silt fences,strawbales,or
equivalentcontrol measuresmustbe placedalongall sideslopeanddownslopesidesof

the site. Silt fences placed in concentrated flow channels perpendicular to the flow

directionmustbe reinforcedby snowfenceandsupportposts. The useof silt fences,

strawbales,or equivalentcontrol measuresmustincludea maintenanceandinspection
schedule.

3.2.5.5 Stormwater Management Criteria for Permanent Facilities

• GeneralRequirements

1. The stormwatermanagementregulationsrequireapplicantsto providepermanent

stormwaterdetentionfacilities if regional facilities havenot beenconstructedwithin the
watershedof theproposedproject. Whenrequiredto providesuchfacilities, all necessary

stormwatermanagementfacilities mustbe providedto storeincreasedrunofffrom the
100-yearstormpeakdischargeto apredevelopmcntrate. Upon constructionof aregional
stormwaterdetentionfacility in the watershed,the city mayallow (but is not obligatedto

allow) someor all of thesestormwatermanagementfacilities to be removed.

2. Applicantsmustgive considerationto reducingthe needfor stormwatermanagement

facilities by incorporatingtheuseof natural topographyandlandcoversuchas wetlands,

ponds,naturalswalesand depressionsas theyexistbeforedevelopmentto thedegreethat
theycanaccommodatethe additional flow of waterwithout compromisingthe integrity or

quality of the wetland or pond.

3. The following stormwatermanagement practices must be investigated during

developmentof the stormwatermanagementplan,in the following descendingorderof
preference:

a. Naturalinfiltration of precipitationandrunoff on-site.

b. Flow attenuation by use of open vegetated swales, and natural depressions.

c. Stormwaterretentionfacilities.

d. Stormwaterdetentionfacilities.

4. A combinationof successivepracticesmay beusedto achievethe applicableminimum

runoff rate control requirements specified in above. The applicant must provide

justification for the methodselected.
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• Designstandards(takenfrom the stormwatermanagementregulations). Stormwater
detentionfacilities requiredby the city of Anoka to incorporatewaterquality treatment

features, must be designed according to the most current technologyas reflected in the

MPCA publicationProtecting WaterQuality in Urban Areas andLower RumRiver Water

ManagementOrganizationcriteria andmustcontain,at aminimum, the following design
factors:

1. A permanentpondsurfaceareafor wetdetention basins,or wettedareafor the extended

detentionin modified dry basins,equalto two percentof the imperviousareadraining to

the pondor onepercentof the entire areadrainingto the pond,whicheveramountis
greater.

2. An averagepermanentpool depthof 4 to 10 feet for wetdetentionbasins.

3. Wet storagevolume for wet basins,or the extendeddetentionvolume for modified dry

basins, equal to or greater than the runoff from a 2-inch rainstorm event from the entire

drainageareatributaryto the basinandsedimentstorageadequateto holdat least
25 yearsof sedimentaccumulation.

4. A permanentpool length-to-widthratio of 3:1 or greater.

5. A minimum protective shelf extending ten feet into the permanent pool with a slope of

lOH:lV, beyond which slopes should not exceed 4H:1V (5H:1V or flatter is preferred).

6. A protectivebuffer strip of vegetationsurroundingthe permanentpool ataminimum

width of 25 feet.

7. All stormwater detention facilities must have a device (“skimmer”) to prevent oil, grease,

andotherfloatablematerialsfrom movingdownstreamas aresultof normaloperations.

8. Stormwater detention facilities for new development must be sufficient to limit peak

flows in each subwatershed to those thatexistedbeforethe developmentfor the 100-year
stormevent. All calculationsandhydrologic models/informationusedin determining

peakflows must be submitted to the city along with the stormwatermanagementplan.

9. All stormwaterdetentionfacilities musthavea forebayto removecoarse-grainedparticles
prior to dischargeinto awatercourseor storagebasin.

10. All overflow swalesdesignedto passrunoff flows from partor all of the 100-yearevent

thathavea channelslopeof 2 percent or steeper,or other 100-yeardischargevelocities

that will exceed 4 feet persecondmustbe armoredwith permanent,non-photo-degrading
erosioncontrol materials.
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Although not requiredby the city’s stormwatermanagementregulations,the city suggeststhatthe

following designstandardsalsobe applied:

1. The distancebetweenthe major inlets andnormal outlet shouldbe maximizedto providethe

greatestflow distancefor flow throughthe basin.

2. The designshouldincludeeffective energydissipationdevicesthat reduceoutlet velocitiesto

4 fps or less. Theseoutletsshouldconsistof stilling basinsor othersuch devicesthatprevent

erosionat all stormwateroutfalls into the detentionbasin,and at the basinoutlet.

3. Trashandfloatabledebrisskimming devicesshouldbe placedat the outlet of all on-site
detentionbasinsto provide treatmentup to the critical duration5-yearstormevent.

3.2.5.6 Wetlands

• Runoffmustnot be dischargeddirectly into wetlandswithout treatmentof the runoff

• A 25-footwide protectivebuffer strip of naturalvegetationsurroundingall wetlandsis

recommended.

• Wetlandsmustnot be drainedor filled, wholly or partially, unlessreplacedby restoringor

creatingwetlandareasof at leastequalpublic valuein accordancewith therulesadoptedby
the MinnesotaBoardof Water andSoil Resources.Replacementmustbe guidedby the

following principlesin descendingorderof priority:

I. Avoiding the director indirect impactof the activity that may destroyor diminish the

wetland;

2. Minimizing the impactby limiting the degreeor magnitudeof the wetlandactivity andits
implementation;

3. Rectifying the impactby repairing,rehabilitating,or restoringtheaffectedwetland

environment;

4. Reducingor eliminatingthe impactover timeby preservationandmaintenanceoperations
during the life of the activity; and

5. Compensatingfor the impactby replacingor providing substitutewetlandresourcesor
environments.
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3.2.5.7 Manholes

All newlyinstalledandrehabilitatedmanholeslocatedimmediatelyupstreamof thedischargepoint

to a waterbodymusthavea sumpprovided for the collection of coarsc-grainedmaterial. Suchbasins

shouldbe cleanedwhenthe sumpareasarehalf filled with material.

3.2.5.8 Inspection and Maintenance

All stormwatermanagementfacilities mustbe designedto minimize maintenanceneedsandto

providemaintenanceaccess.The Anoka city engineer,or designatedrepresentative,will inspectall

stormwatermanagementfacilitiesduringconstruction,during the first yearof operation,andat least

onceevery5 yearsthereafter. The inspectionrecordswill be kept on file in the engineering

department. It is the applicant’sresponsibility to obtain anynecessaryeasementsor other property

intereststo allow accessto the stormwatermanagementfacilities for inspectionandmaintenance

purposes.

3.2.5.9 Models/Methodologies/computations

Hydrologicmodelsanddesignmethodologiesusedfor the determinationof runoffandanalysisof

stormwatermanagementstructuresmustbe approvedby the city of Anoka. Plans,specificationand

computationsfor stormwatermanagementfacilities submittedfor reviewmustbe signedby a

registeredprofessionalengineer. All computationsmustbe submittedwith the proposedplansfor

review,unlessotherwiseapprovedby the Anoka city engineer.

3.3 NPDES Considerations
Under the federal1987 CleanWaterAct revision, dischargesof pollutantsinto watersof the United

Statesareprohibitedwithout a permitunderthe NationalPollutantDischargeElimination System

(NPDES)program. The purposeof theNPDESstormwaterregulationis to reducethe waterquality

impactof stormwaterdrainagesystemson receivingwaterbodies. Traditionally, thisprogram

concentratedon dischargesfrom industries andpublicly ownedtreatmentplants. Underthe current

NPDESprogramrules, dischargesassociatedwith industrialactivities, constructionprojects,and

certainmunicipalitiesmustbe coveredby an NPDESstormwaterpermit.

Currently,the city of Anoka is not requiredto be coveredundera NPDESdischargepermit for

stormwater. Municipalities with populationsunder 100,000werenot includedin the first roundof

municipal permittingby the UnitedStatesEnvironmentalProtectionAgency(U.S. EPA). However,
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municipalitieswith smallerpopulations(>10,000)arc likely to be addressedin the reauthorizationof

the CleanWaterAct. Final regulationsfor the reauthorization(PhaseII regulations)areexpectedin

the nearfuture. Although thefinal PhaseII regulationsarenot ready,it is likely theregulationswill

requirethe city to develop,implementandenforcea stormwatermanagementprogramdesignedto

reducepollutantsfrom the city’s stormsewersystem. The city’s stormwatermanagementprogram

would be requiredto includethe following strategies:

1. Public educationandoutreachon stormwaterimpacts.

2. Public involvementandpublic participation.

3. Elicit dischargedetectionandelimination.

4. Constructionsite stormwaterrunoffcontrol.

5. Post-constructionstormwatermanagementin new developmentandredevelopment.

6. Pollution preventionandgoodhousekeepingmethodsfor municipal operations(i.e. public

worksgarages).

Oncethe PhaseII regulationsare finalized, theMinnesotaPollution ControlAgency(MPCA) will

havethreeyearsto developaprocedurefor complying/implementingwith the regulations.The

MPCA is consideringa watershed-basedstrategy,not individual NPDESpermits. The MPCA will

likely issuea generalNPDESpermit to the city, basedon the city’s waterqualitygoals,for its water

bodies. The MPCA wouldthenmonitorthe city’s progresstowardsmeetingits waterquality goals.

The city of Anoka maywish to wait to implementacomprehensivewater qualitymanagement

programuntil notifiedby the EPA or the MPCA aboutthepermitrequirements.However,thereare

severaltasksthat the city mayundertakeat this time which would assistthe city in completingthe

permitapplicationandcomplyingwith the future permit requirements.Thesetasksinclude:

1. SourceIdentification

2. Identification andImplementationof BestManagementPractices

3. Simplified WaterQuality Monitoring

4. EducationProgram(seeSection 3.5)
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3.3.1 Pollutant Source Identification

Identificationof stormwaterpollutantsourcesincludesidentificationof illicit pollutantdischarges

andnonpointsourcesthroughoutthe city. An illicit pollutantdischargeis definedas anonpermitted

pointsourceof pollutantsthatdischargesto the stormsewersystemat a specific location.

Illicit dischargesareoften identifiedby observingthe existingstormsewersystemsduringdry

weatherconditions. This work would includethe reviewof storm sewerplans,field investigationof

the majoroutfalls in the city andof the majorcreeksandwaterways,andrandomsamplingof

manholesthroughoutthe city. The guidancemanualfor Part 1 of the NPDES municipalpermit

applicationprovidesa detailedmethodologyfor dry weathersamplingof stormsewersystems.The

city of Anokacould proceedwith the identification of illicit dischargesbasedon this methodology.

This work would involve five tasks,including:

• Identificationof dry weathersamplingnetworkandsamplingprotocol.

• Identification of methodsfor estimatingdischargesfrom illicit discharges.

• Identificationof methodsfor locating illicit discharges.

• Implementationof dry weathersamplingandillicit dischargesourceidentification.

• Remedialactionto correctanyfound illicit discharges.

Thepurposeof the this work is to determine: (1) if illicit dischargesexist, (2) wherethesedischarges

originate,and (3) the water quality of the discharges.Ultimately, anyillicit dischargeidentified

would be removedfrom the system.

Nonpointpollutantsourcesincludeconcentratedareasof materialstorage,high impact land use

activity, andareasof erosionandsite specificproblemareasthroughoutthe city andin outlying

watershedsthat drain into the city. Traditionally, nonpointsourcepollution is associatedwith land

useactivities such as agricultural,commercial,industrial,andconstructionactivities. Identification

ofproblemareaswill providethe city with potentialmanagementalternativesrequiredin Part2 of

the NPDESpermit. Also, anyconstructionproject that is 5 acresor morerequiresan NPDES

ConstructionPermit to be issuedfor the work, as well as strict compliancewith thepermit

provisions.
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3.3.2 Identification of Best Management Practices

The city of Anoka stormwatermanagementpoliciesandstandardsidentify BMPsfor constructionsite

stormwaterrunoff control, andpost-constructionstormwatermanagementin new andredeveloped

areas.

Problemareasidentified asa partof the sourceidentification processmayneedto be retrofittedwith

stormwaterBMPsbefore or as partof a futureNPDES municipal permitprocess.The entire

watershedcontributingto storm sewersin the city shouldbe consideredfor waterquality

management.Activities upstreamof the city of Anoka mayhavea greaterimpacton the discharges

to environmentallysensitiveareasthan stormwaterrunoff from the stormsewersystemwithin the

city. This determinationmayrequirecoordination,negotiation,andparticipationwith othercity,

countyandstateoffices.

In preparationfor future NPDESactivities, the city canidentify anddevelopmanagementalternatives

for sitespecific conditionsandfor generalapplicationthroughoutthe city of Anoka. Basedon the

sourceidentificationportion of the proposedNPDESwork, the city maypreparean implementation

plan that includes:

Urban BMPs

DetentionBasins

ConstructedWaterQuality Wetlands

GrassedSwales
Filter Strips

Oil & Grit Separators
FloatableSkimmers

Agricultural BMPs

NutrientandPesticideManagement

VegetativeandTillage Practices

StructuralPractices

Animal WastesSystems
Livestock Control

StormwaterManagementControl

SepticSystems

ConstructionBMPs

Section3.2.5.4describesthe criteria for erosioncontrol associatedwith construction
activities.
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HousekeepingBMPs
Fertilizer/ChemicalManagement

Litter Control

StreetSweeping

Illegal dumping

SeveralBMP manualsareavailableto help identify the most appropriateapplicationfor eachsite. In

additionto sitespecific details,the pollutantremovalefficiency of the different optionsneedsto be

consideredin the implementationof BMPs. Thesedetailswill needto be addressedin the BMP

identification process.

3.3.3 Implementation of Best Management Practices

BMPs identified for the city of Anokamay be implementedby incorporationwith otherongoing

programsor by specialprojects. Fourpossiblemethodsof BMP implementationinclude:

Surface Water Management Plan

The city of Anoka’s stormwatermanagementplanrequiresimplementationof water quality

BMPs aspart of future developmentin the city. Additional structuralwater qualityBMPs are

presentedin Section4 through Section 12 of this plan.

Industrial NPDES

All industrieswithin the city of Anoka shouldbe operatingundera NPDESIndustrial

StormwaterPermit andshouldhaveprepareda StormwaterPollution PreventionPlan(SWPPP).

The city shouldcontacteachindustry aboutreviewingtheir SWPPP. The purposeof reviewing

theseplansis to determinethe adequacyof eachplanandto determineif BMPscouldbe addedto

eachsite as a partof the existingpermit requirements.

City Ordinances

CertainBMPs, especiallyhousekeepingBMPs, maybe implementedthroughcity ordinances.

However, the inclusion of areasoutsidethe city of Anokain theNPDESactivities maybe

accomplishedby working with Anoka County,adjoining townships,the Lower Rum River Water

ManagementOrganizationand/orthe Stateof Minnesotato createordinancesor otherapproaches

for areasoutsidethe city limits.
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Special Projects

If implementationof identified BMPscannotbe facilitatedby the meansabove,specialprojects

maybe necessaryto addressspecific areas.Theseprojectswill be similar in natureto other

municipal development and maintenance projects.

3.3.4 Simplified Water Quality Monitoring

The mostuncertainportion of future NPDESmunicipal permitsis whetherthe city will berequiredto

monitorstormwaterrunoff If it becomesapparentthat stormwaterrunoffmonitoringwill be

required,the city of Anoka shouldbegin a simplified waterqualitymonitoringprogram. Thepurpose

of the monitoringwouldbe to characterizethe conditionof waterquality in stormwaterrunoff from

the city anddeterminethe impact of the city’s stormwaterrunoff on downstreamwaterresources.

This workwould includeperiodic collection of samplesfrom themajor outfalls anddirectly from

selectedwaterresources.A per stormevent“grab sample”programis recommendedfor thesemajor

outfalls. The city maybe ableto coordinatea volunteersamplingprogramwith otherunitsof

governmentor othergroupsto minimize the costsassociatedwith such aprogram.

Eachsamplingsite wouldbe monitoredfor dischargeandfor a selectlist of waterquality parameters.

Generally,the parameterlist would includetotal suspendedsolids,nutrients(nitrogenand

phosphorus),biochemicaloxygendemand,bacteria,oil andgrease,andpossiblycertainmetals. The

purposeof the inflow monitoringis to determinethepollutant loading from the areatributaryto the

river. The purposefor monitoringthe selectedwaterresourcesis to determinethe pollutantload

from upstreamof the city andto determinethe impactof thecity andthe watershedsthat drain

throughthe city on downstreamwater quality.

3.4 Funding Mechanisms
MinnesotaStatutes(M.S.) 429, 444,462 and473 aresomeof the statutesgoverningthe methods

municipalitiescanuseto raisefundsto financevarioussurfacewatermanagementefforts. The

following paragraphsdescribemanyof the fundingmethodsavailableby statuteto cities.
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3.4.1 Ad Valorem Taxes

The mostcommonrevenuesourceusedto financemunicipal services,including minormaintenance

for drainageandwater quality facilities is generaltaxation. Using propertytaxeshasthe effect of

spreadingthe cost over theentiretax baseof the community.

The Statelegislaturehasmadethis avenueverydifficult with thelevy limit requirementsfor

municipalities. As a result, fundingprojectsthatexceedgeneraltax limits requiresa bond

referendumto be passed.Thisprocesscanbe verytime-consumingandexpensive.

3.4.2 Special Assessment (M.S. 429)

Specialassessmentsareusedto financespecialservicesin municipalitiesrangingfrom waterquality

treatmentpondmaintenanceto constructionof capitalimprovements.The assessmentsarclevied

againstpropertiesbenefitingfrom the specialservices.Thephilosophyof this methodis that the

speciallybenefitedpropertiespayin relationto specialbenefitsreceived. In this case,the benefitis

the increasein the marketvalueof the properties.

Specialassessmentsareusedto financespecialservicesrangingfrom maintenanceto constructionof

improvementprojectsandare leviedagainstpropertiesbenefitingfrom the specialservices.The

philosophyof this methodis that the benefitedpropertiespayin relationto thebenefitsreceived.

The city hasusedspecialassessmentsto payfor pastprojects. The disadvantagesof usingthis

methodinclude the difficulty in determiningandprovingbenefit;inability to assessrunoff

contributions;therigid proceduralrequirements;andthehardshipexperiencedby residentsandother

landownersto paylargespecialassessments.The city would preferto useothermethodsto payfor

projects,but mayusespecialassessmentsin conjunctionwith the stormwaterutility for some

projects.

3.4.3 Building Permits, Land Development Fees, Land Exaction Fees, and
Connection Charges (M.S. 462.358)

As landis developedor built upon,stormwatcrrunoffandpollution loading increase.Administrative

andcapital costscanbe recoveredat the time the buildingpermit is issuedor when landdevelopment

is approved. A city can chargea systemconnectionfee,alanddevelopmentfee and/orrequire

dedicationof landfor pondingor drainagepurposes.Wherelandis dedicated,the landmustbe part

of the parcelbeing developed.
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Thesefees usuallyaddressproblemsin new developmentsandnot in existingdevelopments,sothey

will not be effectivein the already-developedportionsof the city.

3.4.4 Stormwater Utility (M.S. 444.075)

A stormwatcrutility is set up in asimilar mannerto that usedfor sanitarysewerandwater utilities.

Undera utility system,a stormwaterutility fee (typically billed quarterly)is chargedagainstall

parcelswithin the city. The feesareusuallyproportionateto the amountofrunoff eachparcelof land

contributesto a drainagesystem. The fees canbe usedto financedrainagesystemprojects,surface

waterquality improvements,infrastructurereplacement,studies,operationsandmaintenance.The

feescanbe accumulatedto payfor suchactivities, or can be establishedas the revenuestreamto pay

for bondssoldto initially payfor such activities. The utility systemis sometimesarguedas being

“just anothertax”. Regardless,it allowsmunicipalitiesa way to financesurfacewatermanagementat

far lesscostthanmanyof theotherpossiblemethodsavailableto cities,andit is typically far easier

for residentsandbusinessesto paysmallmonthly feesthan largespecialassessments.Many cities

currentlyusethis fundingmechanism.

3.4.5 State Funding Sources

Otherthanstormwaterutility fees, taxesandassessments,the city of Anoka could receivefunding

from variousstatesources,suchas grantandloanprograms. The city could useloansfor projects

insteadof county-issuedbonds. The following paragraphslist variousstate-fundedsources,grouped

accordingto the stateagencythat administersthe variousfunding programs.

The MinnesotaBoardof Waterand Soil Resources(BWSR) administersseveralgrantprograms,

someof which couldbe appliedto cities. Applicable BWSRgrantprogramsincludechallengegrants

(M.S. 103B.3369),cost-sharegrants,specialprojects“turn-back”monies,andtheReinvestin

Minnesota(RIM) ReserveProgram. With the exceptionof challengegrants,BWSR fundingis

offeredto the public throughthe local SWCD.

The MinnesotaPollution ControlAgency (MPCA) administersthe CleanWater Partnership(CWP)

grant andloan program,WatershedResourceRestorationgrants(EPA-fundedSection 319 program),

andthe MinnesotaWaterPollution ControlRevolvingLoanFund.

The MinnesotaDepartmentof NaturalResources(DNR) administersmanygrantprogramswhich

couldbe applicableto the city of Anoka, includingthe FloodHazardMitigation GrantAssistance
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program,local grantsprogram,trail grantsprogram,cooperativewater recreationprogram,anddam

safetyprogram. Fundingfor manyof theseprogramschangesafter eachlegislativesession.The

DNR preparesindividual fact sheetsfor eachof the grantprograms.

Other statefunding programsinclude the Legislative Commissionon MinnesotaResources(LCMR)

fundsfor non-urgentdemonstrationandresearchprojects,the MinnesotaDepartmentof Tradeand

EconomicDevelopment’sContaminantCleanupDevelopmentGrantProgram,,the Minnesota

Departmentof Agriculture’sAgricultureBestManagementPractices(Ag BMP) LoanProgram,

Mn/DOT StateAid Funds,andISTEA funds.

3.4.6 Federal Funding Sources

The city of Anoka could alsoreceivefunding from variousfederalsources,a few of which are

discussedin the following paragraphs.

The U.S. EnvironmentalProtectionAgency(EPA) hasDiscretionaryFundsavailablethrough each

division andprogramareaof the EPA, andadministersthe CleanLakesProgram(CLP) established

by Section314 of the CleanWaterAct; the CLP is similar to theMPCA’s CWPprogram. The EPA

alsoadministersthe 604b GrantProgram,targetingwaterquality improvementsin urban areas;the

319 GrantProgram,for implementingnon-pointsourcepollution projects;andthe Environmental

EducationGrant, for financinglocal environmentaleducationinitiatives.

The U.S. Army Corps of Engineersadministersthe PlanningAssistanceto States(Section22)

program,the ProjectCooperationAgreement(PCA)program,alsoknown as theLCA (Local

CooperationAgreement)programfor constructionof flood control projects,the Section14 bank

protectionprogram,the Flood PlainManagementServicesProgram,the Aquatic PlantControl

Program,andprovidesmanyGIS productsthroughits GIS Center.

TheU.S. FishandWildlife Serviceadministersthe North AmericanWetlandsConservationFund,as

partof the North AmericanWetlandsConservationAct (NAWCA).

TheNaturalResourceConservationService(NRCS)hasfundsavailablefor technicalassistanceon

varioussurfacewaterprojects,operationsandmaintenance,inspectionsandrepairs. The NRCSalso

administersthe EnvironmentalQuality IncentivesProgram(EQIP)which was establishedthroughthe

1996 FarmBill Program.
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TheFederalEmergencyManagementAgency(FEMA) hasfunds availableto restoreareas(including

waterresources)damagedor destroyedby a disaster.

3.4.7 Private Funding Sources

The McKnight FoundationadministerstheirMississippiRiver Program,an environmentalinitiative

for the 10-stateMississippiRiver watershed.The foundation’sprioritiesarephosphorusreduction,

nitrogenmanagement,andriver corridor protection. Mostof thefunding goesto nonprofitgroups.

The MinnesotaEnvironmentalInitiative administerstheContaminantCleanupDevelopmentGrant

Programwhich was createdby the statelegislatureto providefinancial incentives. DucksUnlimited

andPheasantsForeverfundsareavailablefor projectswhich enhance,create,or protectwaterfowl or

pheasanthabitat.

Individual entitiesneedingto providewetlandmitigation in compliancewith the Wetland

ConservationAct (WCA) mayhavefundsand/ortechnicalresourcesavailableto restoreor create

wetlandfunctionandvalueslostor intendedto be destroyedas partof a project.

Otherprivatefunding sourcesincludeserviceorganizations(i.e., Lions ClubandElks),youth groups

(i.e., Boy/Girl Scouts),Adopt-a-Highway/Rivercleanupgroups,andsportsmanclubs.

3.4.8 Current and Proposed City Funding Mechanisms

The city of Anokacurrentlyusesad valorem(general)taxesandspecialassessmentsto financeits

surfacewatermanagementefforts,alongwith landdedicationandeasementacquisitionduring the

plattingprocess. In addition to thecurrent fundingmethods,the city will consideradoptinga

stormwaterutility to fund the implementationprogramlisted in this plan. SeeSection 15.3 for more

informationregardingfinancialconsiderations.

3.5 Education Program
Thecity of Anoka believespublic educationwill be animportantandeffectivemethodto control

non-pointsourcepollution sinceit emanatesfrom broadreachesof the landscape.A public

educationprogramwill raisecitizen awarenessregardingpollutantsourcesin everydaylife from all

typesof property. The city will educateits residents,businesses,industriesandstaffconcerning

pollutant reduction,bestmanagementpractices,the link betweendaily housekeepingactivitiesand

the conditionof the city of Anoka’s waterresources,andawarenessof naturalresourcesin general.
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The city will also seekto inform its residents,businesses,industriesandstaffof initiatives,projects,

etc. completedby the communitythat addressthe city’s educationgoals. The city heldpublic

meetingswith developersandbuildersto discussthe draft watershedmanagementplan andits

implications.

Educationandhousekeepingpracticesareespeciallyimportantwithin thecity limits sincethereis

limited landavailableto providewaterquality treatmentfacilities. The city of Anoka will develop

anddistributeeducationalmaterialsto the generalpublic andtargetedgroupsregarding:

• Naturalresourceswithin andadjacentto the city

• Importanceof pollutant reductionin stormwaterrunoff

• City ordinances,policies andprogramspertainingto water resources

• Reducingfertilizer/herbicideuse

• Lawn carepracticesthat preventorganicdebrisfrom reachingstormsewersystems

• Householdandautomobilehazardouswastedisposal

• Problemswith pet wasteandproperdisposal

• Litter control

• Recyclingandtrashdisposal

• Composting,leafcollection,andgrassclippings

• Residentialstormwaterdrainage

• Native vegetation

• Public areamaintenance

• Alternativelandscapingmethods

• Plantingsin buffer zonesalongwetlands,lakes,rivers andstreams

• Carwashing

Informationwill be distributedvia the city’s newsletter,local newspapers,cabletelevisionandany

otherappropriatemedia.
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Table 3-1 Example Checklist of Common Best Management Practices (BMPs) for
Development or Redevelopment

Description
Of BMP

WasBMP
Usedin

jqj~c~~
Location Usedor Basisfor

Nonusage:

1. Reduceareaof impervioussurface
~

2. Frenchdrainsandothersubsurface
drains

jjflffltL~iontrenc~an4~elL~

4. Parking lot/rooftop runoffstorage
whh outlet protection

5. Detentionbasinwith outlet
~tio~

6. Wetland_treatmentarea

7. Retention(infiltration) basin

~

9. Stormdrain inlet protection

10. Riprap or otherstormdrain outlet
~

11. Slopestabilizationanderosion
control measures

12. Grit chambers/manholes

13. Extendeddetentionbasin____

14. Other (describe):

* Furtherdescriptionsof theseandotherBMPs canbe found in “ProtectingWaterQuality in Urban

Areas” (MPCA, 1989).
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Table 3-2 Best Management Practices

Institutional SourceControls

No Littering Ordinance

PetWastePetLitter “PooperScooper’tOrdinance

ChemicalUse/StorageOrdinance

RecyclingPrograms

Public EducationPrograms

VacantLot CleanupOrdinance

Spill PreventionOrdinance

NonstructuralSourceControls

Programto PreventIllicit Discharges

StreetSweeping

Cleaningof StormDrains

Minor Structural SourceControls

DiversionChannels

GrassSwales

NaturalChannelsto ReduceErosion

VegetativeControlson ExposedSoils

Minor Structural DischargeElimination Methods

DevelopmentandMaintenanceof RechargeAreas

DevelopmentandMaintenanceof PorousPavement

ModerateStructural Controls for Floatables/oilsRemoval

DevelopmentandMaintenanceof ParkingLot Oil/GreaseSeparators

DevelopmentandMaintenanceof ParkingLot andRooftopRunoff Storagewith OutletProtection

Major Structural Controls for Floatables/oils Removal

DetentionBasinwith Outlet Protection

WetlandsTreatmentArea
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____ ___ 4.0 Mississippi River East Watershed

4.1 General Watershed Description
The MississippiRiver EastWatershedandthe subwatershedsthat compriseit are shown in detail in

Figure 4-1. This watershedconsistsof the land in the city of Anoka that drainsdirectlyto the

Mississippi River on the east side of the RumRiver.

The MississippiRiver EastWatershedincludesthe southernmostportion of the city. The areaof this

watershedis approximately445 acres. The watershedis mostlydeveloped,with land use consisting

of singlefamily residential,multiple family residential,anda small sectionof commercialland use.

4.1.1 Drainage Patterns

Thiswatersheddrains southvia stormsewersto theMississippiRiver. Thereareeight stormwater

outfalls that dischargedirectly to the MississippiRiver, eastof Rum River. From eastto west,the

five stormsewernetworkminor watershedsmodeledfor thisprojectare:

9th Avenue(9TH)

Kings Lane(KGS)

OakwoodDrive (OWD)

5th Avenue(5TH)

OakwoodLane(OWL)

Eachstormsewersystemis namedfor the locationof the minorwatershedoutlet. Subwatersheds

within theseminor watershedsweredelineated,namedandnumberedaccordingto the minor

watershed. For example,the systemdraining to 5thAvenue is sonamedbecausethe outlet for the

stormwatersystemis on 5th Avenue. The ninesubwatershedsarenumberedconsecutivelyfrom the

outlet.

There areno existingstormwatcrdetentionbasinswithin this subwatershed.

::ODMA\PCDOC5\DOC5\221486\l 4-1



4.1.2 Flood Protection Concerns

Wherethe storm sewersystemcapacityis not sufficient, surfaceoverflow will occur via the streetsto

the lowest point within the watershed.For the MississippiRiver EastWatershed,overflow occurs

towardtheriver. If sufficient capacity for the critical 10-yearstormat theseoutlet points is not

maintained,it is possiblepondingwill occurin the streetandyardsat this stormfrequencyuntil

surfaceoverflow occurs. It appearsthat flooding of homesor businesseswill not occur sincethe

surfaceoverflow is at an elevationbelow the lowest structure.

4.2 Stormwater System Analysis and Results
The 10-yearand 100-yeareventflood analyseswere performedfor the MississippiRiver East

Watershed. Table4-1 presentswatershedinformationandtheresultsof the 10-yearand 100-year

critical storm events.

4.3 Implementation Considerations
As a part of thesurfacewater managementplanningprocess,theproblemareaswereinvestigatedto

determinepossiblemitigation alternatives.To solve the MississippiRiver EastWatershed’sexisting

andfuture drainageproblemswhile providing 10-yearlevel of serviceand 100-yearlevel of

protection,anincreasein stormsewercarrying capacityandprovisionof stormwaterdetentionis

required. Also, waterquality managementof surfacerunoff fromthe drainagebasinsprior to

dischargingto the MississippiRiver is required. Theseissuesarediscussedin the following

paragraphs.

4.3.1 Increased Storm Sewer Capacity Projects

An increasein pipe capacityfor partsof this watershedis necessaryto provide a 10-yearlevel of

service. Figure A (in Appendix B) summarizesthe proposedandexistingsystems.Pipesshownin

orangeare existingpipeswhich providetherequiredlevelof service. Theblue lines indicate existing

pipeswhich do not meetthe designcriteria basedon information available. Yellow lines indicate

proposedlocationsof future systems. Thepreliminarypipe sizesrequiredfor the blue andyellow

lines areshownin red. Peakrunoff dischargesalongthe conveyancesystemfor the 10-yearand 100-

year frequencystormeventsare identified by the greenandredcircles,respectively. The

9thAvenue,KingsLane,OakwoodDrive, 5th Avenue,andOakwoodLane stormsewerupgrade

projectslisted in Table 15-1 arc all within the MississippiRiver EastWatershed.
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4.3.2 Construction of Additional Stormwater Basins

The constructionof a stormwaterbasin locatedin subwatershed9~5would allow for smallerpipe

sizesto be usedwhile alsoproviding treatmentto the runoff beforeit dischargesinto the river.

Table4-2 lists the necessarylive storagefor the basin.

4.3.3 Construction of Water Quality Basins

Figure B (in Appendix B) showsthe locationswhere waterquality basinswould greatlyreducethe

amount of suspendedsolidsandphosphorusload to the Mississippi River. Table 4-2 lists the

necessary“dead storage”requiredto remove90 percentof the suspendedsolidsand60 percentof the

total phosphorusload. Whereland is not availablefor basinconstruction,appurtenanceswithin the

stormsewersystem,e.g.grit chambers,water quality treatmentmanholes,maybe addedto reducethe

load. Theseappurtenanceswill not be as effectiveas a treatmentbasin andtheremovalefficiency

will decrease.Thebasinsproposedarepreliminary designwith morestudyneededto finalizethe

basindesign. Table 15-1 includesthe basinconstructionprojectsas implementationtasks.

4.3.4 Acceptance of Lower Level of Service

From the hydraulicmodel results,manyof the city’s stormsewerpipes cannothandlethe runoff from

a 10-yearevent. Thismay not be a seriousproblem,but moreof an inconveniencebecauseof

inundationsincethis areaof thecity is fortunate enoughto be slopedtowardsthe river. In the areas

of steepslopes,much of the excessstormwatcrrunoff that cannotbe managedin the existingpipes

canflow downstreamin thesystemof roads,curbsandgutters,andoverflow swales. The areas

wherethe overflow systemmay createproblemsare: (1) wherethenaturalterrain is too flat,

(2) wherelow areasexistandunwantedpondingoccurs(i.e. at intersectionsandin developedparts

of thecity), and(3) whenroadscarrying the excessrunoffmakesharpturns.
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5.0 Mississippi River West Watershed

5.1 General Watershed Description
The MississippiRiver WestWatershedincludesthe southernportion of the city westof the Rum

River, which drains directly into the MississippiRiver. This watershedis approximately287 acres.

It is madeup of mostlysingle-family residentialwith small sectionsof multiple-family residentialand

commerciallanduse. Figure 5-1 showsthe watershedand subwatershedboundaries.

5.1.1 Drainage Patterns

Portionsof the MississippiRiver WestWatershedare servicedby storm sewers.Subwatersheds

within this watershedweredelineatedandnamedaccordingto the location of theminor watershed

outlet. For example,the LeveeAvenue subwatershedis sonamedbecausethe outlet for the

stormwatersystemis on LeveeAvenue. All of the subwatershedsultimately dischargeto the

MississippiRiver. This watershedhastwo existingstormwaterbasinsin theprivatetown home

development.

Thereareeight stormwateroutfalls that dischargedirectly to the MississippiRiver, west of Rum

River. From eastto west,the stormsewernetworkminorwatershedsmodeledfor this projectare:

Mississippi West (MW)

LeveeAvenue (LEV)

ShawAvenue(SHAW)

WestLane(WEST)

PorterAvenue(PTR)

BentonStreet(BEN)

PrivateTown HomeDevelopment (PV)

5.1.2 Flood Protection Concerns

Wherethe stormsewersystemcapacity is not sufficient, surfaceoverflow will occurvia the streetsto

the lowest point within thewatershed. For the MississippiRiver WestWatershed,the water reaching

the low points is conveyedvia pipe to the MississippiRiver. If sufficient capacityfor the critical
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10-yearstormat theseoutletpoints is not maintained,it is possiblethat pondingwill occur in the

streetsandyardsat this stormfrequencyuntil the surfaceoverflow occurs. However, aswith the

MississippiRiver Eastwatershed,it appearsthat flooding of homesis not likely to occurastheland

is slopedtowardstheMississippiRiver andthe surfaceoverflow is at an elevationbelow the lowest

structure.

5.2 Stormwater System Analysis and Results
The 10-yearand 100-yearevent analyseswereperformedfor the MississippiRiver WestWatershed.

Table5-1 presentswatershedinformation andthe resultsof the 10-yearand100-yearflood analyses

for eachof the subwatershedsshownon Figure 5-1.

5.3 Implementation Considerations
To solve theMississippi River WestWatershed’sexistingandfuture drainageproblemswhile

providing 10-yearlevel of serviceand 100-yearlevel of protection, a combinationof increasedstorm

sewercapacityandstormwaterdetentionis required. Thesearediscussedin the following

paragraphs.

5.3.1 Increased Storm Sewer Capacity Projects

An increasein pipe capacityis necessaryin regionsof this watershedto provide a 10-yearlevel of

servicefor its stormsewersystem. Figure A summarizesthe proposedandexistingsystems. Pipes

shownin orangeareexistingpipeswhich providethe required level of service.The blue lines

indicateexistingpipeswhichdo not meetthe designcriteria basedon informationavailable. Yellow

linesindicateproposedlocationsof futuresystems. The preliminarypipe sizesrequiredfor theblue

andyellow lines areshown in red. Peakrunoff dischargesalongthe conveyancesystemfor the 10-

yearand 100-yearfrequencystormeventsare identified by the greenandred circles,respectively.

The newpipesshownare recommendedto decreasethe overlanddistanceto the stormsewerinlets,

minimize localizedponding, andprovide capacityto meetthe designcriteria. The Ferry Street,

Franklin Lane,LeveeAvenue,WestLaneandPorterAvenuestormsewerupgradeprojectslisted in

Table 15-1 areall within the MississippiRiver WestWatershed.

5.3.2 Construction of Additional Stormwater Basins

Currently, SorensenParkis sufficient for stormwaterstoragefor the 100-yeareventif the

recommendedpiped outlet is provided. Table5-2 lists the necessarylive storagefor the 100-year
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event. Constructionof abasin at this locationmayreducethe recommendedpipe upgradesizes

downstreamwhile alsoproviding waterquality treatment.

5.3.3 Construction of Water Quality Basins

Figure B showsthe locationswherewater qualitybasinswould greatlyreducethe amountof

suspendedsolidsandphosphorusload to the MississippiRiver. Table5-2 lists thenecessary“dead

storage”volume requiredto remove90 percentof the suspendedsolidsand60 percentof the total

phosphorusload. Where land is not availablefor basinconstruction,appurtenanceswithin the storm

sewersystem,e.g.grit chambers,water quality treatmentmanholes,maybe addedto reducethe load.

Theseappurtenanceswill notbe as effectiveas a treatmentbasinandthe removalefficiency will

decrease.The basinsproposedarepreliminarywith morestudyneededto finalize the basindesign.

Table 15-1 includesthe basinconstructionprojectsas implementationtasks.

5.3.4 Acceptance of Lower Level of Service

From the hydraulic model results,manyof the city’s stormsewerpipescannothandlethe runoff from

a 10-yearevent. This maynot be a seriousproblem,butmore of an inconveniencesincethis areaof

the city is fortunateenoughto be slopedtowardstheriver. In the areasof steepslopes,much of the

excessstormwaterrunoff thatcannotbe managedin the existing pipes,canflow downstreamin the

systemof roads,curbs andgutters,andoverflow swales. The areaswherethe overflow systemmay

createproblemsare: (1)wherethe naturalterrain is too flat, (2) wherelow areasexist andunwanted

pondingoccurs(i.e. at intersectionsandin developedpartsof the city), and(3) whenroadscarrying

the excessrunoff makesharpturns.

0DM A\PCDOCS\DOCS\22I 486\1 5-3





E
C.4- 0~

awL-

.~ “.4

(~ 0

CD C) (Y)

N
~. N

CD
CD
~—

CD LØ
N

CD
N

(ON.
~—

C~)
C’)

LU
N N CD

N LU C”)
N ~- C’)

C) LU
N N

CC CD ~-
~- N ~-

(Y)
N

U)

a)
>
w
F

N- C’) N.
CD~-C’)

a)

U)
I-

4.4

1~

0
4-’Cl,

Co
C.)

4.4

I-

C-)
L..

Co
a)

0
0

~0
C
Co
I-

Co
a)
>
0

w“-4
c~
~ E

I-

.2 .~

~ C) C) CD C) ~ 0 0 C”) N C’) ~ LU LI) 0 0 C) C) C) C) C C) N ~- C C) C) C C) 0 N CD CD C”) CD C) LU LU
W N N N N N N N C’) N N ~t N. CD N N N N N N N LI’) C”) N N N N N N N N ~ N- LI’) 0) ‘~1 ~

0.

.~

(~

2
<—.‘

w W

~
C,~2~
‘-
a

C”)CDCLUC’)N0CDN~C’)C)
CDCDN.CDCD~~C’)C’)N-N.C’)C’)~LULO

.~

G)
.=

t~!

.c
0.)

‘- .C0(j,
CL~C.) i ...J J J J J ..J i J .J ..J .J ..J

>>>>>>>>>>>>>>>>>>>>Z��Q~cQ~Q~Q
uJwwwwWWwwwWWWWLUWUJWWWWHF-I-F-~-HH

J .J -~ .J aD Q 0- 0.. Q~11 0- 0..
>>>>>>>>
0-a-O-0-0-0-0-

5—5



E
0 ‘-

C 0

~ 4-4 >4

N C’) ~ 0) C’) C’) C’) C’) 00) (Or
CON rrrrr ~Nrr

-c
a)
.C
U)
I-
a)

4-4

Co U)
4-I
C
a)
>4

Ui
E
I-

0
4-’

U,

Co
C.)

I..

C)

Co
a)
>4
0
0
r

C
Co

Co
a)
>4
0
r

C)
it
t~ E
-

-,~00 ~

L~_-_~r
~ 0

r

C)
L

~t0)~~

(AC)
~ C)
.2 2

C LU
C) ~

a-E
E°~—a-

LU LU
~1- ~

C) C)
N N

C) C)
N N

C)
N

C) C) LU
N r

C)
N

ct
2
<—.

N
Cit
Ct
4-

0

CD ~ N. fl
wo~0.N~

CO ‘t CO N- N

-C
C)
.C

~
20)
~
.0~
U,

r r N C’) “t CD CD N- CC

V
C)

‘- .C
OwCs~C)

>>> CO C/) U)
~-F--E-E--F--F-E--F-

C/)
-~‘wwwwwwww
w~H~H~

CO C/) U) CO

5—6



C)
N

C,)

C,

0

U)
Cl)
0
0~

0.

C’,

0~-0
LU)

U)

U)

.~ E
~U)
~ 0)

~C/)
>G)
C’,>.c.=

ii)
U)

Du)

0)0
~:: 0

0)

0
z
4

(0
CO0

C)
.~

C,

(C

I
C,
C)
I.-
(C
.~
C.)
U)~

60
OLO
C’J(0

(0

I-

>..
0
0
‘-

~
0C).~2

(CCC
.~2 ‘-

22w

CC CO

~0
cNcO

c~~.cLn
LC(N~—

.~I-
C)
E
~C)•0)
~COa.I-~.2 4,
~Cfl~

C) (C
U)>

I
E~ 4~
~
cfl~D CO

~~C

CO C’.J
do

———

4 4

Q(000

(0
~

CD C) 0 LU~

>~
0
0(C
~C)
~L..

~
~

CC C.)
U)~COL.

W~
~- a
N

‘~D
C)C)

~I

Ci)

~

N-CD
aDLC)

0 (0

~-E
~-

~
Cl)

1~___
Cl)~__

N-(0CO~_
CON~d

(0~-

~___

Ci~
~

I
~

5—7



6.0 Anoka Enterprise Watershed

6.1 General Watershed Description
Figure 6-1 showsthe Anoka EnterpriseWatershedand its subwatersheds.Thisregion is locatedin

the northwestcornerof the city. It is routedto theMississippi River througha significant storm

sewernetwork.

Thiswatershedincludesthe industrialparkof the city andthe Anoka-HennepinTechnicalCollege.

The 362-acrewatershedincludesa small areaof singlefamily residentialwith the remainder

classifiedas industrial land use.

6.1.1 Drainage Patterns

The Anoka Enterprisewatershedis servedby the city’s stormwatersystem. The stormwatersystemis

comprisedof stormsewers,ditches,andbasins. AnokaEnterprisewatershedis madeup of one

minor watershedthat dischargesto theMississippiRiver nearKing’s Island. The minorwatershed

is:

Anoka Enterprise(AEP)

Thereare four existingbasinsin this watershedwhich canbe usedfor stormwaterdetention.

6.12 Flood Protection Concerns

Wherethe stormsewersystemcapacityis not sufficient, surfaceoverflow will occurvia the streetsto

the lowest point within the subwatershed.Unlike the otherMississippiRiver watersheds,the Anoka

EnterpriseWatershedwill not overflow to the river, but ratherto the existingbasins. If the storage

andoutflow capacitiesof thebasinsin this watershedarenot sufficient, thebasinswill overflow,

which could impact existingstructuresadjacentto thesepondingbasins. Detailedsurveyinformation

is requiredto determinethe capacityof theexistingbasins.

6.2 Stormwater System Analysis and Results
The 10-yearand 100-yearflood eventswereanalyzedfor the Anoka EnterpriseWatershed. Table 6-1

presentswatershedinformation andtheresultsof the 10-yearand100-yearanalysesfor eachof the

subwatershedsshownon Figure 6-1.
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6.3 Implementation Considerations
This regionof the city providessufficient storm sewercapacityto meetthe 10-yearlevel of service

and 100-yearlevel of protectiondownstreamof thebasins. Topographyof only the basin locatedin

AEP22was available. Both the basinstoragecapacityandoutlet sizesare adequate.The other

basinswill be sufficient with the existingoutlet if the necessarystoragein Table6-2 is provided.

6.3.1 Construction of Water Quality Basins

The existingbasinswill provide sufficientwater quality treatmentif the necessary“dead storage”

volumeasstatedin Table6-2 is provided. No new basinsarerequiredalthoughthe outlet to the

MississippiRiver shouldhavean addedappurtenanceto reducethe sedimentflow into the river from

thosewatershedsdownstreamof the water qualitybasins. Table6-2 lists the necessary“dead

storage”requiredto remove90 percentof the suspendedsolidsand60 percentof the total

phosphorusload.
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7.0 Rum River Northeast Watershed

7.1 General Watershed Description
Figure 7-1 shows the Rum River Northeastminor watershedsandsubwatersheds.The region is

locatednorth of U.S. Highway 169 and 10 andeastof the RumRiver.

The Rum River NortheastWatershedis the largestwith an areaof 670 acres,approximately1 square

mile. The generalland usesof this watershedincludesingle family residentialandmultiple family

residential. This drainagebasin includesthenewhigh schoolandlibrary facilities.

7.1.1 Drainage Patterns

This entirewatershedis servicedby the city’s storm sewer. Therearea seriesof basinswhich

provide both quantityandquality control. Ultimately, surfacewater is conveyedvia stormsewer

westto the Rum River.

Thereare two stormwateroutletsthat dischargedirectly to the RumRiver; howeverthe watershed

wasdivided into five minor watershedbecauseof the complexityand largeareaof the systems. From

north to south,the stormsewerminor watershedsmodeledfor this projectare:

38th Lane(38TH)

Bryant Avenue(BRY)

SunnyAcres Pond(SA)

Grant Street(GRT)

4th Avenue(4AV)

Table7-1 summarizestheseresults.

This watershedhasfour existingbasins,two of which weredesignedas stormwaterdetentionbasins.

The Anoka High SchoolandAnokaMetro RegionalTreatmentCenterlocatedimmediatelyeastof

the RumRiver werenot analyzed. Both of thesefacilities drain directly to the Rum River. The high

school stormsewerinformation wasnotprovided, so its adequacywasnot determined. However, the

outlet to the RumRiver will requirean addedappurtenancefor water quality purposes.Because

surfaceoverflow of theseareaswill drain to theriver, flooding of the structuresis not a concern. If
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future improvementsaremadeto the existingsystemat thesefacilities, water quality treatmentmust

be provided.

7.1.2 Flood Protection Concerns

Excesswater that the existing stormsewersystemcannothandleflows towardthe basinswithin this

watershed. If the storageandoutflow capacitiesof thebasinsin this watershedarenot sufficient, the

basinswill overflow, which could impact existingstructuresadjacentto thesepondingbasins.

Detailedsurveyinformation is requiredto determinethe capacityof the existingbasins.

7.2 Stormwater System Analysis and Results
The 10-yearand 100-yeareventswereanalyzedfor the RumRiver NortheastWatershed.Table 7-1

summarizestheresultsof the 10-yearand 100-yearanalysesfor eachof the subwatershedsshownon

Figure 7-1.

7.3 Implementation Considerations
Existing andfuture drainageproblemswithin the watershedcanbe resolvedwith a combinationof

increasedstormsewercapacityand storagevolume within the existingbasins. Theseare discussedin

the following paragraphs.

7.3.1 Increased Storm Sewer Capacity Projects

The city needsto increasepipe sizesin partsof this watershedto provide 10-yearlevel of service.

Figure A summarizesthe proposedandexistingsystems. Pipesshownin orangeareexistingpipes

which provide the requiredlevel of service.The blue lines indicateexistingpipeswhich do not meet

the designcriteriabasedon information available. Yellow lines indicateproposedlocationsof future

systems. The preliminarypipe sizesrequiredfor the blueandyellow lines are shownin red. Peak

runoff dischargesalongthe conveyancesystemfor the 10-yearand 100-yearfrequencystorm events

are identifiedby thegreenandredcircles, respectively. Stormsewerupgradeprojectsfor the Rum

River NortheastWatershedare listed in Table 15-1.

7.3.2 Construction of Additional Stormwater Basins

New stormwaterdetentionbasinsarenot necessaryif the existingbasinsprovide the required

amountsof storage.Table7-2 lists the stormwaterstoragevolumesnecessaryfor 100-yearstorage.
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7.3.3 Construction of Water Quality Basins

FigureB showsonenew locationwherea waterquality basinwould greatlyreducethe amountof

suspendedsolidsandphosphorusloadto the Rum River. The existingbasinswill alsoprovide

treatmentto runoffif the requiredvolumeof deadstorageis provided. Table 7-2 lists thenecessary

“deadstorage”to remove90 percentof the suspendedsolidsand60 percentof thetotal phosphorus

load. Wherelandis not availablefor basinconstruction,appurtenanceswithin the stormsewer

system,e.g. grit chambers,waterquality treatmentmanholes,maybe addedto reducethe load.

Theseappurtenanceswill not be as effectiveas a treatmentbasinandthe removalefficiencywill

decrease.
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8.0 Rum River Northwest Watershed

8.1 General Watershed Description
The Rum River NorthwestWatershedis 276 acres. Figure 8-1 showsthe Rum River Northwest

minorwatershedsmodeledfor this plan. The generalland usesin this watershedinclude single

family residential,industrial, andopen/agricultural.

8.1.1 Drainage Patterns

Fromthe industrialpark limits, the runoff from the watershedflows eastto theRum River, which

thenflows southto the MississippiRiver. The majorityof the RumRiverNorthwestWatershed

drains through storm sewersystems.

Oneextensivestormsewernetworkexists in thiswatershed,while theremainderis servicedby

outlets which flow directlyto the Rum River. Modelingwasperformedfor thesetwo minor

watersheds:

McKinley Street(MK)

RumNorthwest(RNW)

The McKinley Streetnetwork includestwo basinswithin its system.

8.1.2 Flood Protection Concerns

There areno known existingproblemsin this watershed. The subwatershedsthat directly outfall into

the river will not haveanyflooding problemsas it appearsthe overflow will drainto the river. For

the remainingwatersheds,any excesswater that the existingstormsewersystemcannothandleflows

towardthebasinswithin this watershed. If the storageandoutflow capacitiesarenot sufficient, the

basins will overflow, which could result in impactsto the existingstructures. Detailedsurvey

informationis requiredto determinethe capacityof the existingbasins.

8.2 Stormwater System Analysis and Results
The 10-yearand 100-yeareventswereanalyzedfor the portionsof the RumRiver Northwest

Watershedthatare servedby the city’s storm sewer system. Table 8-1 summarizesthe resultsof the

10-yearand 100-yearanalysesfor eachof the subwatershedsshownon Figure 8-1.
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8.3 Implementation Considerations
The city’s existingstormsewersystemsare adequatefor this watershed. Thenecessarystorageand

outlet sizeswere determinedto provide adequatedetentionfor the storm sewernetwork to function

andare given in Table 8-2.

8.3.1 Construction of Water Quality Basins

Figure B showsthelocationswhereappurtenancesin the stormseweror waterquality basinswould

reducethe amountof suspendedsolids andphosphorusload to the Mississippi River. Appurtenances

will not be as effectiveasa treatmentbasinandthe removalefficiency will decrease.Table 8-2 lists

the necessary“deadstorage”neededto remove90 percentof the total suspendedsolidsand

60 percentof the totalphosphorusload.
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9.0 Rum River Southeast Watershed

9.1 General Watershed Description
Figure 9-1 showsthe RumRiver Southeastminor watershedand its subwatersheds.Thisregion is

locatedsouthof U.S. Highway 169 and 10 andeastof the Rum River and it is the oldestpart of the

city.

This watershedincludesMoore Middle School, WashingtonElementarySchool,the city of Anoka

offices, andthe downtownarea. Generalland usesin this watershedvary from single-family

residentialto multiple-family residentialandcommercial.

9.1.1 Drainage Patterns

The Rum River Southeastwatershedis servedby the city’s storm sewersystem. The stormwater

systemis complexbecausethereare two trunk systemsthat carrythe majority of the runoff. Rum

River Southeastwatershedis madeup of 12 minor watersheds.Fromnorth to souththe

subwatershedsare:

Polk Street(POLK)

Tyler Street(TY)

HarrisonStreet(HAR)

Main Street(MAIN)

Monroe Street(MON)

JeffersonStreet(JF)

Moore Middle School (MMS)

Adams Street(ADAMS)

WashingtonStreet(WASH)

6th Avenue(6TH)

10thAvenue(10TH)

Brisbin Street(BRIS)

Theseareshownin Figure 9-1.

9.1.2 Flood Protection Concerns

Wherethe stormsewersystemcapacityis not sufficient, surfaceoverflow will occur via the streetsto

the lowest point within the subwatershed.The Rum River SoutheastWatershedhassomeareaswhich

will not overflow to theriver. The proposedandexistingstorageandoutflow capacitiesare
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necessaryto preventbasinoverflow andthe flooding of existingstructures. Detailedsurvey

information is requiredto determinethe capacityof the existingbasins.

9.2 Stormwater System Analysis and Results
The 10-yearand 100-yeareventswereanalyzedfor the Rum River SoutheastWatershed.Table 9-1

presentswatershedinformation andthe results of the 10-yearand 100-yearanalysesfor eachof the

subwatershedsshownon Figure 9-1.

93 Implementation Considerations
As apart of the surfacewatermanagementplanning process,the problemareaswereinvestigatedto

determinepossiblemitigation alternatives. To solve the Rum River SoutheastWatershed’sexisting

andfuturedrainageproblemswhile providing 10-yearlevel of serviceand 100-yearlevel of

protection, will requirea combinationof increasedstormsewercapacityandprovisionof stormwater

detention. Theseare discussedin the following paragraphs.

9.31 Increased Storm Sewer Capacity Projects

Pipecarryingcapacityneedsto be increasedin partsof this watershedto provide 10-yearlevel of

servicefor the city’s stormsewersystem. Figure A summarizesthe proposedandexistingsystems.

Pipesshown in orangeareexistingpipeswhich providethe requiredlevel of service.The blue lines

indicate existingpipeswhich do not meetthedesign criteriabasedon information available. Yellow

lines indicateproposedlocationsof future systems. Thepreliminarypipe sizesrequiredfor the blue

andyellow linesare shownin red. Peakrunoff dischargesalong the conveyancesystemfor the 10-

yearand 100-yearfrequencystormeventsare identified by the greenandredcircles,respectively.

Modifications arenecessarybecausethe all of the watersheddoesnot naturally flow to the Rum

River. The limited capacitycould result in flooding of homesandbusinesses.All of the minor

watershedsrequireupgrades,which are listed in Table 15-1.

9.3.2 Construction of Additional Stormwater Basins

The city proposesto provide the necessarystoragerequiredfor eachof the existingbasinsas listed in

Table 9-2 andas shownin Figure B. Thesebasinswill reducethe amount of increasedstormsewer

capacityrequiredandpreventflooding from the 100-yearstorm.
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9.3.3 Construction of Water Quality Basins

FigureB showsthe new locationswherewaterqualitybasinswould greatlyreducethe amountof

suspendedsolidsandphosphorusload to the Rum River. The existingbasinswill also provide

treatmentto runoff if the requiredvolume of “dead storage”is provided. Table9-2 liststhe

necessary“deadstorage”to remove90 percentof the suspendedsolidsand 60 percentof the total

phosphorusload. If land is not availablefor new basinconstruction,appurtenanceswithin the storm

sewersystem,e.g. grit chambers,water quality treatmentmanholes,maybe addedto reducethe load.

Theseappurtenanceswill not be as effectiveas a treatmentbasinandthe removalefficiencywill

decrease.
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10.0 Rum River Southwest Watershed

10.1 General Watershed Description
Figure 10-1 showsthe Rum River SouthwestWatershedandits subwatersheds.This regionis

locatedsouthof U.S. Highway 169 and 10 andwestof theRumRiver.

This watershedincludesonly a verysmall areaandconsistsof single-family residentialland use.

10.1.1 Drainage Patterns

The RumRiver SouthwestWatershedflows eastdirectly into theRum River eithervia stormseweror

overlandflow.

10.1.2 Flood Protection Concerns

The low point on FranklinAvenuewhere it intersectswith the alleydoesnot haveanymeansof

dischargeaccordingto the information provided. Thiscould be an areaof flooding anda pipe is

necessaryto direct flows away from thehomessurroundingthe low point. This is discussedin the

following sections. The remainderof the watershedoverflowsto theriver.

10.2 Stormwater System Analysis and Results
The 10-yearand 100-yearstorm eventswereanalyzedfor the portionsof the RumRiver Southwest

Watershedthat are servedby thecity’s stormsewersystem. Table 10-1 presentswatershed

information andthe resultsof the 10-yearand 100-yearanalysesfor eachof the subwatershedsshown

on Figure 10-1. There areno existingbasinsin this watershed.

10.3 Implementation Considerations

10.3.1 Increased Storm Sewer Capacity Projects

The carrying capacityof the existingstormsewersystemneedsto be increasedin partsof this

watershedto provide 10-yearlevel of servicefor the city’s storm sewersystem. Figure A summarizes

the proposedandexistingsystems. Pipesshownin orangeareexistingpipeswhich providethe

required level of service.The blue lines indicate existingpipeswhich do not meetthe designcriteria

basedon information available. Yellow lines indicateproposedlocationsof future systems. The

preliminarypipe sizesrequired for the blue andyellow lines areshownin red. Peakrunoff
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dischargesalongthe conveyancesystemfor the 10-yearand100-yearfrequencystormeventsare

identified by the greenandred circles,respectively. The aforementionedintersectionon Franklin

Avenuerequiresa capacityfor the 100-yearflow ratherthan the 10-year, to protectthe existing

structurein the area. The BentonStreetandWebsterStreetstormsewerupgradeprojectslisted in

Table 15-1 are locatedwithin the RumRiver SouthwestWatershed.

10.3.2 Construction of Water Quality Basins

Figure B shows the locationswhereappurtenanceswithin the stormsewer,e.g. grit chambers,water

quality treatmentmanholes,would reducethe amount of suspendedsolidsandphosphorusload to the

MississippiRiver. Theseappurtenanceswill not be as effectiveas a treatmentbasinandtheremoval

efficiency will decrease;however,therunoff volumesin this watershedaresmall,and landis not

availablefor basinconstruction.
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11.0 U.S. Highway 169 and 10 Watershed

11.1 General Watershed Description

Figure 11-1 showsthe U.S.Highway 169 and10 minor watershedsandits subwatersheds.This

region includesthe areastributaryto the storm sewernetworkmaintainedby the statefor

Highway 169 and 10 which extendsthroughthe entirecity from eastto west.

This watershedincludesthe golf courseandcemeteries.Generalland usesin this watershedare

varied, with a combinationof commercial,open/agricultural,singlefamily residential,andmultiple

family residential.

11.1.1 Drainage Patterns

The U.S.Highway 169 and 10 watershedwasanalyzedonly for the portionsof stormsewer

maintainedby the city of Anoka. The state’ssystemfor thehighwaywasnot evaluatedandassumed

adequate.Flowsat the dischargelocationsinto thehighwaysystemaregiven, andthe networks

upstreamof the dischargepointswereanalyzed. U.S. Highway 169 and 10 watershedis madeup of

nine minor watershedsthat areservicedby city storm sewersystemsthat dischargeinto the highway

system. From eastto west the minorwatershedsare:

FairoakAvenue,south
FairoakAvenue,north

ChurchStreet(CH)

Golf Course(GC)

State Avenue(STA)

BranchAvenue(BRC)

Highway 169 (US169)

7th Avenue(7TH)

8th Avenue(8TH)

of Hwy 169 (FOS)

of Hwy 169 (FON)

11.12 Flood Protection Concerns

Thiswatershedalso haslow points that may leadto flooding during the 100-yearstormevent. The

subwatershedswherethis is a concernareFON3 (intersectionof VerndaleandJeromeStreet)and

STA7 (alley sectionsouthof Clayandeastof BranchAvenue). Theseareasdo not havean overland

flow routefor runoff exceedingthe 10-yearstorm event. Pipeswith 100-yearcapacityarenecessary
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to direct flows away from the homessurroundingthe low points. This is discussedin the following

sections.

11.2 Stormwater System Analysis and Results
The 10-yearand 100-yearstormeventswereanalyzedfor theportionsof the U.S. Highway 169 and

10 Watershedthat areservedby the city’s stormsewersystem. Table 11-1 presentswatershed

information andthe resultsof the 10-yearand 100-yearflood analysesfor eachof the subwatersheds

shownon Figure 11-1.

11.3 Implementation Considerations
Thisregionof the city requiresseveralupgradesto the existingsystem.

113.1 Increased Storm Sewer Capacity Projects

Pipecapacityneedsto be increasedin partsof this watershedto provide 10-yearlevel of servicefor

the city’s stormsewersystem. Figure A summarizesthe proposedandexistingsystems.Pipesshown

in orangeareexistingpipeswhich provide the requiredlevel of service.The blue lines indicate

existingpipeswhich do not meetthe designcriteria basedon informationavailable. Yellow lines

indicateproposedlocationsof future systems. The preliminarypipe sizesrequired for the blue and

yellow lines are shownin red. Peakrunoff dischargesalongthe conveyancesystemfor the 10-year

and 100-yearfrequencystormeventsare identifiedby thegreenandredcircles,respectively. The

low pointsrequirepipes ableto carrythe 100-yearflow ratherthan the 10-year,asthereis no other

relief for this area. The FairoakAvenue,ChurchStreet,BranchAvenue,andStateAvenuestorm

sewerupgradeprojectslisted in Table 15-1 areall locatedwithin the U.S.Highway 169 and 10

Watershed.

11.3.2 Construction of Additional Stormwater Basins

The existingbasinsin this watershedwill be sufficient if the necessarystorageandoutlet sizesare

providedas given in Table 11-2. Furtherinvestigationof thesebasinsis necessaryto determinetheir

actualstoragecapacity.
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1t3.3 Construction of Water Quality Basins

The existing basinswill providetreatmentto runoff if the requiredvolume of deadstorageis

provided. Table 11-2 lists the necessary“deadstorage”neededto remove90 percentof the

suspendedsolidsand60 percentof thetotalphosphorusload beforeenteringthehighway storm

sewernetwork. New basin locationsareshownon Figure B wherethe runoff receivesno treatment

prior to enteringthe highwaysystem. If land is not availablefor basinconstruction,appurtenances

within the stormsewersystem,e.g. grit chambers,water quality treatmentmanholes,may be addedto

reducethe load; however,theappurtenancesprovidea lower removalefficiency.
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12.0 Coon Rapids Tributary Watershed

12.1 General Watershed Description

Figure 12-1 showsthe CoonRapidsTributaryminor watershedsandsubwatersheds.This watershed

is comprised of the sectionsof Anoka which drain into the stormsewernetworkof the city of Coon

Rapids.

Generalland usein this watershedis single-family residential.

12.1.1 Drainage Patterns

Thereareportionsof Anoka which ultimately flow into CoonRapids,but havestormsewerin the

city of Anoka extendingto the city border. Theseregionscontinue into theneighboringcity and

enterits network. Theseregionswere evaluatedonly for the sectionswithin Anoka city limits.

Downstreamof the city limits, the adequacyof the systemis unknown. Fromnorth to souththe

subwatershedsare:

41stStreet(41ST)

BunkerLakeRoad(BL)

CoonRapids(CR)

12.1.2 Flood Protection Concerns

This watershedconsistsof areasthateither flow into a borderingbasinor into the CoonRapidsstorm

sewer system. Capacity of the basin locatedwithin CoonRapidsmustbe evaluatedfor adequacyto

determineif flooding is a valid concernfor the structureswithin the area.

12.2 Stormwater System Analysis and Results

The 10-yearand 100-yearflood eventswereanalyzedfor the portionsof the CoonRapidsTributary

Watershedthat areservedby the city’s stormsewersystem. Table 12-1 presentswatershed

information andtheresultsof the 10-yearand 100-yearflood analysesfor eachof the subwatersheds

shownon Figure 12-1.
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12.3 Implementation Considerations

Thisregion of the city provides sufficient storm sewer capacity to meet the 10-yearlevel of service

upstream of the CoonRapidssystem.
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____ ___ 13.0_Technical Methods and_Assumptions

13.1 Mapping and Data
The geographicinformation system(GIS) softwareArcView (version3.1) wasusedto organize,store

andpresentinformation. Applicationsincludedorganizingthe modelingdataandstoringmaps

(aerial photos) usedin figures. Metropolitan Council aerialphotographsreflect the area’s conditions

in 1997. The city providedthe land use,road, wetland, andstorm sewerdata.

13.2 Watershed Modeling

13.2.1 Hydrologic Modeling

13.2.1.1 Hydrologic Model

The BanWatershedModel waschosenas the hydrologic computermodelfor this study. Thismodel

is a practical urban runoff model, andit is basedon methodsusedfor the Ban HydrographMethod

developedin the late-1950s. The model works with eachpartof the rainfall-runoff processto

estimatestormwaterdischargesandvolumes. It requirestheinput of rainfall andwatershed

information.

13.2.1.2 Rainfall Information

Both the 10-yearand 100-yearfrequencystormswere evaluatedfor tendifferent durationsto

determinethecritical stormeventfor eachfrequency. For both frequencies,the 1-hour and1/2-hour

stormswere themostcritical. The following datausedfor the studyareawere takenfrom NOAA

TechnicalMemorandumNWS Hydro-35, andNationalWeatherServiceTechnicalPaper40 (TP 40).

Storm Frequency 1/2-Hour Duration 1-Hour Duration

10-yearRainfall 1.65” 2.1”

100-yearRainfall 2.4” 3.1”

The hyetographsfor shortdurationstormsweredevelopedfrom datain a paperentitled,“Relation of

Hourly Mean Rainfall to Actual Intensities”,publishedin Civil Engineeringin May, 1940. The

hyetographis shapedsimilar to thestormpatternshownby C.J.Keifer andH.H. Chu in a paper

entitled,“Synthetic StormPatternfor DrainageDesign”,publishedin theProceedingsof the

AmericanSocietyof Civil Engineers,August, 1957. The hyetographis alsoverysimilar to the
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secondquartelhyetographdiscussedin apaperby F.A. Huff entitled,“Time Distribution of Rainfall

in Heavy Storms”, publishedin WaterResourcesResearch,FourthQuarter,1967.

13.2.1.3 Watershed Runoff Characteristics

The amount of runoff from awatersheddependson numerousfactors, includingthe total watershed

area,perviousand imperviousareain the watershed,the flow length throughthe watershed,the

averagevelocity of flow, the slopeof the land within the watershed,andlossesthroughdepression

storage, infiltration, andinterception. Theseparametersaredescribedbelow.

WatershedTotal Area: Banperformedthe initial watersheddelineationusingUSGSquadrangle

topographicmaps(7.5-minuteseries). After this initial delineation,divideswerefield verifiedand

modified asneededto accuratelymodel the watersheds.A total of 306 separatewatershedswere

delineatedandmodeledfor the study. The watershedsin the downtown anddevelopedareasare

smallerto allow for more detailedevaluation.

PerviousandImperviousAreas: The 100-yearand10-yearhydrologic/hydraulicanalysesassumed

ultimate development conditions in the watershedto betterestimatelong-termpost-development

drainage systemneeds. Projectedfuture land use wasestimatedfrom the city of Anoka’s landuse

maps. Five land usetypeswereidentified for the analyses: (1) agricultural/openspace,(2) single-

family residential,(3) multiple-family residential,(4) commercial,and (5) industrial. Landuseswere

translatedinto percentimpervious areasaccordingto the valuesin Table 13-1.

Flow Length: Thisparameterrepresentsthelongestpath rainfall must follow beforereachingthe

collectionpoint of eachsubwatershed.

AverageFlow Velocity: This is therateat which rainfall passesthroughthe subwatershed.For

overlandflow this wastakento be 0.9feet/second.

Terrain Slope: The generalslopeof the landin the city of Anoka wasmodeledas a rolling tenain

for perviousareas,which usesa slope-lengthfactorof 0.003.

DepressionStorage:The amountof depressionstoragerepresentstherainfall thatneverreachesa

primary stormwatercollection system,but gets interceptedby depressionsalongthe way. Without

accuratefield measurements,the amountof depressionstorageis difficult to determine. For the
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purposesof this modelingeffort, 0.10 inch wasusedfor impervioussurfaces,and0.2 inch for

pervioussurfaces.

Infiltration: Vegetativecoverin urbanizingareasgenerallyincludesgrassyopenareas,residential

lots, commercial-industrialareas,andwoodedareas.As thelandbecomesurbanized,woodedareas

tendto decreaseandthe largestsoil coverbecomesgrassedareaswith trees.Thepredominantsoil

type for the watersheds in this study,accordingto Anoka CountySoils Survey,wereType B.

Consequently,the initial andfinal ratesof infiltration usedin the model were2.5 in/hr and 1.0 in/hr,

respectively.

Interception:This is definedas the amountof rainfall capturedby leaves,bladesof grass,andother

objectsandreturnedto the atmosphereby evaporation.It is dependenton the typeof vegetative

cover; however, the significanceof interceptionis generallyconsideredto be minimal in urbanstorm

drainagedesign. Thevaluesusedfor imperviousandperviousinterceptionare0.05 and0.15 inches,

respectively.

Table 13-1 Percent Impervious Areas for Land Uses in the Study Area

fl~andUs~~~

~

AssumedPercent
p~iousAre~

-_ 20

Commercial

45

75-90

Industrial 65

13.3.1 Water Quality Modeling

13.3.1.1 Water Quality Model

The computermodel P8 (Programfor PredictingPollutingParticlePassagethroughPits, Puddlesand

Ponds,IEP, Inc., 1990)wasusedto estimateboththe water,suspendedsolids, andphosphorusloads

introducedfrom thetributary areaof eachbasinor outlet into the rivers. P8 is a useful diagnostic

tool for evaluatinganddesigningwatershedimprovementsandbest managementpractices(BMPs).
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13.3.1.2 Rainfall and Temperature Information

Themodel requireshourly precipitation andtemperaturedata;long-termdatacanbe usedsothat

watershedsandBMPs canbe evaluatedfor varying hydrologic conditions. Hourly precipitationdata

wasobtainedfrom the Minneapolis-St.PaulInternationalAirport for October 1994 through

September1995 (1995 wateryear, which representsaverageyearlyprecipitation). Averagedaily

temperaturedatawas obtainedfrom the NWS siteat the Minneapolis-St.Paul InternationalAirport.

13.3.1.3 Basin Information

Stage-Area-Dischargeinformation is requiredfor eachbasin in themodel. The city wasonly ableto

provideinformationon oneof the basinssoassumptionsweremadefor the otherexistingbasins.

The surfaceareaof eachbasinwasdeterminedfrom the aerialphoto,and four feet of deadstorage

wasassumed. Live storagewastakenasrecommendedfrom the hydraulicanalysisof the storm

sewersystemcapacity. All the basinswere modeledwith the recommendedoutlet sizesfrom the

hydraulicanalysis.

13.3.1.4 Watershed Parameters

Severalfactors,including the total watershedarea,theperviousCurveNumber, landuse,anddirect

andindirect impervious fractions are neededfor eachwatershed. This datais usedto determinetwo

important numbersusedin the model: direct impervious fraction, andthe weightedCurve Number.

The amount of runoff generatedfrom a watershedis determinedin the model usingall of these

parameters.A descriptionof eachfollows.

Tributary WatershedData: The areaof thewatershedtributary to eachbasindeterminedby the

additionof all the subwatershedsdraining to the specifiedbasinor outletto the river.

PerviousCurveNumber: The Anoka CountySoils Surveywasconsultedto determinethe soil

typeswithin eachtributary watershedandaperviouscurve numberwasselectedfor eachwatershed.

The majority of Anoka hassoil Type B, soa CurveNumberfor the pervioussectionof 61 wasused.

Land use: This datais the sameasthat usedfor the hydrologic modeling,andwasprovidedby the

city of Anoka.

Direct and Indirect ImperviousPercentages:The direct or connectedimperviouspercentage

includesdriveways andparkingareasthat are directly connectedto the stormsewersystem. The
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indirectimperviouspercentageis thatareawhich is not directly connectedto anystormsewersystem

andmust first travel over apervious surface. Table 13-2 showsthe Ban standardnumbersusedfor

thesevalues.

OverallWatershedDirect ImperviousFraction: Thisvaluerepresentsthe total fraction of

imperviousareathat is directly connectedto the stormsewersystemfor theentire watershed.

WeightedPerviousCurve Number:This weightedSCSCurveNumberis basedon the pervious

andimperviousareasandcurve numbers.

Table 13-2 Direct, Indirect and Total Impervious Fractions Based on Land Use

p~fl~Use

~

~Fa~2i~

~

Commercial______________

Direct
j~p~io~

Indirect
~

Total
pfl~s

3% 2%

5%

5%

20%

45%

l 5%

- 35%

80%

10%

5% 85%

Industrial 60% 5% 65%

Recommendedstormsewerimprovementsareshownon Figure A.
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____ __ 14.0 System_Maintenance

14.1 Maintenance of Stormwater Facilities
The city of Anoka stormwatersystemincludesnot onlypipes andconstructedbasins,but alsolakes,

wetlands,ditches,swales,andotherdrainageways.In additionto moretypicalmaintenance

measures,maintenanceof thestormwatersystemmayalsomeanmaintainingor restoringthe

ecologicalcharacteristicsof thenaturalportionsof the stormwatersystem. The city of Anoka

recognizesthatmaintenanceof the all of the city’s stormwaterfacilities is an importantpart of

stormwatermanagement.Propermaintenancewill ensurethat the stormwatersystemprovidesthe

necessaryflood control andwaterquality treatment.

14.1.1 Private Stormwater Facilities

Ownersof privatestormwaterfacilities areresponsiblefor maintainingthe facilities in proper

condition,consistentwith theoriginal performancedesignstandards.Responsibilitiesinclude

removalandproperdisposalof all settledmaterialsfrom basins,sumps,grit chambers,andother

devices,including settledsolidsat a maximumof every5 years. One(1)- to 5-yearwaiversfrom this

requirementmaybe grantedby the city engineerwhenthe ownerpresentsevidencethatthe facility

hasadditionalcapacityto removesettledsolids in accordancewith the original designcapacity.

Ownersof private stormwaterfacilities must provide the city with a maintenanceplanthatdefines

who will conductthe maintenance,thetypeof maintenanceandthemaintenanceintervals.

14.1.2 Publicly Owned Stormwater Facilities

The city of Anoka is responsiblefor performingthe maintenanceof the stormwaterfacilities under

city ownership. The MinnesotaDepartmentof Transportationis responsiblefor maintainingroad

ditchesandculvertsalong U.S. Highway 169/10. Anoka County is responsiblefor maintainingroad

ditchesandculvertsalongC.S.A.H. 1, C.S.A.H. 18, C.S.A.H.21, C.R. 45, C.R. 46, C.R. 53, and

C.S.A.H. 66. The city will alsonotify the ownersof otherpublicly ownedstormwaterfacilities if

scheduledmaintenanceis neededaccordingto periodicsite inspectionsor maintenanceplanson file.

The city will developaninventoryandmaintaina databasefor all privateandpublic stormwater

facilities within the city of Anoka to assistin determiningmaintenancerequirements.The city is

responsiblefor notifying ownersof public andprivate stormwaterfacilities of the needto conduct

maintenanceat least everyfive years.
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In addition to constructingthe drainageandwaterquality improvementscalledfor in this Plan,the

city will regularlyinspectandmaintainkeycomponentsof the system. Key componentsinclude

storm sewerandculvert inlets, overflow drainageswales,stormwaterpondingandwater quality

treatmentbasins,andriprap-protectedbanks,storm sewerandculvert outlets.

14.1.3 Maintenance of Storm Sewer and Culvert Inlets

For safetyreasonsandto preventpipeplugging,trashracksare typically installedon stormsewerand

culvert inlets. Thesetrashrackspreventpeople from entering the pipesandkeeplarge debrisfrom

becoming lodgedin the pipes. If not inspectedandmaintained, the trashracks will becomeplugged

with debrissuchasbranches,leaves,cornstalks,andothermaterialscarriedby storm flows. Evenif

partially plugged, additionalfloodingcan occur. The city recognizesthe importanceof periodic

removal of collecteddebrisfrom systemtrashracksandinlets.

14.1.4 Maintenance of Ponding Facilities

Stormwaterpondingandwater quality treatmentfacilities performa desirablefunctionby settling

sedimentout of the stormwater. However, if accumulatedsedimentsarenot periodicallyremoved,

suchbasinscan experiencea significant loss in necessarystormwaterdetentioncapacityandsediment

storagevolume. Also, if left unattended,thesefacilities can becomeovergrownwith unwanted

vegetationthat could reducetheir effectivenessandhinderaccessfor periodicmaintenance.

Therefore,the city of Anoka will periodically inspectstormwaterstoragebasinsandwaterquality

treatmentfacilities to look for excessivesedimentbuild-up, collecteddebrisandunwanted

vegetation. If problemsarenoted,maintenanceis thenwarranted. For sedimentationbasins,it is

estimatedthatapproximatelyevery25 yearsthe basinswill needto be dredgedto provide the

originally-designedsedimentstoragevolume. For planningpurposes,it is oftenassumedthatan

inspectionof the basincapacitiesshouldoccurevery5 years.

Overflow swalescanturn into steeperodingchannelsif an ongoingerosionproblemis not stabilized

andthe arearestored. Typical stabilizationmaterialscould includepermanent(nonphoto-degrading)

geotextileerosioncontrol materialor riprap accompaniedby a properlydesignedfilter material.

In general,vegetationin existingpondingfacilities shouldbe allowedto grow naturallyon the side

slopesof thebasinandshouldnot be mowed. This practicewill allow ponding facilities to act like

naturalwetlandareasby providingnearbyuplandwildlife habitat.
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Thisplan identifiessitesfor future ponding facilitiesthatmaybe existingwetlandareas. Alteration

of theseareasby gradingor filling operationswill mostlikely requireinvolvementof Anoka SWCD,

the agencyresponsible(local governmentunit, or LGU) for administeringthe 1991 Wetland

ConservationAct (WCA) in the city of Anoka andsurroundingareas. In somecases,upland areas

surroundingexistingwetlandscanbe excavatedto provide additionalhabitat, flood storage,water

quality treatment,andmorewetlandareasif desired. However, if a wetlandalterationfalls underthe

jurisdiction of the WCA andthe Army Corpsof Engineers,alterationof wetlandtypes (for example,

from vegetatedto openwater)may requirecreatingadditionalwetlandareawith the samewetland

typesto compensatefor the wetlandtypeslost during the alteration. Therefore,sedimentcollection

areasin constructedbasinsshouldbe excavatedregularly,so thatwetlandvegetationdoesnot grow

in thoseareasandbecomeconsidereda wetlandtypethatwould needto be replacedelsewhere.If

possible,the LGU andArmy Corpsof Engineers(COE) shouldsign off on constructedbasins,

indicating that evenif wetlandvegetationandotherwetlandcharacteristicsbecomedominant,the

constructedbasindoesnot fall within thejurisdiction of the LGU or COE.

14.1.5 Riprap Recommendations

Riprap areasalongbanks,in overflow swales,or aroundstormseweror culvert outlets,frequently

needmaintenancedueto poorriprap design,vandalism,naturaldegradation,or a combination

thereof Riprap is placedin thoselocationsto preventdamagethat would resultfrom highly erosive

flow velocities. If not periodicallymaintained,significanterosionwill occurresultingin pipe

damage,downstreamsedimentproblems,andpotential safetyissues. The city will annuallyinspect

riprap areasandperformthe necessarymaintenance.

14.1.6 Street Sweeping

Themaintenanceguide (Table 14-1) calls for the city to sweepstreetsandparking lots twice a year—

onceafter snowmeltandagainafter leaffall. The city will placeahigherpriority on sweepingstreets

directly tributary to sensitiveresources.
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Table 14-1 Maintenance Guide—City of Anoka
Practice Frequency Comments

Wetlandand StormwaterBasin
Inspections

Onceevery5 years Brief, on-siteinspectionandsurveyto recordsediment
buildup, skimmerandinlet/outlet structureconditions,
erosionat inlet, outlet, andon slopes,debris,
vegetationandvisual waterquality.

Ditch Inspections As needed Brief, on-siteinspectionto recordsedimcntbuildup,
channelandsideslopeerosion,debris,andvegetation.

StreetandParkingLot
Sweeping

Twice ayear
(Downtown weekly)

Sweepstreetsoncefollowing snowmeltandagainafter
leaf fall. Sweepareasdirectly tributary to sensitive
waterresourcesfirst. Sweepmore frcquentlyif need
arises.

Storm SewerInlet/CatchBasin
RepairandCleaning

As needed,following
majorstormevents

Repairdeterioratedcatchbasins;cleanstorm sewer
inlets andcatchbasinsto preventencroachmentof
sedimentanddebrisaboveflow line of pipe.

StormSewerDischargePoint
Inspections

Oncea year,and
following majorstorm

events

Inspectdirectdischargepoints into stormwaterbasins
andwetlandsto determineif dischargepoint is freeof
sedimentandto observethecondition of anyupstream
treatmentfacility (if applicable).

SedimentRemoval As needed Basedon resultsof stormwaterbasin,wetlandand
ditch inspections/surveys,removesedimentfrom areas
whereit impedesstormwaterflow, andfrom areasnot
designatedfor sedimentremoval

Outlet StructureandSkimmer
Maintenance

As needed Determinemaintenanceneedsbasedon resultsof
stormwaterbasin,wetlandandditch inspections.

DebrisandLitter Control Variable Collect debrisandlitter aspart of regular inspection
program;control litter throughpublic education
efforts.

Alternative RoadDeicing
.

Chemicals

Encouragetheir use Encourageuseof alternativeandexperimentaldeicing
chemicalsthathaveless impact on waterquality.

Televising,Jetting,andRepair
of StormSewersandCulverts

As needed Televising,jetting, andrepairof stormsewersand
culvertsperformedbasedon resultsof annual
inspectionsof pipeswith a known history of
sedimentationproblems.

Recommendedbasinwater quantityandquality are shownon Figure B.
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-~ 15.0 Implementation_Program

15.1 Implementation Program Components
Table 15-1 is a comprehensivelist of the projectsandprogramsthat comprisethe city of Anoka’s

implementationprogram. Thisplan identified existingandpotential problems(Section4 through

Section 12), developinggoalsandpolicies (Section3), andassessingthe needfor projects.

Table 15-1 summarizesthe implementationprogramandprojectspresentedfor eachstudyareawithin

thecity. Thecity will incorporatetheseprogramelementsinto its existing/proposedCapital

ImprovementsProgram(CIP).

15.2 Financial Considerations
The city of Anokaintendsto fully evaluatethe feasibility of financingits implementationprogramby

developingand implementinga StormwaterUtility. Sucha utility would fund maintenance,repairs,

capitalprojects,studies,etc. pertainingto the city’s stormwatersystem. Examplesincludestorm

sewerinstallationfor new developments,stormsewerupgrades,constructionof regionalponding

basins,andbasinretrofit projects. The city mayalso developand implementa stormsewer

connectionchargefor new developments;the moniescollectedwould be depositedinto the

stormwaterutility fund. Oneof the usesof the stormwaterutility would be to fund necessarytrunk

systemimprovementsto accommodatedevelopment. The connectionchargescould thenbe usedto

refundthe stormwaterutility.

If implemented,theproposedcity stormwaterutility rateswould vary accordingto landuse(i.e.

single-familyresidential,multiple-family residential,commercial,industrial, andopen/agricultural).

Higherrateswould be appliedto land useswith higher amountsof impervious surface. The city

wouldreviewthe stormwaterutility ratesannuallyandadjustratesasneeded.

The city mayalsousegeneraltaxesin conjunctionwith, or in placeof stormwaterutility funds for

the publiceducationand information programsandotheradministrativeprograms. The city will

exploreall available,appropriateandcost-effectivefunding options to financeplanimplementation.

Examplesincludegrantand loanprograms,such asMinnesotaBoardof Water andSoil Resources

ChallengeGrants,MinnesotaDepartmentof NaturalResourcesgrants,North AmericanWetlands

ConservationAct grants,andMcKnight Foundationgrants.
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15.3 Plan Revisions/Amendments
The Anoka city council adoptedthis planin Octoberof 2000. The AnokaWatershedManagement

Planis basedon informationthatwascurrentat the time of planpreparationandis thereforesubject

to change. Changesin land use,zoning,watersheds,anddrainagepatterns,andrevisionsto

governmentalregulations/rulescould affect all or part of this plan. As a result,the city mayneedto

revisetheplanto keepit current. The city expectsthatmostrevisionsto theplanwill be minor (i.e.

changesto the implementationprogram),andnot requirea majorrevisionto the plan. The city of

Anoka mayrevisethe planatanytime in responseto city-identified needs.
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Table 15-1. Proposed Implementation Program—City of Anoka

LocationID # PlannedActivity Comments

I Adopt, implementandenforcestormwater
managementregulationsasprovision of zoning
ordinance

City-wide

2 Implementstormwatersystemmaintenance
program

City-wide SeeTable I 4-1. Includesall
maintenancetasksexceptsediment
removal.

3

4 Developand implementeducationand
informationprogramfor generalpublic and
tar

City-wide SeeSection3.5 for more
information.

5 Improvementsto existing basin asnecessary. 9TH-S

MississippiRiver East

Construct1.6 acre-footextendeddetentionbasin KGS-l

MississippiRiverEast

Construct2.60 acre-footextendeddetentionbasin 5TH-l

MississippiRiver East
Watershed_-~_

Stormsewerupgrade Ninth Avenue

MississippiRiverEast
Watershed

Storm sewerupgrade King’s Lane

MississippiRiver East
Watershed

Need2.0 acre-feetdeadstorage,
4.8 acre-feetlive storage

Projectsto be completed,in whole
or in part,asopportunitiesarise,
in conjunctionwith other
infrastructureprojects.

~~~~~~~~to be completed,in whole
or in part, as opportunitiesarise,
in conjunctionwith other

~

Projectsto becompleted,in whole
or in part, asopportunitiesarise,
in conjunctionwith other

jftastrg~tur~oects~~

Projectsto be completed,in whole
or in part, asopportunitiesarise,
in conjunctionwith other

~

Projectsto becompleted,in whole
or in part, asopportunitiesarise,
in conjunctionwith other

~

Projectsto be completed,in whole
or in part, asopportunitiesarise,
in conjunctionwith other

~

6

7

8

9

10 Storm sewerupgrade OakwoodDrive

MississippiRiver East
Watershed

11 Storm sewerupgrade Fifth Avenue

MississippiRiverEast
Watershed

12 Storm sewerupgrade OakwoodLane

MississippiRiverEast
Watershed

13 Add appurtenancesto river outlet pipes where
necessary.
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Table 15-1 Proposed Implementation Program—City of Anoka Continued

14

MississippiRiver
West Watershed

15 Construct5.0 acre-footextendeddetentionbasin LEV-1

MississippiRiver
WestWatershed

16

17

Construct2.0 acre-footextendeddetentionbasin

Construct 1.5 acre-footextendeddetentionbasin

Stormsewerupgrade

WEST-I

MississippiRiver
WestW~tcr~Jied

PTR-l

MississippiRiver
WestWatershed —

FerryStreet

MississippiRiver
WestWatershed

Projectsto be completed,in whole
or in part,as opportunitiesarise,
in conjunctionwith other
~

Projectsto be completed,in whole
or in part, as opportunitiesarise,
in conjunctionwith other

~

Projectsto be completed,in whole
or in part,as opportunitiesarise,
in conjunctionwith other

~

Projectsto be completed,in whole
or in part,as opportunitiesarise,
in conjunctionwith other
J~astruct~pfgjects~~

Projectsto be completed,in whole
or in part, as opportunitiesarise,
in conjunctionwith other

J~ftastruct~~erpects

Projectsto be completed,in whole
or in part,as opportunitiesarise,
in conjunctionwith other

~

1 8

19 Stormsewerupgrade Franklin Lane

MississippiRiver
WestWatershed

20 Storm sewerupgrade LeveeAvenue

MississippiRiver
WestWatershed

21 Storm sewerupgrade West Lane

MississippiRiver
West Watershed

22 Stormsewerupgrade PorterAvenue

MississippiRiver
West Watershed

23 Add appurtenancesto river outlet pipes where
necessary.

P PlannedActivity

Improvementsto existing basinas necessary. LEV-9 Need1.0 acre-feetdeadstorage,
15.4 acre-feetlive storage
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Table 15-1 Proposed Implementation Program—City of Anoka Continued

ID # PlannedActivit Location Comments

~~ MW46~�~1~
24 Improvementsto existing basinasnecessary. AEP-3 Need7.0 acre-feetdeadstorage,

1 8.2 acre-feetlive storage

Need3.0 acre-feetdeadstorage,
3.1 acre-feetlive storage

26 Improvementsto existingbasinasnecessary. AEP-22
.

Anoka Enterprise
Watershed

Need6.5 acre-feetdeadstorage,
17.0 acre-feetlive storage

27 Improvementsto existingbasinasnecessary. AEP-27
.

Anoka Enterprise
Watershed

Need2.4 acre-feetdeadstorage,
5.2 acre-feetlive storage

28 Add appurtenancesto river outlet pipes where
necessary.

!

Projectsto be completed,in whole
or in part,as opportunitiesarise,
in conjunctionwith other
i,

Improvementsto existingbasinasnecessary.

Improvementsto existingbasinas necessary.

Improvementsto existingbasinas necessary.

SA-l

Rum RiverNortheast
W~ershed

Need12.0 acre-feetdeadstorage,
43.9 acre-feetlive storage

Need4.8 acre-feetdeadstorage,
33.0 acre-feetlive storage

Need3.0 acre-feetdeadstorage,
23.8 acre-feetlive storage

Need 1.8 acre-feetdeadstorage,
3 1 .7 acre-feetlive storage

I

Projectsto be completed,in whole
or in part,as opportunitiesarise,
in conjunctionwith other

~

Projectsto be completed,in whole
or in part,as opportunitiesarise,
in conjunctionwith other

~

Projectsto be completed,in whole
or in part,as opportunitiesarise,
in conjunctionwith other

jaastrict~prpjects~

30 38TH_I

RumRiverNortheast
Watershed

31 BRY-9

Rum River Northeast
Watershed

32 Improvementsto existingbasinas necessary. BRY-l

Rum River Northeast
Watershed -
GRT-l

Rum River Northeast

Bryant Circle

Rum RiverNortheast
Watershed

33 Construct4.0 acre-footextendeddetentionbasin

Stormsewerupgrade34

35 Stormsewerupgrade Grant Circle

Rum RiverNortheast
Watershed

36 Stormsewerupgrade Ninth Lane

Rum RiverNortheast
Watershed

25 Improvementsto existingbasinasnecessary.

AnokaEnterprise
Watershed

AEP-l7

AnokaEnterprise
Watershed
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Table 15-1 Proposed Implementation Program—City of Anoka Continued

ID # PlannedActivity Location Comments

37 Stormsewerupgrade GrantStreet

Rum RiverNortheast
Watershed

Projectsto be completed,in whole
or in part, asopportunitiesarise,
in conjunctionwith other

~

Projectsto becompleted,in whole
or in part, asopportunitiesarise,
in conjunctionwith other

~

Projectsto becompleted,in whole
or in part, asopportunitiesarise,
in conjunctionwith other
infrastructu~p~pjects.

Projectsto becompleted,in whole
or in part, asopportunitiesarise,
in conjunctionwith other

J~astrpstur~2fpj5sts~

Projectsto be completed,in whole
or in part, asopportunitiesarise,
in conjunctionwith other
infrastructurepr”

38 Storm sewerupgrade Garfield Street

RumRiverNortheast
Watershed

39

40

Storm sewerupgrade

Stormsewerupgrade

Add appurtenancesto river outlet pipes where
necessary.

SeventhAvenue

Rum RiverNortheast
Watershed

4l~~Avenue

Rum River Northeast
Watershed

41

Improvementsto existingbasinas necessary. MK-5 Need3.0 acre-feetdeadstorage,

Improvementsto existingbasinas necessary.

Stormsewerupgrade

Rum RiverNorthwest
Wa~rshed_

MK-12

RumRiver Northwest
Watershed

14.0acre-feetlive storage

Need1.0 acre-feetdeadstorage,
3.0 acre-feetlive storage

Projectsto becompleted,in whole
or in part, asopportunitiesarise,
.in conjunctionwith other

43

44 St. FrancesBI.

Rum RiverNorthwest
Watershed

45 Add appurtenancesto
necessary.

river outlet pipes where Projectsto be completed,in whole
or in part, asopportunitiesarise,
in conjunctionwith other

47

infrastructure roects.
A Yf~.tA~ /4; ~~/A A A

Rum we~’tiut/sea atersA~’~ ~4//j/ ‘ A/A 4/AIV /‘

46 Improvementsto existingbasinas necessary. 6TH_l Need2.0 acre-feetdeadstorage,
8.4 acre-feetlive storage

Improvementsto existing basinas necessary.

RumRiverSoutheast

Watershed

BRS-2

RumRiver Southeast
Watershed

Need1.2 acre-feetdeadstorage,
4.0 acre-feetlive storage

48 Improvementsto existingbasinas necessary. IOTH_l
.

RumRiver Southeast
Watershed

Need4.0 acre-feetdeadstorage,
10.5 acre-feetlive storage
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Table 15-1 Proposed Implementation Program—City of Anoka Continued

ID# Location Comments_____

49

50

Construct8.3 acre-footextendeddetentionbasin

Construct4.9 acre-footextendeddetentionbasin

Construct2.0 acre-footextendeddetentionbasin

Construct0.25 acre-footextendeddetentionbasin

Construct 1 .8 acre-footextendeddetentionbasin

Stormsewerupgrade

MAIN-l

RumRiverSoutheast
Watershed

iF-I

RumRiverSoutheast

BAR-i

RumRiverSoutheast
Watershed

51

52 TY-l

RumRiverSoutheast
Watershed

53 POLK-i

RumRiverSoutheast
Watershed_

Projectsto be completed,in whole
or in part, as opportunitiesarise,
in conjunctionwith other
infrastructure_p~qjçct~

54 TenthAvenue

RumRiver Southeast
Watershed

Brisbin Street

RumRiver Southeast
Watershed

55 Storm sewerupgrade Projectsto be completed,in whole
or in part, as opportunitiesarise,
in conjunctionwith other

jfl~tastruct~aEoeets~

Projectsto be completed,in whole
or in part, as opportunitiesarise,
in conjunctionwith other

j~astrufS~r~proect!~

Projectsto be completed,in whole
or in part, as opportunitiesarise,
in conjunctionwith other

J~astruc~r~jects~

Projectsto be completed,in whole
or in part, as opportunitiesarise,
in conjunctionwith other

flfEas!iEc~!!~pf~eets

Projectsto be completed,in whole
or in part, asopportunitiesarise,
in conjunctionwith other

j~Lastr~si~r~fleets

Projectsto be completed,in whole
or in part, asopportunitiesarise,
in conjunctionwith other

~

Projectsto becompleted,in whole
or in part, as opportunitiesarise,
in conjunctionwith other

Jafrasi~Et~jgEts

56 Storm sewerupgrade SeventhAvenueRum

RiverSoutheast
Watershed

57 Storm sewerupgrade
-

Storm sewerupgrade

JeffersonAvenue

RumRiverSoutheast
Watershed

Fifth Avenue

RumRiver Southeast
Watershed

58

59 Stormsewerupgrade WashingtonStreet

RumRiver Southeast
Watershed

60 Storm sewerupgrade AdamsStreet

RumRiver Southeast
Watershed

61 Storm sewerupgrade HarrisonStreet Rum
River Southeast
Watershed
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Table 15-1 Proposed Implementation Program—City of Anoka Continued

ID # PlannedActivity Location _______ Comments

62 Stormsewerupgrade TaylorStreet

RumRiver Southeast
Watershed

Projectsto becompleted,in whole
or in part, asopportunitiesarise,
.

in conjunctionwith other
infrastrueturej~g~_~____________

Projectsto becompleted,in whole
or in part, asopportunitiesarise,
.in conjunctionwith other

Jj~Eas!fuei~rer2jee!a

Projectsto becompleted,in whole
or in part,asopportunitiesarise,
.
in conjunctionwith other
Jgf~astrpp~pj~

63 Storm sewerupgrade Polk Street

RumRiverSoutheast
Watershed

64 Stormsewerupgrade 5ti~Avenue

RumRiver Southeast
Watershed

65 Add appurtenancesto river outlet pipes where
necessary.

Projectsto be completed,in whole
or in part, asopportunitiesarise,
in conjunctionwith other
inf ~ projects

Stormsewerupgrade

Stormsewerupgrade

Add appurtenancesto river outlet pipes where
necessary.

— -_

Benton Street
.

RumRiverSouthwest
Watershed

WebsterStreet
.RumRiverSouthwest

Projectsto becompleted,in whole
or in part,asopportunitiesarise
. .in conjunctionwith other

jpft~str~tur~proegs~

Projectsto becompleted,in whole
or in part,asopportunitiesarise,
. .
in conjunctionwith other
jt1getgp~pj5~t~~

Projectsto becompleted,in whole
or in part,as opportunitiesarise,
in conjunctionwith other
infrastructureprojects.

67

68

US 169 & 70 Watersliel

69 Improvementsto existing basinas necessary. GC-l

US 169 & 10
Watershed

Need6.0 acre-feetdeadstorage,
24.0 acre-feetlive storage

70 Improvementsto existingbasinas necessary. CH-2

US 169 & 10
Watershed

Need0.6 acre-feetdeadstorage,
5.4 acre-feetlive storage

71 Improvementsto existingbasinasnecessary. FOS-3

US 169 & 10
Watershed

Need3.1 acre-feetdeadstorage,
4.4 acre-feetlive storage

72 Improvementsto existingbasinasnecessary. FON-7

US 169 & 10
Watershed

Need1 .6 acre-feetdeadstorage,
6.3 acre-feetlive storage

73 Constructstormwaterbasinwith 1 .2 acre-feetof
deadstorageand8.0 acre-feetlive storage.

8TH_I

US 169 & 10
Watershed
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Table 15-1 Proposed Implementation Program—City of Anoka Continued

Projectsto becompleted,in whole
or in part, asopportunitiesarise,
in conjunctionwith other
infrastructureprojects.

ID # PlannedActivity Location Comments

74 Construct4.0 acre-footextendeddetentionbasin

Construct2.0 acre-footextendeddetentionbasin

Construct9.2 acre-footstormwaterandextended
detentionbasin

Construct4.6 acre-footextendeddetentionbasin

Stormsewerupgrade

STA-2

US 169 & 10

Watershed

75

76

BRC-I

US 169 & 10

8TH-l

US 169 & 10

Watershed

Projectsto be completed,in whole
or in part, asopportunitiesarise,
in conjunctionwith other
fl~ast!!~gtur~pf2g~

Projectsto be completed,in whole
or in part, asopportunitiesarise,
in conjunctionwith other

~

Projectsto be completed,in whole
or in part, as opportunitiesarise,
in conjunctionwith other

~

Projectsto be completed,in whole
or in part, asopportunitiesarise,
in conjunctionwith other

~

Projectsto be completed,in whole
or in part, asopportunitiesarise,
in conjunctionwith other

J~aa!rue!~Eoeg~~

Projectsto be completed,in whole
or in part, asopportunitiesarise,
in conjunctionwith other
9~astructur~Q~jeets~

77

78

7TH-l

US 169 & 10
Watershed__

Euclid Avenue

US 169 & 10
Watershed

79 Stormsewerupgrade FairoakAvenue

US 169 & 10
Watershed

80 Stormsewerupgrade WesternStreet

US 169& 10
Watershed

81 Stormsewerupgrade StateAvenue

US 169 & 10
Watershed

82 Stormsewerupgrade BranchAvenue

US 169 & 10
Watershed

83 Stormsewerupgrade Eighth Avenue

US 169 & 10
Watershed

84 Add appurtenancesto river outlet pipes where
necessary.
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Table 15-1 Proposed Implementation Program—City of Anoka Continued

Accumulatedsedimentwill need
to be dredgedfrom basinsapprox.
every5 years. Assumingabout30
basins,this means6 basins/year
will requiredredging.

Promotionof stormwaterretention
could be achievedby providing
incentivesto develqpg_______

ID U PlannedActivity

Basinmaintenance—sedimentremoval

Comments

City-wide

86 Purchasestreetsweeper/vacuum

Partnerwith county,adjacenttownshipsand
upstreamlandownersoutsidecity’s jurisdiction to

~

Developandimplementrunoffwaterquality
jjt9ji~&!ffl~~

City-wide Coordinatewith city’s Capital
~

This taskincludesprojects,
meetings,and/oragreements.

Implementonly if requiredto do
~

87 City-wide

City-wide, at targeted
locations_

88

89 Promotestormwaterretentionthroughinfiltration
practicesanddemonstrationprojeets

City-wide

P:\23\02\I33\reports\anoka_plan.doc 15-10



______ ___ ____ ___ ___ 16.0 Wetlands

16.1 Regulatory Controls
The protectionandpreservationof wetlandis an integralpart of stormwatermanagement.Thereare

federal, state,regional,and local regulationspertainingto wetlandmanagement.Federalregulatory

programsinclude the following:

• Section10 of theRiversandHarborsAct—The Corpsof Engineers(CUE) is the

responsibleagencyfor this program,which regulatestheplacementof structuresand/orwork

in, or affecting,navigablewatersof the United States.

• Section404 of the CleanWaterAct—TheCUE hasprimaryresponsibilityfor administering

the program,but the EnvironmentalProtectionAgency (EPA) canappealto ahigher CUE

authority or veto a CUE decision. This programregulatesexcavationof wetlandsandthe

dischargeof dredgedor fill materialinto watersof the UnitedStates,whichincludes
wetlands. Therearebasicallytwo typesof Section404permits: (I) regionalandnationwide

generalpermits;and (2) individual permits.

• Section401 of the CleanWaterAct—TheEnvironmentalProtectionAgencydelegated
responsibilityfor this programto theMPCA. Activities which requirea Section 10,

Section404, or FederalEnergyRegulatoryCommissionpermit must first obtainSection401
water qualitycertification from the MPCA statingthat the activity conformsto statewater

qualitystandards.

• FoodSecurityAct of 1985,“Swampbuster”—TheU.S. Departmentof Agriculture, through
the Farm ServiceAgencyandtheNaturalResourcesConservationService,handles

administrativeandtechnicalrequirements.The programregulatesthe alterationof wetlands

for agriculturaluseandprohibits farmerswho receivefederalsubsidiesfrom draining
wetlands. Alterationof a wetlandresultsin ineligibility for all governmentprice and income

supportprograms.

Stateregulatoryprogramsinclude thefollowing:

• ProtectedWatersandWetlandsprogram,MinnesotaStatutesIO3G—TheDNR is the
responsibleagencyfor administeringthisprogram.

• WetlandConservationAct of 1991 (WCA)—Local GovernmentUnits (LGUs) are
responsiblefor administeringthe rules. The intent of the WCA is to promoteno netloss of
wetlands. TheWCA rulesregulatedrainingandfilling activitiesin all wetlands,except

DNR-protectedwatersandwetlands.The WCA rules(MinnesotaRules 8420)requirethat
drainedandfilled wetlandsbereplacedat aminimumreplacementratio of 2:1 in non-
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agriculturalareas. Local units of governmentmayhavestricterwetlandregulations.

Amendmentsto WCA in 1994 allow for the preparationof wetlandmanagementplansby

local unitsof governmentthat maygive themmoreflexibility through a moreregional

wetlandanalysis. The DNR is involvedin enforcementof theWCA andis responsiblefor

identification, protectionandmanagementof calcareousfens. The MinnesotaLegislature

significantly amendedthe WCA threetimes,mostly to accommodatethe varyingneedsof the

different geographicareasof the state.

Utherstaterulesinclude:

• StateWater Quality Standards,MinnesotaRules7050—TheMPCA is the responsible

agency. The rules include wateruse classificationsandwater quality standardsfor wetlands

that arenarrativeratherthannumerical. Therules include a mitigativeprocessto protect

wetlandsfrom significant adverseimpactsandto maintainnondegradationof wetland

designateduses.

As part of administeringthe WCA rules,thedesignatedLGUs are responsiblefor delineating

wetlandsanddeterminingwetlandfunctionsandvalues. The Lower RumRiver WaterManagement

Urganization(LRRWMU) is theLGU responsiblefor administeringthe WCA in the city of Anoka.

Sincethe city anticipateslittle developmentandit doesnot havethestaffcapabilitiesto address

wetlandimpacts,the city of Anoka believesthe watermanagementorganizationbesthandlesthe

wetlandissues.

Althoughnot prohibited,the MPCA discouragesthe use of wetlandsfor stormwatertreatment.

LRRWMU encouragespresettlementof stormwaterrunoffprior to dischargeto wetlands,to help

preventsedimentationof wetlands.

Figure 16-1 show the wetlandslocatedwithin the city of Anoka (more information on the wetland

inventoryis presentedat the endof this section). Theremaybe additionalwetlandssmallerthan

0.1 acrein the city that arenot shownon the map.

In general,the Metropolitan Councilencouragescities to determinewetlandfunctionsand values,

andinclude criteriafor wetlandbuffer stripsin their local watermanagementplans. Specific to city

of Anoka, the MetropolitanCouncilencouragesthe city of focus on redevelopmentissuesandpublic

educationregardingwetlandprotectionandthe importanceof vegetativebuffers.

The LRRWMU requiresa WetlandAlteration Permit for anyactivity thatmayaffect the size,shape

or characterof a wetland. Proposalsfor wetlandalterationsmustinclude:
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• Narrativedescribingpurposeof projectandefforts takento avoid or minimize wetland
impacts.

• Gradingandsediment-erosioncontrol plan showingexistingandproposedelevationsfor

wetlandandspoildisposalareas.

• Wetlanddelineationandsupportdocumentationin accordancewith WCA rules.

• WetlandReplacementPlan applicationfor projectsinvolving fill or drainage.

16.2 Public Waters
The DNR’s ProtectedWatersandWetlandsPermitProgram(MinnesotaStatuteslO3G) requiresa

DNR-protectedwaterspermitfor anywork belowtheUrdinaryHigh Waterelevation(UHW) or any

work thatwill alteror diminishthe course,current,or cross-sectionof anyprotectedwater, including

lakes, wetlands,andstreams. For lakes andwetlands,the DNR’s jurisdiction extendsto designated

U.S. Fish andWildlife ServiceCircular #39 Types 3, 4, and5 wetlandswhich are 10 acresor morein

size in unincorporatedareas,or 2.5 acresor morein sizein incorporatedareas. The program

prohibits the filling of protectedwatersandwetlandsfor thepurposeof creatinguplandareas.

16.3 Management Objectives

16.3.1 Goal

The goalof theCity is to achieveno net loss of wetlands,includingacreage,functions,andvalues.

Wherepracticable,improve the functions,values,biological diversity, andacreageof existing

wetlandswill be improved.

16.3.2. Policies

1. Wetlandalterationis discouraged.Use the city’s wetlandinventoryto identify where

proposedprojectsmayimpact wetlands. Unavoidablewetlandalterationsmustbe mitigated

in conformancewith the WetlandConservationAct (WCA) requirements.In addition,

wetlandalterationsneedto comply with otherLRRWMU constraints.

2. Cooperatewith LRRWMU’s administrationof theirwetlandalterationrules.

3. Determinewetlandfunctionsandvalueson anindividual basis,asneeded,usingeither the

wetlandtypeindex systemor the MinnesotaRoutineAssessmentMethod (MnRAM).
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4. Seekto restorepreviouslyexistingwetlandsandenhanceexistingwetlands.

5. Involve the appropriateregulatoryagencies(LRRWMU, U.S. Army Corpsof Engineers,and

the DNR) in the planningof anyproposedwater qualityor flood control facilities identified

in this planthatmaybe locatedwithin a wetland.

6. Wherefeasible,providebufferzonesof nativevegetationaroundbasinsandwetlandsto

providehabitat. Educatethepublic regardingwetlandprotectionandthe importanceof

creatingandmaintainingvegetativebuffers. Land useandpropertyownershipmaylimit the

ability to providebuffer zones.

7. Wherefeasible,minimize waterlevel fluctuations(bounce)in wetlandsor detentionbasinsto

preventadversehabitatchanges.

The Modified RoutineAssessmentMethod for EvaluatingWetlandFunctionsandValuesas

summarizedin AppendixA wasusedto identify the functionalvalueof wetlandswithin the city of

Anoka. This is a simplifiedversionof the MinnesotaRoutineAssessmentMethodfor Evaluating

WetlandFunctions(MnRAM). Thismodifiedversionhasbeenreviewedandacceptedbyt the

MinnesotaBoardof WaterandSoil Resources.This is consistentwith therequirementsof the

LRRWMU. The assessmentof eachwetlandis listedon Table 16-1 andTable 16-lA.
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MINNESOTA ROUTINEASSESSMENTMETHOD (MnRAM)

FOREVALUATING WETLAND FUNCTIONS - Version 2.0

USERADVISORLES:

fl~gpjsites
Thisprimarypurposeof this qualitativemethodis to provideanorganizedandconsistent

procedureto documentobservationsandconclusionsaboutwetlandprocesses.It maybe
modifiedto fit specialcircumstancesprovidedjustificationfor themodificationsis developedas
partoftheevaluation.Thismethodrequirestrainingandexperiencein wetlandsciencebeforeit
canbeaccuratelyapplied. Professionaljudgementincorporatedinto theevaluationis intendedto
affecttheoutcome.

This methodis intendedfor routineapplications;for very complexorcontroversialsitesa
moreelaboratemethodmayberequired. Whenpossible(andespeciallyfor difficult or
controversialsites)it is recommendedthata diverseteamoftrainedandexperiencedwetland
professionalsconducttheevaluationtogether.As with anymethodrelyingonprofessional
judgement,theresultswill improvewith training,practiceandexperience.

Severaloftheassessmentitemswill beeasierto completewith lessfield time if a
preliminaryofficereviewofreferencessuchastheUSGStopographicmaps,stormwater
managementmapsandplans,thecountysoil survey,NV/I maps,aerialphotography,andother
off-site resourcesare checkedto establishthehistoryandsettingofthewetlandunderevaluation.
An evaluationfor a smallwetland(<10acres)with normalcircumstancesin anareafamiliar to
theevaluator(s)canbeusuallybecompletedin about2 to 3 hours.

Sizeand_Scale
If all otherfactorsarethesame, awetland’stotal functionalcapacityis proportionalto its

size-- thus,sizemustbea considerationin theevaluationandanysubsequentcomparisons.
Evaluationsbasedon aunit size(e.g.,peracre)mayallow for amoredirectcomparisonof
wetlandsofdifferent sizes. However,thereis importancein dispersionofwetlandsasawetland
canonlyperforma functionwhereit is located. Cumulativelythen,smallerwetlandsmay
providefunctionalbenefitson abroaderbasisthanlargerwetlands. Thus,it is importantto
completetheevaluationwith bothlandscapescaleandsitespecificperspectivesin mind.

Reference_StandardWetlands
A REFERENCESTANDARD WETLAND is a wetlandjudgedto havethehighestlevelof

overall sustainablefunctionalcapacityfor its type — basedona classificationsystemsuchas
Circular39, theCowardin/NationalWetlandInventorysystemortheHydrogeomorphicsystem
(HGM) -- within theWetlandComparisonDomain(seepage4 for definition). Reference
StandardWetlandswill betheleastdisturbedlalteredwetlandswithin theWetlandComparison
Domain. NOTE: In rarecircumsfanceswheretheWetlandComparisonDomainis toosmall to
includeahighqualitywetland,ReferenceStandardWetlandsmaybeidentifiedin similar areas
adjacentto theWetlandComparisonDomain. Functionalevaluationofwetlandsrequiresthat
ReferenceStandardWetlandsbedesignatedprior to theevaluationto establishacommonbaseof
comparison.Ideally, ReferenceStandardWetlandsofeachwetlandtypeshouldbeestablishedin
eachWetlandComparisonDomain. However, for purposesofexpediency,evaluationswithout
ReferenceStandardWetlandsitesmaybeconductedif thecharacteristicsofReferenceStandard
Wetlandscanbeestablishedandagreedto basedon previousexperienceandfamiliarity with the
wetlandsin aparticularWetlandComparisonDomain.
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Functionsvs.Values
A wetlandfunctionis aphysical,chemical,orbiologicalprocessorattributeofawetland

-- simply somethingawetlanddoes.Forexample,theprocessofretainingsurfacewateris a
commonlycitedwetlandfunction. A wetlandvalueis theextentto which awetlandfunctionis
perceivedasbeneficialto anindividualorsociety. Reducedflood damagesto downstream
propertiesis avaluegenerallyassociatedwith thefunctionofsurfacewaterretention.

While it’s importantto understandthedistinctionbetweenfunctionsandvalues,landuse

decisions involving wetlandstypically involveconsiderationofboth. Therefore,in the interest
ofpracticalityandto providemoreusefulinformation for makingdecisionsaboutwetlands,this
assessmentmethodaddressesavarietyofwetlandfunctions alongwith someoftherelated
values. An attemptwasmadeto separatetheevaluationsof functionsandvalues,to providethe
useramoreclearunderstandingofhow aproposedactivity mayaffectawetland’sability to
performaparticularfunction,ascomparedto thefunctiofl’s relativeimportance(orvalue)
resultingfrom its locationon thelandscapeorsocio-economicinfluences.This was notalways
possible,however. Someoftheassessmentparametersare difficult to assignasfunctionsor
values,andarethuscombinedin thesamesection.Forinstance,theassessmentofwaterquality
protectionincludessomepurelyfunctionalaspects(geomorphologicalfeaturesof thewetland)
andsomevalue-relatedaspects(presence/absenceofrecreationalwaterbodiesdownstream).
Otherpointsto rememberin conductingandapplyingtheresultsofthis assessmentare:

• Wetlandfunctionsarecloselylinked to thelong-termsustainabilityoftheassessment
wetlandasaviableecosystem.

• Generally,wetlandfunctionscanbemeasuredmoreobjectivelythanvalues,which
areculturally derived. Thewetlan&valuesincludedin this wetlandassessment
methodarethosethat aremoreeasilyevaluatedandgenerallythoughtto bepositive.

• Therearevaluesassociatedwith all oftheassessedfunctions;someofthemarejust
not explicitly evaluatedby thismethod. In applyingtheresultsofthis method,
decision-makersmustconsidertherelativevalueofeachofthefunctionsandthe
potentialtrade-offsinvolved. Theresultsofthis methodareintendedto provide
objectiveinformationto aidthedecisionmakingprocess.

WetlandRankin°
A commonlyaskedquestionis: “If MnRAM doesnotusea numericalrankorrating

system,who will decidewhichcombinationoffunctionsis/arethemostimportant?How can

youcomparewetlands?” Theanswerto thefirst questionis thesameasalways-- peoplewill
decide. Functionalassessmentmethodscannotmakesuchdecisions.By treatingthevarious
functionsseparately,MnRAM givesdecisionmakersamorecompleteunderstandingofthe
tradeoffsassociatedwith theirland~usedecisionsinvolving wetlands.Theresultsarethat
MnRAM providespeoplewith muchbetterinformationfor comparingwetlandsthanmethods
that somehowintegrateall wetlandfunctionsintoasinglenumber. Suchmethodsobfuscate,
ratherthanilluminatetherolethatwetlandsplayin the landscape.

While aneedfor wetlandfunctionalanalysisexists,it canleadto theperceptionofa
wetlandasabundleoffunctionsthat canbe teasedapartandscatteredaround,ratherthanan
integratedecologicalsystem.Thereis alsotherisk that, havingperformedafunctional
assessment,we think weknowall thereis to knowaboutaparticularwetland,whenin factour
understandingmaybe limited.
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Valuejudgementsaboutwhichwetlandfunctionsareto begiventhegreatestemphasis
areleft to theentityconductingorsponsoringtheassessmentandare bestappliedin thecontext
ofacomprehensivewetlandprotectionandmanagementplansothatdecisionsaboutwetlands
aremadeon alandscape,watershedorcommunitybasisbeforeanactionorproposalnecessitates
ajudgementaboutusepriorities onacase-by-casebasis.Rankingsor ratingsèannotbeusedto
comparewetlandsin thiferent WetlandComparisonDomains.Beforeassigningnumerical
rankingsorqualitativeratings,it is necessaryto establishReferenceStandardWetlandsitesfor
eachwetlandtypein theWetlandComparisonDomain.

Definitions
Major watershed= 81 majorwatershedunitsasdefinedby theU.S. GeologicalSurveyand

listed in MN RuleChapter8420.0110.
Localwatershed= subwatershedareawithin majorwatershed.
ImmediateWatershed= directsurfacedrainageareainto thewetland.

References
“WisconsinDepartmentofNaturalResourcesRapidAssessmentMethodologyforEvaluatingFunctionalValues”
(DavidIt. Seibert,November1992).

“A HydrogeomorphicClassificationforWetlands”(US Army CorpsofEngineers,ReportWRP-DE-4,Mark
Brinson,August1993).

“A ConceptualFrameworkforAssessingtheFunctionsofWetlands”(USArmy Corpsof Engineers,ReportWRP-

DE-3, DanielSmith, August1993).

“WetlandPlantsandPlantCommunitiesof MN andWI”, 2ndEd.; (USACOE - St. PaulDistrict; Eggers& Reed).

“City ofPlymouth WetlandInventoryandOrdinanceProject”;developedby PetersonEnvironmentalConsulting,
Inc.

“City of BloomingtonWetlandInventoryProject”asdevelopedby ShellyPetersonandScottThureen,City of
Bloomington,MN.

“Hydrologyof WisconsinWetlands.InformationCircular40, U.S. GeologicalSurvey”; Novitski, R.P.,1982.
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Modified Routine Assessment Methodology for Evaluating
Wetland Functions and Values

Nameof Wetland:

Ownership:

Summary of Function and Value Assessment:

Function

~

Veg~on~versi~~__
Wildlife Habitat

1er~bita~~
FloodlStormwaterAttenuation

g~ualitProtectiop~~
Shoreline_Protection

Value Reason

-~

Aesthetics/RecreationlEducation

[j11:0= N/A

I
~

1=Low
2 = Medium

I
L

3=High
= Exceptional

WetlandNumber:________

Location: __________ _________

Watershed:________ _______

Date:________ Evaluator(s): —_____
CowardinClassification: __________

Circular 39 Classification: _________

Is field inspectionsignificantly different to aerialphoto?Y or N

Estimated Size in acres:

Connectedwaters andwetlands:

CC
o.2
4.) cC
cC C.)

CC
0 -d

.2
‘4 0 ~.t CCa) -~ 4-) C.) C)cC cC cC C) ‘~

4.) 4.)

b
~cC CC

~ -2 ~ ~
CC) O~

— C)
‘4 ~ t -~ ~ C) .C-o ~ ~ 4) ‘4 4.)
~ ~ = C/) 0 cC ~~ I

FunctionNalueClassificationCode:
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Hydrology and Surrounding Land Use
1. Hydrogeomorphology:(riverine, lacustrine,palustrine,floodplain, constructed)
2. Hydrology source:(groundwater,stormsewer,flow throughwetland,unknown)
3. Hashydrologybeensubstantiallyaltered: Y or N If yespleaseexplain:

4. Doeswetlandhavediscernableinlets andoutlets? Y or N If yespleasedescribe:

5. Standingwater: Y or N
6. Percentinundated: %
7. Wetland’swatershedin acres:

If yes,maximumdepth:

Describethe surroundinglanduses:

Vegetation
1. Recordthe percentof the siteoccupiedby vegetationcommunitiesfor eachstratumand

recordthe dominantspeciespresent.

% treecommunitydominatedby:

2. InvasiveandExotic species:

percentof area

3. Plantcommunitytypesandquality:

gq~evel~~

4. Is thewetlandplant communityscarceor rarewithin thelocal matrix? Y or N

Wildlife Habitat
1.
Y N

Doeswildlife haveuninhibitedaccessto thewetland?
Y N
Y N
Y N stem?__

~
Is the_wetlandaproviderfor seasonalor intermittenthabitat?

Y N
Y N

2. Observedwildlife at visit:

Fish Habitat
1. Y or N Is thewetlandcontiguouswith apermanentwaterbodyor watercoursesuchthat

it providesspawning/nurseryhabitatfor gamefish?

onpi,

~ciierbaou&cornmsuiitxd~
‘7~shrubrnmmimitv domin2tedby:

percentof area
percentof area
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Flood and Stormwater Storage/Attenuation
1. H M L Functionallevel of the outlet in providingflood andstormwater

storage/attenuation.(H — Nooutlet. M — Constrictedor managedoutlet. L — Excavatedor
enlargedoutlet.)

2. H M L Functionallevel of retardingrateof flow throughthe wetland. (H — No channels
present. M — Channelspresent,but not connected.L — Channelsconnectinginlet to outlet.)

3. H M L Whatis the floocllstormwatermanagementlevel of thewetland. (H — Receives
directedstormwaterandwaterlevel managedto maximizefloodlstormwaterretention.
M — Receivesdirectedstormwaterandwaterlevel unmanagedfor floodlstormwaterretention.
L — Receivesno directedstormwaterandwaterlevel unmanagedfor uloodlstormwaterretention.)

4. Describethe locationof the wetlandwithin thewatershed.Upper Mid Lower

Water Quality Protection
1
Y N

Doesthesurroundingareapotentiallydeliver significant nutrient andlorsedimentloadstoY N
thewetland?

Y N Doesthewetlandconfigurationallow adequateresidencetime so that sedimentsareable
to settle?

Y N N/A Fornon-isolatedwetlands,doesthe wetland havesignificant vegetativedensity to
~
Doesthewetlandhavesignificantvegetativematerialto potentiallyincreaseuptakeofY N
dissolvednutrients?

Y N Are theresignsof excessnutrientloadingto thewetland?

~

2. Y or N Doesthewetlandhavea uplandvegetativebuffer areaon uplandadjacentto its
boundarywhich slowsandfilters overlandflow? If yes,notebuffer
characteristicswithin 100 ft. of wetlandsedge.

3. Noteaveragepercentslopewithin 200ft. of wetlandsedge:
4. Y or N Are thereproblemswith erodingshorelines,or at structureswithin wetland? If

yes,pleaseexplain:

Shoreline_Protection
Y N

jfy~1Js thes ix ntwave_action? -~

Is the shorelinewetlandvegetatedwith submergedof emergentvegetationor perennial
Y N
Y N

wefiand~pJ~~jy~shzone?____
Is the stream/lakebankproneto erosion?Y N

Aesthetics/Recreation/Education and Science
1. Note recreational,educational,and aestheticvaluesat this wetlandandnotepossibilities:
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