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METROPOLITAN GROWTH AND THE LOCAL ROLE IN SURFACE 
WATER RESOURCE PROTECTION IN THE LAKE ERIE BASIN 

Wendy A. Kellogg, Cleveland State University 

Abstract Local governments can play an important role in protecting surface water resources 
through their compliance with federal and state regulations and through their own land use planning and 
management practices. Despite 30 years of water quality initiatives in the Lake Erie basin, nonpoint 
source runofffrom urban and urbanizing lands remains a problem. Loss of riparian corridor integrity is 
increasing as urban areas in the Lake Erie basin experience areal growth. The use and management of 
land, predominantly a local responsibility, directly affects surface water resources. The role that local 
governments play in protecting surface water resources was studied in Cuyahoga County, Ohio, the core 
of the greater Cleveland area. Zoning, building, subdivision, and health ordinances of local governments 
were reviewed and analyzed. Local governments were then asked to indicate their current planning and 
management techniques for surface water protection. Overall, protection of surface water resources in 
the county is inadequate. Local jurisdictions infrequently use the innovative planning mechanisms and 
water resource management practices suggested by state and federal water resource agencies and orga­
nizations. The uneven and fragmented land management system, if replicated in adjacent counties that 
are now urbanizing, bodes ill for Lake Erie's near-shore water quality. 

INTRODUCTION 

Land use in the Great Lakes basin is a mixture of 
agriculture, forest, and urban. In the Lake Erie 
basin large metropolitan areas and more densely 
populated urban and suburban areas line the lake's 
shore. The southern U.S. shore contains several 
large urban centers, including Buffalo, New York, 
Erie, Pennsylvania, Cleveland, Ohio, Toledo, Ohio, 
and Detroit, Michigan. Despite loss of population 
and industrial resources, these urban areas have ex­
perienced low density areal spread, or urban sprawl, 
in the last 35 years. Careless urban land develop­
ment adversely affects surface water resources. It 
increases flooding, increases nonpoint source water 
pollution, and degrades the integrity of head water 
streams and riparian corridors (Curtis 1973, Devil­
biss 1994, USEPA 1994). Urban population centers 
contribute conventional biological pollutants, heavy 
metals, phosphorous, toxic organic chemicals, and 
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contaminated sediments to the lake (IJC 1982, 
1987). 

Federal, state, and local governments share re­
sponsibility for implementing land use and non­
point source runoff controls key to addressing these 
pollution problems. The importance of the local 
role stems from three conditions: 1) the authority 
for land use and management practices will likely 
remain with local governments and private land 
holders; 2) policy trends at the federal government 
level emphasize devolution of activities to state and 
local governments; and 3) water resource managers 
are shifting to watershed-based water quality man­
agement frameworks, which increases the impor­
tance of land use as a surface water resource 
management tool. 

Given these conditions, knowledge of how local 
urbanizing jurisdictions (part of the metropolitan 
built-up area) manage surface water and land is es­
sential. What strategies and mechanisms do local 
jurisdictions use to manage their surface waters? To 
what extent do local governments use resource-ori­
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entedented oror planningplanning andand landland useuse mechanisms?mechanisms? ToTo 
whatwhat extentextent dodo locallocal governmentsgovernments coordinatecoordinate theirtheir 
actionsactions withwith otherother entitiesentities thatthat affectaffect surfacesurface waterwater 
conditions?conditions? ThisThis paperpaper exploresexplores thesethese questionsquestions 
throughthrough aa casecase studystudy ofof thethe currentcurrent statusstatus ofof locallocal 
waterwater andand landland managementmanagement practicespractices affectingaffecting sur­sur­
faceface waterwater resourcesresources inin CuyahogaCuyahoga County,County, Ohio,Ohio, thethe 
greatergreater ClevelandCleveland metropolitanmetropolitan urbanurban area.area. II firstfirst 
describedescribe thethe managementmanagement andand planningplanning contextcontext forfor 
locallocal governmentsgovernments inin thethe OhioOhio LakeLake ErieErie basin.basin. AA 
descriptiondescription ofof thethe casecase studystudy sitesite andand thethe researchresearch 
methodsmethods precedesprecedes aa discussiondiscussion ofof resultsresults andand theirtheir 
implicationsimplications forfor strategiesstrategies toto improveimprove locallocal govern­govern­
mentment participationparticipation inin protectingprotecting LakeLake Erie'sErie's waterwater 
quality.quality. 

GREATGREAT LAKESLAKES WATERWATER RESOURCESRESOURCES ANDAND 
LANDLAND DEVELOPMENTDEVELOPMENT 

TheThe patternpattern ofof urbanurban developmentdevelopment typicaltypical duringduring 
thethe postpost WorldWorld WarWar IIII era-lowera-low density,density, separatedseparated 
residentialresidential andand commercialcommercial landland uses,uses, automobile­automobile­
dominateddominated transportationtransportation infrastructureinfrastructure (Kuntsler(Kuntsler 
19931993)-placed)-placed significantsignificant stressstress onon thethe qualityquality ofof 
thethe humanhuman environmentenvironment andand naturalnatural ecosystems.ecosystems. 
TheThe naturalnatural flowflow ofof waterwater waswas disrupteddisrupted byby suchsuch 
landland development.development. SmallSmall streamsstreams werewere oftenoften filledfilled 
duringduring subdivisionsubdivision development.development. SoilSoil erosionerosion in­in­
creasedcreased asas aa resultresult ofof carelesscareless constructionconstruction practicespractices 
thatthat strippedstripped vegetationvegetation andand gradedgraded awayaway thethe nat­nat­
uralural topographytopography ofof developmentdevelopment sites.sites. ImperviousImpervious 
surfacessurfaces replacedreplaced forests,forests, woodlots,woodlots, andand pastures,pastures, 
increasingincreasing thethe volumevolume ofof waterwater runoffrunoff andand degrad­degrad­
inging itsits quality.quality. StreamStream bankbank erosionerosion increased,increased, espe­espe­
ciallycially duringduring stormstorm events.events. FloodFlood levelslevels andand 
frequencyfrequency increasedincreased asas wellwell (Keyes(Keyes 1976).1976). LandLand de­de­
velopmentvelopment addedadded pollutionpollution toto surfacesurface waterswaters fromfrom 
nonpointnonpoint runoffrunoff fromfrom streets,streets, parkingparking lots,lots, andand 
homes.homes. SuchSuch developmentdevelopment severelyseverely impairedimpaired thethe 
functionfunction ofof aquaticaquatic ecosystemsecosystems asas riverriver andand streamstream 
corridorscorridors werewere changedchanged oror destroyeddestroyed (Binkley(Binkley etet ai.ai. 
1975,1975, GodschalkGodschalk etet ai.ai. 1978,1978, CalthorpeCalthorpe 1993,1993, Kiv­Kiv­
ellell 1993,1993, BeatleyBeatley 1994).1994). 

InIn 1972,1972, thethe InternationalInternational JointJoint Commission'sCommission's 
(UC)(UC) PollutionPollution fromfrom LandLand UseUse ActivitiesActivities ReferenceReference 
GroupGroup (PLUARG)(PLUARG) investigatedinvestigated thethe relationshiprelationship be­be­
tweentween GreatGreat LakesLakes pollutionpollution andand landland useuse activities.activities. 
PLUARGPLUARG foundfound thatthat loadingsloadings ofof phosphorus,phosphorus, mer­mer­
cury,cury, lead,lead, pesticides,pesticides, PCBs,PCBs, mirex,mirex, microorgan­microorgan­
isms,isms, sediment,sediment, andand chlorideschlorides intointo thethe basinbasin werewere 
increasedincreased byby existingexisting landland managementmanagement practices.practices. 
InIn aa setset ofof representativerepresentative watersheds,watersheds, variousvarious urbanurban 
andand ruralrural landland useuse categoriescategories werewere analyzedanalyzed forfor 

theirtheir annualannual unitunit areaarea loadsloads (kg/ha/yr)(kg/ha/yr) ofof suspendedsuspended 
solids,solids, phosphorus,phosphorus, nitrogen,nitrogen, lead,lead, copper,copper, zinc,zinc, andand 
chloride.chloride. DevelopingDeveloping urbanurban land,land, althoughalthough aa smallersmaller 
percentagepercentage ofof totaltotal landland useuse inin thethe basin,basin, waswas foundfound 
toto contributecontribute higherhigher levelslevels ofof fourfour ofof thesethese pollu­pollu­
tantstants perper hectarehectare thanthan allall otherother usesuses exceptexcept irrigatedirrigated 
agriculture.agriculture. DevelopingDeveloping urbanurban landland contributedcontributed 
27,50027,500 kg/ha/yrkg/ha/yr ofof suspendedsuspended solids,solids, greatergreater thanthan 
anyany otherother landland useuse byby aa factorfactor ofof almostalmost 5.5. TotalTotal 
phosphorousphosphorous loadingsloadings fromfrom developingdeveloping urbanurban landland 
contributedcontributed 2323 kg/ha/yr.kg/ha/yr. TheThe contributionscontributions ofof phos­phos­
phorousphorous fromfrom otherother usesuses rangedranged fromfrom .02.02 toto 9.19.1 
kg/ha/yr.kg/ha/yr. AA similarsimilar patternpattern waswas foundfound forfor nitrogen,nitrogen, 
wherewhere developingdeveloping urbanurban landslands contributedcontributed 6363 
kg/ha/yrkg/ha/yr comparedcompared toto upup toto 4242 forfor generalgeneral agricul­agricul­
ture,ture, andand upup toto 4343 forfor croplandcropland (PLUARG(PLUARG 1978:52).1978:52). 
TheThe PLUARGPLUARG resultsresults werewere mirroredmirrored byby otherother laterlater 
studies,studies, whichwhich foundfound thatthat urbanurban runoffrunoff accountsaccounts forfor 
65%65% ofof streamstream pollutionpollution andand 76%76% ofof lakelake pollutionpollution 
inin metropolitanmetropolitan areasareas ofof thethe UnitedUnited StatesStates (Thomp­(Thomp­
sonson 1989).1989). 

TheThe builtbuilt formform ofof post-Worldpost-World WarWar IIII urbanizationurbanization 
characterizescharacterizes landland useuse developmentdevelopment patternspatterns inin 
CuyahogaCuyahoga County,County, OhioOhio asas well.well. TheThe countycounty popu­popu­
lationlation inin 19501950 waswas 1,389,456;1,389,456; inin 1960,1960, 1,647,895;1,647,895; 
inin 1970,1970, 1,720,8351,720,835 (U.S.(U.S. BureauBureau ofof thethe CensusCensus 
1962,1962, 1977).1977). Cleveland'sCleveland's firstfirst andand secondsecond ringsrings ofof 
suburbssuburbs grewgrew inin populationpopulation duringduring thisthis timetime asas thethe 
city'scity's populationpopulation decreased.decreased. ByBy 1980,1980, countycounty popu­popu­
lationlation hadhad fallenfallen toto 1,1, 498,400498,400 (U.S.(U.S. BureauBureau ofof thethe 
CensusCensus 1980)1980) andand byby 1990,1990, toto 1,412,1401,412,140 (U.S.(U.S. Bu­Bu­
reaureau ofof thethe CensusCensus 1990).1990). DespiteDespite anan overalloverall lossloss ofof 
population,population, thethe urbanizedurbanized areaarea ofof CuyahogaCuyahoga CountyCounty 
continuedcontinued toto spreadspread outwardoutward overover thethe lastlast 2020 years.years. 
PopulationPopulation shiftedshifted fromfrom thethe CityCity ofof ClevelandCleveland toto thethe 
adjacentadjacent andand thenthen outlyingoutlying suburbs,suburbs, andand isis nownow 
shiftingshifting againagain toto thethe sixsix countiescounties surroundingsurrounding Cuya­Cuya­
hogahoga (Fig.(Fig. 1).1). 

ConversionConversion ofof landland fromfrom farmfarm andand villagevillage toto 
urbanurban usesuses causedcaused alarmalarm forfor somesome landland useuse profes­profes­
sionalssionals inin thethe regionregion asas earlyearly asas 1948.1948. InIn thatthat yearyear 
thethe CuyahogaCuyahoga CountyCounty RegionalRegional PlanningPlanning Commis­Commis­
sionsion warnedwarned thatthat trendstrends inin residentialresidential buildingbuilding andand 
roadsroads werewere spreadingspreading populationpopulation outwardoutward fromfrom 
ClevelandCleveland inin anan inefficient,inefficient, wastefulwasteful pattern.pattern. TheThe 
Commission'sCommission's studystudy estimatedestimated thatthat thethe populationpopulation 
ofof 635,000635,000 familiesfamilies theythey expectedexpected byby 20002000 couldcould 
comfortablycomfortably livelive onon 3/43/4 ofof thethe landland inin thethe county.county. 
Instead,Instead, urbanurban developmentdevelopment spreadspread "thinly""thinly" overover 
thethe entireentire countycounty (Beach(Beach 1994:9).1994:9). 

InIn thethe faceface ofof thesethese regionalregional changes,changes, whatwhat hap­hap­
penedpened toto surfacesurface waterwater resourcesresources inin CuyahogaCuyahoga 
County?County? Ever-spreadingEver-spreading urbanurban landland developmentdevelopment 
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FIG.FIG. 1.1. TheThe greatergreater Cleveland-Akron,Cleveland-Akron, OhioOhio met­met­
ropolitanropolitan areasareas byby countycounty boundaries.boundaries. 

~-----~----- -~--~----------~--~---------

hashas severelyseverely degradeddegraded thethe region'sregion's streamsstreams andand 
rivers.rivers. AA recentrecent briefingbriefing paperpaper notesnotes thatthat urbanurban 
runoffrunoff inin CuyahogaCuyahoga CountyCounty contributescontributes halfhalf aa mil­mil­
lionlion poundspounds ofof phosphorous,phosphorous, overover 66 millionmillion poundspounds 
ofof organicorganic matter,matter, 20,00020,000 poundspounds ofof lead,lead, 85,00085,000 
poundspounds ofof zinc,zinc, andand 20,00020,000 poundspounds ofof coppercopper toto thethe 
county'scounty's majormajor tributariestributaries andand toto near-shorenear-shore LakeLake 
ErieErie eacheach year.year. UrbanizationUrbanization ofof thethe naturalnatural land­land­
scapescape accountsaccounts forfor mostmost ofof thisthis pollutionpollution burdenburden 
(Cameron(Cameron 1995).1995). 

TheThe 19921992 OhioOhio WaterWater ResourceResource InventoryInventory notednoted 
thatthat thethe leadingleading causescauses ofof partialpartial andand non-attain­non-attain­
mentment ofof thethe state'sstate's riverriver andand streamstream waterwater qualityquality 
standardsstandards werewere organicorganic enrichment,enrichment, siltation/sedi­siltation/sedi­
mentation,mentation, andand habitathabitat modification.modification. LandLand useuse ac­ac­
tivitiestivities associatedassociated withwith urbanizationurbanization areare consideredconsidered 
thethe greatestgreatest threatthreat toto thethe healthhealth andand well-beingwell-being ofof 
headwaterheadwater streamsstreams andand significantlysignificantly contributecontribute toto 
thesethese problems.problems. TheThe statestate reportreport considersconsiders landland useuse 
policiespolicies andand thethe presencepresence ofof aa riparianriparian bufferbuffer zonezone 
thethe twotwo mostmost importantimportant covariatescovariates determiningdetermining thethe 
abilityability ofof streamsstreams toto supportsupport aquaticaquatic lifelife (Ohio(Ohio EPAEPA 
1994)1994) .. 

INSTITUTIONALINSTITUTIONAL ASPECTSASPECTS OFOF SURFACESURFACE 
WATERWATER RESOURCERESOURCE MANAGEMENTMANAGEMENT 

InIn mostmost metropolitanmetropolitan regionsregions inin thethe UnitedUnited StatesStates 
today,today, thethe conditioncondition ofof surfacesurface waterwater resourcesresources isis 
affectedaffected byby aa looseloose networknetwork ofof multiplemultiple levelslevels andand 

typestypes ofof governments,governments, organizations,organizations, andand privateprivate 
citizenscitizens (Croke(Croke etet al.al. 1973,1973, SchuelerSchueler 1994).1994). ThisThis 
networknetwork isis characterizedcharacterized byby aa fragmentationfragmentation ofof re­re­
sponsibilitysponsibility andand authority.authority. FederalFederal andand statestate agen­agen­
ciescies havehave responsibilityresponsibility forfor enforcingenforcing waterwater qualityquality 
regulatoryregulatory programsprograms andand forfor developingdeveloping waterwater re­re­
sourcesource managementmanagement guidelines.guidelines. LocalLocal governmentsgovernments 
retainretain landland useuse regulatoryregulatory authority.authority. NoNo oneone entityentity isis 
responsibleresponsible forfor allall conditionsconditions thatthat affectaffect thethe useuse andand 
qualityquality ofof surfacesurface waterwater resources,resources, creatingcreating aa frag­frag­
mentedmented actionaction spacespace (Lang(Lang andand BrooksBrooks 1987).1987). Inter­Inter­
actionaction amongamong thesethese organizationsorganizations variesvaries greatly,greatly, 
dependingdepending inin partpart onon whetherwhether interactioninteraction isis man­man­
dateddated byby lawlaw oror voluntary.voluntary. VariabilityVariability inin locallocal prior­prior­
ities,ities, politicalpolitical culture,culture, andand technicaltechnical capabilitiescapabilities 
affectaffect locallocal participationparticipation significantly.significantly. 

AnAn idealideal modelmodel ofof surfacesurface waterwater planningplanning andand 
managementmanagement isis comprehensivecomprehensive andand integrativeintegrative inin 
termsterms ofof knowledge,knowledge, decisiondecision making,making, andand imple­imple­
mentationmentation (Simonds(Simonds 1978,1978, SteinerSteiner 1991).1991). PlanningPlanning 
andand managementmanagement isis donedone atat thethe watershed-scale,watershed-scale, in­in­
corporatingcorporating aa multi-mediamulti-media andand watershed-ecosystemwatershed-ecosystem 
knowledgeknowledge basebase (Great(Great LakesLakes ScienceScience AdvisoryAdvisory 
BoardBoard 1978,1978, RoyalRoyal CommissionCommission 1992).1992). IfIf wewe assumeassume 
thatthat formationformation ofof aa super-unitsuper-unit ofof governmentgovernment isis un­un­
likelylikely inin mostmost metropolitanmetropolitan regionsregions inin thethe UnitedUnited 
States,States, aa moremore integrative,integrative, watershed-basedwatershed-based approachapproach 
wouldwould bebe implementedimplemented inin aa looseloose organizationalorganizational net­net­
workwork characterizedcharacterized byby fragmentedfragmented authorityauthority andand highhigh 
variabilityvariability inin technicaltechnical andand organizationalorganizational resources.resources. 
ThisThis modelmodel moremore closelyclosely mirrorsmirrors existingexisting institu­institu­
tionaltional arrangementsarrangements inin mostmost metropolitanmetropolitan regionsregions inin 
thethe UnitedUnited States.States. UnderUnder suchsuch conditions,conditions, bothboth thethe 
levellevel ofof coordinationcoordination amongamong organizationsorganizations andand thethe 
unilateralunilateral actionsactions byby locallocal governmentsgovernments significantlysignificantly 
affectaffect surfacesurface waterwater resources.resources. 

AA watershed-basedwatershed-based approachapproach toto surfacesurface waterwater 
managementmanagement wouldwould bebe basedbased onon coordinationcoordination 
amongamong partiesparties responsibleresponsible andand capablecapable ofof affectingaffecting 
surfacesurface waterwater resources.resources. UsingUsing aa coordinationcoordination 
model,model, thethe networknetwork ofof partiesparties wouldwould developdevelop sys­sys­
temstems forfor sharingsharing informationinformation andand forfor concertedconcerted de­de­
cisioncision making.making. EachEach jurisdiction,jurisdiction, agency,agency, oror 
non-governmentalnon-governmental organizationorganization wouldwould adjustadjust poli­poli­
ciescies toto reflectreflect anyany collaborativecollaborative decisions.decisions. Partici­Partici­
pationpation inin thisthis approachapproach couldcould bebe justifiedjustified onon 
expectationsexpectations thatthat coordinationcoordination wouldwould resultresult inin supe­supe­
riorrior decisiondecision makingmaking outcomesoutcomes (less(less nonpointnonpoint 
sourcesource pollution,pollution, lessless frequentfrequent andand damagingdamaging 
floods,floods, etc.).etc.). TheThe modelmodel assumesassumes thatthat eacheach partici­partici­
pantpant wouldwould accrueaccrue increasedincreased benefitsbenefits fromfrom itsits col­col­
laborativelaborative participationparticipation (Molnar(Molnar andand RodgersRodgers 1982)1982) 
andand thatthat somesome redundancyredundancy andand competitioncompetition inin man-man­
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agementagement responsibilitiesresponsibilities mightmight leadlead toto betterbetter andand 
moremore accountableaccountable performanceperformance (Bendor(Bendor 1985,1985, Mol­Mol­
narnar andand RodgersRodgers 1982).1982). 

SuchSuch aa modelmodel hashas beenbeen adoptedadopted toto somesome degreedegree inin 
thethe GreatGreat LakesLakes basin,basin, wherewhere informationinformation exchangeexchange 
hashas beenbeen spurredspurred byby thethe GreatGreat LakesLakes WaterWater QualityQuality 
AgreementsAgreements andand itsits variousvarious programs.programs. Still,Still, surfacesurface 
waterwater pollutionpollution fromfrom urbanurban nonpointnonpoint sourcessources re­re­
mainsmains problematic.problematic. ToTo whatwhat degreedegree areare locallocal gov­gov­
ernmentsernments participatingparticipating oror coordinatingcoordinating withwith otherother 
jurisdictionsjurisdictions andand agenciesagencies whenwhen makingmaking landland useuse 
decisionsdecisions thatthat willwill affectaffect thethe conditioncondition ofof surfacesurface 
waters?waters? TheThe nextnext pagespages reviewreview thethe mostmost relevantrelevant 
coordination-basedcoordination-based initiativesinitiatives affectingaffecting LakeLake Erie'sErie's 
watershedswatersheds andand thethe rolerole ofof locallocal governments.governments. 

Coordination-BasedCoordination-Based InitiativesInitiatives 

PLUARGPLUARG 

TheThe 19781978 PLUARGPLUARG reportreport urgedurged developmentdevelopment ofof 
aa comprehensivecomprehensive strategystrategy toto reducereduce nonpointnonpoint sourcesource 
loadings,loadings, butbut foundfound thatthat locallocal urbanurban developmentdevelopment 
programsprograms inin generalgeneral werewere notnot consideringconsidering waterwater 
qualityquality problems.problems. TheThe reportreport urgedurged thatthat govern­govern­
mentsments 

makemake betterbetter useuse ofof existingexisting planningplanning mecha­mecha­
nismsnisms ...... insuringinsuring thatthat developmentsdevelopments affectingaffecting 
landland areare plannedplanned toto minimizeminimize thethe inputsinputs ofof pol­pol­
lutantslutants toto thethe GreatGreat Lakes;Lakes; andand ...... insuringinsuring 
thatthat plannersplanners areare awareaware ofof andand considerconsider PLU­PLU­
ARGARG findingsfindings inin thethe developmentdevelopment andand reviewreview 
ofof landland useuse plansplans ...... [and[and place]place] greatergreater em­em­
phasisphasis ...... onon thethe preventivepreventive aspectsaspects ofof lawslaws 
andand regulationsregulations directeddirected towardtoward controlcontrol ofof non­non­
pointpoint pollutionpollution (PLUARG(PLUARG 1978:1978: 72-74).72-74). 

TheThe reportreport recommendedrecommended educationeducation ofof urbanurban offi­offi­
cialscials toto demonstratedemonstrate thethe relationshiprelationship betweenbetween theirtheir 
areasareas ofof responsibilityresponsibility andand waterwater qualityquality problemsproblems 
andand recommendedrecommended implementationimplementation ofof programsprograms toto 
encourageencourage locallocal unitsunits ofof governmentgovernment toto developdevelop 
stormstorm waterwater managementmanagement andand sedimentationsedimentation con­con­
trols.trols. ImplementationImplementation ofof thethe PLUARGPLUARG reportreport rec­rec­
ommendationsommendations waswas minimal.minimal. AA 19831983 reportreport issuedissued 
byby thethe IJCIJC WaterWater QualityQuality Board'sBoard's NonpointNonpoint SourceSource 
ControlControl TaskTask ForceForce concludedconcluded thatthat thethe governmentsgovernments 
ofof CanadaCanada andand thethe USUS "had"had mademade nono formalformal re­re­
sponsesponse toto thethe recommendationsrecommendations ofof PLUARGPLUARG ...... re­re­
gardinggarding pollutionpollution fromfrom landland useuse activities,activities, neitherneither 
countrycountry hadhad undertakenundertaken comprehensivecomprehensive programsprograms toto 
combatcombat nonpointnonpoint sources,sources, ...... [and][and] urbanurban sourcessources 

ofof nonpointnonpoint pollutionpollution hadhad receivedreceived veryvery littlelittle atten­atten­
tion"tion" (Nonpoint(Nonpoint SourceSource PollutionPollution ControlControl TaskTask 
ForceForce 1983).1983). 

RAPsRAPs 

SomeSome progressprogress towardtoward includingincluding pollutionpollution fromfrom 
landland useuse hashas beenbeen mademade inin developingdeveloping RemedialRemedial 
ActionAction PlansPlans forfor thethe basin'sbasin's AreasAreas ofof Concern.Concern. 
SomeSome RAPsRAPs havehave adoptedadopted aa watershed-basedwatershed-based 
frameworkframework asas partpart ofof theirtheir adoptionadoption ofof anan ecosystemecosystem 
approachapproach recommendedrecommended byby thethe InternationalInternational JointJoint 
Commission,Commission, butbut integrationintegration ofof landland useuse concernsconcerns 
hashas beenbeen inconsistentinconsistent acrossacross thethe RAPRAP programprogram 
(Kellogg(Kellogg 1993).1993). InIn Ohio,Ohio, thethe RemedialRemedial ActionAction PlanPlan 
processprocess forfor thethe CuyahogaCuyahoga RiverRiver hashas beenbeen underwayunderway 
forfor severalseveral years.years. UntilUntil recently,recently, therethere hashas beenbeen nOnO 
concertedconcerted outreachoutreach efforteffort aimedaimed atat locallocal decisiondecision 
makersmakers andand planners.planners. Recently,Recently, however,however, thethe RAPRAP 
coordinatingcoordinating committeecommittee hashas begunbegun anan initiativeinitiative atat 
thethe BigBig CreekCreek sub-basinsub-basin levellevel thatthat includesincludes outreachoutreach 
toto locallocal decisiondecision makersmakers concerningconcerning landland useuse andand 
nonpointnonpoint sourcesource pollutionpollution (Personal(Personal ConversationConversation 
withwith KelvinKelvin Rodgers,Rodgers, CuyahogaCuyahoga RiverRiver RAPRAP Coordi­Coordi­
nator,nator, FebruaryFebruary 15,15, 1997).1997). 

LaMPLaMP 

TheThe LakeLake ErieErie LakewideLakewide ManagementManagement PlanPlan 
(LaMP),(LaMP), begunbegun inin 1993,1993, willwill includeinclude recommenda­recommenda­
tionstions forfor specificspecific programsprograms oror actionsactions forfor nonpointnonpoint 
sourcessources ofof aa setset ofof criticalcritical toxictoxic pollutants.pollutants. TheThe 
StateState ofof OhioOhio isis actingacting asas thethe leadlead statestate levellevel agencyagency 
forfor thethe LakeLake ErieErie LaMP,LaMP, andand publicpublic advisoryadvisory andand 
technicaltechnical committeescommittees havehave beenbeen convenedconvened forfor thethe 
program.program. TheThe statesstates andand federalfederal governmentsgovernments withwith 
jurisdictionjurisdiction inin thethe LakeLake ErieErie basinbasin havehave developeddeveloped 
initialinitial loadingloading estimatesestimates forfor thethe criticalcritical pollutantspollutants 
(USEPA(USEPA 1993a).1993a). AA recentrecent OhioOhio EPAEPA summarysummary ofof 
thethe LaMPLaMP notesnotes thatthat thethe plan'splan's binationalbinational manage­manage­
mentment committeecommittee willwill bebe formedformed ofof "senior-level"senior-level 
managersmanagers fromfrom Federal,Federal, Provincial,Provincial, StateState andand TribalTribal 
governmentsgovernments withwith responsibilityresponsibility forfor waterwater quality,quality, 
fishfish andand wildlife,wildlife, agriculture,agriculture, humanhuman health,health, re­re­
search,search, andand land-useland-use planning"planning" (Ohio(Ohio EPAEPA 1997).1997). 
LandLand useuse planningplanning isis notnot donedone atat thesethese levelslevels ofof 
government,government, however,however, inin GreatGreat LakesLakes states.states. 

UnitedUnited StatesStates federalfederal initiativesinitiatives areare basedbased 
onon aa combinationcombination ofof mandatesmandates andand incentivesincentives de­de­
signedsigned toto stimulatestimulate cooperativecooperative effortsefforts betweenbetween lev­lev­
elsels ofof government.government. ResultsResults havehave beenbeen mixed,mixed, 
however.however. 
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19721972 CleanClean WaterWater ActAct 

PLUARGPLUARG hadhad anticipatedanticipated thatthat inin thethe UnitedUnited 
States,States, "preparation"preparation ofof SectionSection 208208 waterwater qualityquality 
managementmanagement plans.plans. .... [would][would] provideprovide aa firmfirm basisbasis 
uponupon whichwhich toto developdevelop solutions"solutions" toto nonpointnonpoint 
sourcesource pollutionpollution (PLUARG(PLUARG 1978:1978: 72-73).72-73). MostMost ofof 
thethe financialfinancial andand technicaltechnical assistanceassistance forfor locallocal com­com­
munitiesmunities waswas spentspent toto improveimprove publicly-ownedpublicly-owned 
wastewaste waterwater treatmenttreatment plants,plants, whichwhich dramaticallydramatically 
improvedimproved waterwater qualityquality inin U.S.U.S. tributarytributary riversrivers andand 
streamsstreams andand inin LakeLake ErieErie particularly.particularly. AlthoughAlthough 
CongressCongress recognizedrecognized thethe criticalcritical rolerole thatthat locallocal landland 
useuse planningplanning wouldwould playplay inin controllingcontrolling nonpointnonpoint 
sourcesource pollution,pollution, SectionSection 208208 diddid notnot introduceintroduce aa 
strongerstronger federalfederal rolerole inin landland use.use. ItIt onlyonly requiredrequired 
thatthat statesstates developdevelop area-widearea-wide wastewaste treatmenttreatment man­man­
agementagement plans.plans. SectionSection 208208 plansplans werewere notnot usedused toto 
anyany greatgreat degreedegree toto addressaddress nonpointnonpoint sourcesource pollu­pollu­
tiontion (Boyer(Boyer 1988),1988), likelylikely becausebecause "the"the politicalpolitical un­un­
popularitypopularity ofof land-useland-use planningplanning shiftedshifted thethe focusfocus 
againagain toto controllingcontrolling pointpoint sourcesource pollution"pollution" (Wilt­(Wilt­
shireshire 1994:246).1994:246). 

NURPNURP 

UnderUnder thethe NationalNational UrbanUrban RunoffRunoff ProgramProgram 
(NURP)(NURP) betweenbetween 19791979 andand 1983,1983, state,state, county,county, andand 
locallocal governmentsgovernments inin 2828 metropolitanmetropolitan areasareas studiedstudied 
thethe qualityquality ofof stormstorm water.water. InIn somesome cities,cities, pollutionpollution 
problemsproblems inin stormstorm waterwater rivaledrivaled oror exceededexceeded dis­dis­
chargescharges fromfrom pointpoint sourcessources (Adler(Adler etet al.al. 1993).1993). 
However,However, onlyonly sixsix ofof thesethese urbanurban areasareas werewere inin thethe 
GreatGreat LakesLakes Basin.Basin. ByBy 1985,1985, USEPA'sUSEPA's NonpointNonpoint 
TaskforceTaskforce emphasizedemphasized thethe managementmanagement rolerole ofof 
states,states, withwith USEPAUSEPA providingproviding technicaltechnical andand finan­finan­
cialcial assistanceassistance toto statestate andand locallocal governmentsgovernments toto im­im­
plementplement nonpointnonpoint sourcesource programprogram (Water(Water PlanningPlanning 
AgencyAgency 1984:xxi).1984:xxi). 

1987WQA1987WQA 

PassingPassing thethe 19871987 WaterWater QualityQuality ActAct (WQA),(WQA), Con­Con­
gressgress placedplaced requirementsrequirements onon statestate andand locallocal govern­govern­
mentsments toto addressaddress nonpointnonpoint sourcesource pollution.pollution. UnderUnder 
sectionsection 319,319, statesstates mustmust workwork withwith regionalregional andand 
locallocal governmentsgovernments toto managemanage nonpointnonpoint sourcesource pollu­pollu­
tiontion throughthrough developmentdevelopment ofof WaterWater QualityQuality Manage­Manage­
mentment Plans.Plans. TheseThese plansplans mustmust addressaddress prioritypriority 
nonpointnonpoint sourcesource waterwater qualityquality problemsproblems identifiedidentified 
byby eacheach statestate andand identifyidentify thethe regulatoryregulatory andand non­non­
regulatoryregulatory mechanisms,mechanisms, activities,activities, andand bestbest manage­manage­
mentment practicespractices (BMPs)(BMPs) thethe agencyagency hashas selectedselected toto 
controlcontrol nonpointnonpoint sourcesource pollutionpollution (Wiltshire(Wiltshire 1994).1994). 

USEPAUSEPA 

InIn 19911991 thethe USEPA'sUSEPA's OfficeOffice ofof WaterWater PolicyPolicy 
launchedlaunched aa watershedwatershed protectionprotection initiativeinitiative intendedintended 
toto promotepromote useuse ofof aa watershedwatershed approachapproach inin allall ofof itsits 
ownown waterwater programsprograms andand inin itsits partnershipspartnerships withwith 
otherother federal,federal, state,state, andand locallocal agenciesagencies (USEPA(USEPA 
1993b).1993b). AA reportreport commissionedcommissioned byby USEPAUSEPA RegionRegion 
V'sV's WetlandsWetlands andand WatershedsWatersheds SectionSection asksasks locallocal 
governmentsgovernments toto implementimplement landland managementmanagement prac­prac­
ticestices toto "compensate"compensate forfor thethe impactimpact ofof urbanizationurbanization 
onon watersheds."watersheds." 

TheThe StateState ofof OhioOhio hashas severalseveral programsprograms relevantrelevant 
toto surfacesurface waterwater resourceresource protection.protection. 

OhioOhio EPAEPA 

Ohio'sOhio's EnvironmentalEnvironmental ProtectionProtection AgencyAgency admin­admin­
istersisters thethe federalfederal WQAWQA programs.programs. TheThe statestate waterwater 
andand resourceresource agenciesagencies offeroffer guidelinesguidelines onon aa varietyvariety 
ofof surfacesurface water-relatedwater-related activites.activites. TheThe statestate requiresrequires 
permitspermits toto changechange thethe coursecourse ofof surfacesurface waterwater (Ohio(Ohio 
RevisedRevised CodeCode 6151).6151). OhioOhio isis presentlypresently developingdeveloping aa 
setset ofof streamstream protectionprotection guidelinesguidelines forfor locallocal govern­govern­
mentsments (Devilbiss(Devilbiss 1994)1994) andand requiresrequires erosionerosion mini­mini­
mizationmization mechanismsmechanisms duringduring constructionconstruction periodsperiods 
(Ohio(Ohio EPAEPA 1994).1994). TheThe statestate hashas recentlyrecently completedcompleted 
itsits CoastalCoastal ManagementManagement ProgramProgram toto implementimplement thethe 
19721972 CoastalCoastal ZoneZone ManagementManagement ActAct afterafter severalseveral 
yearsyears ofof consultationconsultation withwith locallocal governmentsgovernments andand 
propertyproperty ownersowners (Ohio(Ohio DNRDNR 1996).1996). 

TheThe RoleRole ofof LocalLocal GovernmentGovernment 

FollowingFollowing Steiner,Steiner, locallocal governmentsgovernments (for(for ourour 
purposes,purposes, municipalmunicipal corporationscorporations andand townships)townships) 
cancan protectprotect surfacesurface waterwater qualityquality inin threethree ways:ways: 
throughthrough compliancecompliance withwith andand implementationimplementation ofof 
lawslaws andand regulationsregulations ofof federal,federal, statestate andand countycounty 
governments;governments; throughthrough participationparticipation inin non-manda­non-manda­
torytory programsprograms offeredoffered byby thesethese governments;governments; andand inin 
thethe coursecourse ofof locally-basedlocally-based planningplanning andand manage­manage­
mentment initiatives.initiatives. TheseThese threethree participationparticipation opportu­opportu­
nitiesnities areare describeddescribed briefly.briefly. 

RegulatoryRegulatory ComplianceCompliance 

LocalLocal governmentsgovernments areare spendingspending aa risingrising propor­propor­
tiontion ofof thethe totaltotal spendingspending forfor improvingimproving surfacesurface 
waterwater qualityquality (Center(Center forfor thethe StudyStudy ofof LawLaw andand 
PoliticsPolitics 1993)1993) toto meetmeet increasinglyincreasingly stringentstringent fed­fed­
eraleral andand statestate waterwater qualityquality standardsstandards (Beach(Beach 
1993).1993). LocalLocal effortsefforts havehave significantlysignificantly reducedreduced 



275 275 

SURFACE WATER RESOURCE PROTECTION

pointpoint sourcesource pollution,pollution, asas eacheach locallocal jurisdictionjurisdiction 
compliescomplies withwith theirtheir NationalNational PollutionPollution DischargeDischarge 
EliminationElimination SystemSystem (NPDES)(NPDES) dischargedischarge permitspermits 
forfor publiclypublicly ownedowned treatmenttreatment worksworks andand ensuresensures 
thatthat industrialindustrial pretreatmentpretreatment programsprograms areare inin effecteffect 
(US(USEPAEPA 1994).1994). 

LocalLocal compliancecompliance withwith nonpointnonpoint sourcesource pollutionpollution 
requirementsrequirements isis lessless certain.certain. ManyMany ofof thethe BMPsBMPs de­de­
signedsigned toto reducereduce nonpointnonpoint sourcesource pollutionpollution andand ero­ero­
sionsion identifiedidentified throughthrough statestate participationparticipation inin thethe 
nationalnational nonnonpointpoint sourcesource programsprograms underunder SectionSection 
319319 willwill needneed toto bebe implementedimplemented throughthrough locallocal capi­capi­
taltal improvementimprovement programsprograms andand planningplanning mechanismsmechanisms 
(Wiltshire(Wiltshire 1994).1994). TheThe 19871987 WQAWQA requiresrequires thatthat locallocal 
governmentsgovernments obtainobtain aa dischargedischarge permitpermit forfor stormstorm 
waterwater andand forfor combinedcombined sewersewer overflowoverflow (CSO)(CSO) out­out­
fallsfalls underunder thethe NPDESNPDES processprocess (USEPA(USEPA 1995,1995, Dow­Dow­
denden andand McNurneyMcNurney 1995).1995). However,However, USEPAUSEPA hashas notnot 
promulgatedpromulgated SectionSection 319319 regulationsregulations forfor largerlarger cities,cities, 
andand recentlyrecently extendedextended thethe compliancecompliance deadlinesdeadlines forfor 
communitiescommunities lessless thanthan 100,000100,000 inin populationpopulation untiluntil 
20012001 (Anonymous(Anonymous 1996).1996). 

LocalLocal governmentsgovernments mustmust instituteinstitute minimalminimal regu­regu­
lationslations toto protectprotect propertyproperty andand lifelife fromfrom floodingflooding toto 
complycomply withwith federalfederal floodflood insuranceinsurance programsprograms 
(Griggs(Griggs andand GilchristGilchrist 1983).1983). LocalLocal governmentsgovernments 
mustmust alsoalso ensureensure thatthat anyany landland developmentdevelopment com­com­
pliesplies withwith requirementsrequirements regardingregarding fillfill oror disruptiondisruption 
ofof federalfederal andand state-designatedstate-designated wetlandswetlands (33(33 U.S.C.U.S.C. 
§§ 1344).1344). LocalLocal governmentsgovernments andand landland ownersowners onon thethe 
LakeLake ErieErie shoreshore inin CuyahogaCuyahoga CountyCounty mustmust soonsoon 
modifymodify landland developmentdevelopment inin coastalcoastal areasareas accordingaccording 
toto aa newnew permitpermit systemsystem underunder thethe CoastalCoastal ZoneZone 
ManagementManagement ActAct andand OhioOhio lawlaw (16(16 USC§USC§ 
1456(c)(3);1456(c)(3); OhioOhio RevisedRevised Code1506).Code1506). 

Finally,Finally, whenwhen locallocal governmentsgovernments receivereceive federalfederal 
fundingfunding forfor theirtheir ownown projects,projects, oror issueissue buildingbuilding 
permitspermits forfor federally-fundedfederally-funded projects,projects, theythey mustmust 
complycomply withwith requirementsrequirements forfor environmentalenvironmental impactimpact 
assessmentsassessments requiredrequired underunder thethe 19701970 NationalNational Envi­Envi­
ronmentalronmental PolicyPolicy ActAct (NEPA).(NEPA). SomeSome statesstates alsoalso re­re­
quirequire environmentalenvironmental impactimpact assessmentassessment byby statutestatute 
oror executiveexecutive orderorder (Gods(Godschalkchalk etet al.al. 1978,1978, VisconsiVisconsi 
1994),1994), althoughalthough OhioOhio doesdoes notnot imposeimpose suchsuch require­require­
mentsments universally.universally. 

ParticipationParticipation inin IncentiveIncentive andand 
TechnicalTechnical AssistanceAssistance ProgramsPrograms 

TheThe federalfederal andand statestate governments,governments, regionalregional ser­ser­
vicevice districts,districts, andand countiescounties offeroffer financialfinancial andand tech­tech­
nicalnical assistanceassistance toto locallocal jurisdictionsjurisdictions toto assistassist themthem 
inin protectingprotecting surfacesurface waterwater quality.quality. RegionalRegional 

USEPAUSEPA officesoffices andand OhioOhio EPAEPA districtdistrict officesoffices offeroffer 
technicaltechnical assistanceassistance toto locallocal governmentsgovernments onon thethe 
NPDESNPDES stormstorm waterwater permitpermit process,process, wetlandwetland moni­moni­
toringtoring andand enforcementenforcement activities,activities, preparationpreparation ofof 
NEPANEPA documents,documents, securingsecuring andand interpretinginterpreting re­re­
searchsearch datadata andand results,results, andand waterwater qualityquality monitor­monitor­
inging (USEPA(USEPA 1990,1990, AlexanderAlexander 1993).1993). TheThe UnitedUnited 
StatesStates DepartmentDepartment ofof Agriculture'sAgriculture's (USDA)(USDA) SoilSoil 
andand WaterWater ConservationConservation ServiceService offersoffers technicaltechnical as­as­
sistancesistance inin thethe planning,planning, design,design, andand implementa­implementa­
tiontion ofof BMPsBMPs forfor waterwater qualityquality restorationrestoration andand 
protection,protection, includingincluding erosionerosion controlcontrol programsprograms 
(Alexander(Alexander 1993).1993). TheThe FederalFederal EmergencyEmergency Man­Man­
agementagement AgencyAgency offersoffers technicaltechnical assistantassistant toto locallocal 
communitiescommunities onon protectingprotecting floodplainfloodplain resourcesresources 
(Federal(Federal InteragencyInteragency FloodplainFloodplain ManagementManagement Task­Task­
forceforce 1996).1996). TheThe 19941994 NationalNational FloodFlood InsuranceInsurance 
ReformReform ActAct givesgives statutorystatutory authorityauthority toto thethe Com­Com­
munitymunity RatingsRatings SystemSystem (CRS),(CRS), aa voluntaryvoluntary programprogram 
offeringoffering decreaseddecreased insuranceinsurance premiumspremiums toto commu­commu­
nitiesnities thatthat includeinclude aa reviewreview ofof thethe naturalnatural andand bene­bene­
ficialficial functionfunction ofof thethe floodflood plainsplains inin thethe communitycommunity 
(Rossmiller(Rossmiller 1995).1995). 

Ohio'sOhio's statestate regulatoryregulatory andand resourceresource managementmanagement 
agenciesagencies areare requiredrequired byby lawlaw toto provideprovide technicaltechnical 
assistanceassistance toto locallocal governmentsgovernments concerningconcerning waterwater 
pollutionpollution control,control, coastalcoastal management,management, soilsoil andand 
waterwater conservation,conservation, floodflood plainplain management,management, andand 
publicpublic healthhealth toto helphelp locallocal governmentsgovernments protectprotect sur­sur­
faceface waterwater qualityquality (Ohio(Ohio RevisedRevised Code,Code, ChaptersChapters 
6111,6111, 1521,1521, 1506,1506, 1511,1511, andand 3745).3745). RegionalRegional andand 
countycounty planningplanning agenciesagencies alsoalso offeroffer technicaltechnical assis­assis­
tancetance toto municipalitiesmunicipalities andand townshiptownship jurisdictionsjurisdictions 
toto improveimprove theirtheir planningplanning capacity.capacity. CountyCounty plan­plan­
ningning commissionscommissions cancan assistassist municipalmunicipal corporationscorporations 
andand townshipstownships inin preparationpreparation ofof landland useuse andand zoningzoning 
plans,plans, althoughalthough preparationpreparation ofof comprehensivecomprehensive plansplans 
isis optionaloptional forfor locallocal governmentsgovernments inin thethe statestate ofof 
OhioOhio (Ohio(Ohio RevisedRevised CodeCode 7130).7130). 

LocalLocal AuthorityAuthority 

LocalLocal jurisdictionsjurisdictions directlydirectly shapeshape thethe naturalnatural en­en­
vironmentvironment inin theirtheir communitiescommunities throughthrough theirtheir cor­cor­
porateporate andand policepolice powerspowers usedused toto promotepromote 
andand protectprotect thethe health,health, welfare,welfare, andand safetysafety ofof 
communitycommunity residents.residents. FollowingFollowing SteinerSteiner (1991),(1991), 
locallocal jurisdictionsjurisdictions cancan influenceinfluence qualityquality ofof surfacesurface 
waterwater resourcesresources throughthrough regulation,regulation, spending,spending, andand 
taxation.taxation. 

AuthorityAuthority toto regulateregulate landland use,use, grantedgranted throughthrough aa 
combinationcombination ofof thethe community'scommunity's chartercharter ofof incorpo­incorpo­
rationration andand statestate planningplanning enablingenabling legislation,legislation, isis aa 
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keykey sourcesource ofof thethe municipalmunicipal andand townshiptownship rolerole inin 
protectingprotecting surfacesurface waterwater resources.resources. LocalLocal regulationregulation 
includesincludes landland useuse (zoning(zoning ordinances,ordinances, buildingbuilding 
codes,codes, subdivisionsubdivision regulations)regulations) andand determinationdetermination 
ofof landland useuse planningplanning process.process. TheThe significancesignificance ofof 
landland useuse forfor waterwater qualityquality andand hydrologyhydrology hashas beenbeen 
documenteddocumented well,well, beginningbeginning inin thethe 1970s1970s whenwhen landland 
useuse waswas foundfound toto bebe "the"the mostmost fundamental"fundamental" factorfactor 
determiningdetermining thethe qualityquality ofof thethe environmentenvironment byby thethe 
federalfederal Citizen'sCitizen's AdvisoryAdvisory CommitteeCommittee onon Environ­Environ­
mentalmental QualityQuality (Redding(Redding andand ParryParry 1973).1973). LandLand useuse 
planningplanning andand managementmanagement cancan protectprotect surfacesurface waterwater 
resourcesresources mostmost effectively,effectively, however,however, whenwhen inte­inte­
gratedgrated withwith environmentalenvironmental assessmentassessment andand regionalregional 
approachesapproaches (McHarg(McHarg 1969,1969, KaiserKaiser etet al.al. 1973,1973, Si­Si­
mondsmonds 1978,1978, YaroYaro etet al.al. 1993,1993, SchuelerSchueler 1994).1994). Un­Un­
fortunately,fortunately, decisionsdecisions mademade atat thethe locallocal levellevel areare 
oftenoften withoutwithout regardregard forfor thethe integrityintegrity ofof thethe wholewhole 
ecosystem,ecosystem, andand cancan rapidlyrapidly leadlead toto overalloverall degrada­degrada­
tiontion (Odum(Odum 1982).1982). 

LocalLocal governmentsgovernments cancan alsoalso protectprotect surfacesurface waterwater 
resourcesresources throughthrough theirtheir powerpower toto spendspend publicpublic 
monies,monies, eithereither forfor directdirect acquisitionacquisition ofof land,land, pur­pur­
chasechase ofof developmentdevelopment rightsrights oror conservationconservation ease­ease­
ments,ments, oror forfor infrastructureinfrastructure projects.projects. Finally,Finally, locallocal 
governmentsgovernments cancan protectprotect environmentalenvironmental qualityquality 
throughthrough theirtheir powerpower toto taxtax byby guidingguiding landland useuse 
throughthrough taxtax incentivesincentives oror disincentivesdisincentives (Baker(Baker 
1976).1976). 

LandLand planningplanning andand managementmanagement initiativesinitiatives havehave 
beenbeen implementedimplemented withinwithin aa looseloose andand fragmentedfragmented 
networknetwork inin thethe lastlast 3030 yearsyears inin thethe GreatGreat LakesLakes basin.basin. 
DespiteDespite thethe rangerange ofof initiativesinitiatives andand opportunitiesopportunities de­de­
scribedscribed above,above, thethe StateState ofof thethe GreatGreat LakesLakes reportreport ofof 
19951995 advisedadvised thatthat "land"land useuse andand re-usere-use changeschanges asso­asso­
ciatedciated withwith urbanurban developmentdevelopment ofof agriculturalagricultural landland 
andand encroachmentencroachment onon wetlandswetlands andand aquaticaquatic habitathabitat 
continuecontinue toto havehave aa significantlysignificantly negativenegative impactimpact onon 
waterwater resourcesresources (USEPAIEC(USEPAIEC 1995:9).1995:9). ToTo whatwhat extentextent 
doesdoes thethe rolerole ofof locallocal governmentsgovernments inin CuyahogaCuyahoga 
CountyCounty reflectreflect thethe statusstatus ofof thisthis looseloose networknetwork ofof ini­ini­
tiatives?tiatives? WhatWhat isis thethe unilateralunilateral rolerole ofof locallocal govern­govern­
mentsments inin protectingprotecting surfacesurface waterwater resources?resources? DoDo 
locallocal governmentsgovernments coordinatecoordinate theirtheir actions?actions? DoDo theythey 
obtainobtain technicaltechnical assistanceassistance whenwhen neededneeded toto improveimprove 
theirtheir effectiveness?effectiveness? HowHow wellwell dodo locallocal governmentsgovernments 
regulateregulate landslands useuse andand carrycarry outout landland planningplanning 
processesprocesses toto protectprotect surfacesurface water?water? 

RESEARCHRESEARCH DESIGNDESIGN 

FromFrom thethe reviewreview ofof existingexisting federalfederal andand statestate 
levellevel legislationlegislation andand programsprograms thatthat affectaffect surfacesurface 

waterwater resourcesresources presentedpresented above,above, aa frameworkframework ofof 
compliancecompliance mandatesmandates andand programprogram opportunitiesopportunities forfor 
locallocal governmentsgovernments waswas delineated.delineated. BecauseBecause landland 
useuse decisionsdecisions areare ofof locallocal purview,purview, aa significantsignificant 
levellevel ofof diversitydiversity inin thethe kindskinds ofof policiespolicies andand mech­mech­
anismsanisms implementedimplemented byby locallocal jurisdictionsjurisdictions waswas an­an­
ticipated.ticipated. SuchSuch diversitydiversity mightmight reflectreflect differencesdifferences inin 
communitycommunity values,values, economiceconomic circumstances,circumstances, nat­nat­
uralural andand culturalcultural resources,resources, institutionalinstitutional capacitycapacity 
(including(including thethe availabilityavailability andand useuse ofof technicaltechnical andand 
planningplanning informationinformation andand expertise),expertise), politicalpolitical will,will, 
fiscalfiscal resources,resources, andand variationsvariations inin policepolice powerpower em­em­
bodiedbodied inin thethe charterscharters ofof incorporationincorporation forfor munici­munici­
palitiespalities andand townships.townships. 

OurOur datadata collectioncollection soughtsought informationinformation aboutabout 
local-levellocal-level planningplanning processes,processes, regulation,regulation, spendingspending 
andand taxationtaxation thatthat explicitlyexplicitly oror implicitlyimplicitly affectaffect sur­sur­
faceface waterwater resources.resources. LocalLocal regulationregulation ofof landland useuse 
andand otherother actionsactions shapingshaping environmentalenvironmental qualityquality areare 
implementedimplemented throughthrough eacheach jurisdiction'sjurisdiction's CodifiedCodified 
Ordinances.Ordinances. WeWe beganbegan byby reviewingreviewing thethe zoningzoning or­or­
dinances,dinances, subdivisionsubdivision regulations,regulations, buildingbuilding codescodes 
andand publicpublic health,health, safetysafety andand sanitationsanitation regulationsregulations 
ofof eacheach ofof thethe 5959 municipalmunicipal corporationscorporations andand town­town­
shipsships inin thethe county.county. TheThe zoningzoning andand subdivisionsubdivision 
recordsrecords werewere availableavailable inin hard-copyhard-copy filesfiles atat thethe 
CuyahogaCuyahoga CountyCounty PlanningPlanning Commission.Commission. TheThe 
buildingbuilding codes,codes, andand health,health, safety,safety, andand sanitationsanitation 
regulationsregulations werewere reviewedreviewed usingusing filesfiles atat ClevelandCleveland 
CityCity Hall'sHall's PublicPublic AdministrationAdministration Library.Library. 

AA letterletter waswas thenthen sentsent toto thethe mayormayor ofof eacheach juris­juris­
dictiondiction inin thethe county.county. TheThe letterletter containedcontained anan expla­expla­
nationnation ofof thethe projectproject andand aa tabletable summarizingsummarizing thethe 
municipality'smunicipality's currentcurrent regulationsregulations culledculled fromfrom ourour 
reviewreview atat thethe PlanningPlanning CommissionCommission andand CityCity Hall.Hall. 
WeWe askedasked thatthat thethe appropriateappropriate departmentdepartment verifyverify ourour 
informationinformation andand makemake updatesupdates asas necessary.necessary. WeWe alsoalso 
includedincluded aa questionnairequestionnaire thatthat askedasked respondentsrespondents toto 
indicateindicate whetherwhether theirtheir communitiescommunities usedused aa varietyvariety ofof 
otherother planningplanning oror reviewreview mechanismsmechanisms oror procedures,procedures, 
whetherwhether theythey hadhad receivedreceived technicaltechnical assistanceassistance oror fi­fi­
nancialnancial assistanceassistance fromfrom otherother governmentsgovernments oror agen­agen­
ciescies inin thethe lastlast 55 yearsyears andand forfor what,what, andand thethe levellevel ofof 
importanceimportance placedplaced onon environmentalenvironmental qualityquality andand en­en­
vironmentalvironmental issuesissues inin theirtheir community.community. Municipali­Municipali­
tiesties andand townshipstownships werewere telephonedtelephoned 33 weeksweeks laterlater toto 
promptprompt returnreturn ofof thethe questionnaire.questionnaire. TwoTwo roundsrounds ofof 
additionaladditional conveyanceconveyance ofof thethe questionnairequestionnaire byby fac­fac­
similesimile werewere carriedcarried outout forfor thosethose jurisdictionsjurisdictions thatthat 
diddid notnot respond,respond, followedfollowed byby additionaladditional telephonetelephone 
callscalls askingasking thethe jurisdictionjurisdiction toto returnreturn thethe question­question­
naire.naire. InIn all,all, 3737 ofof thethe 5959 municipalmunicipal andand townshiptownship ju­ju­
risdictionsrisdictions responded.responded. 
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FINDINGSFINDINGS 

WeWe discovereddiscovered aa widewide rangerange ofof ordinancesordinances withwith 
directdirect andand potentiallypotentially indirectindirect effectseffects onon surfacesurface 
waterwater resources.resources. WeWe sortedsorted thethe ordinancesordinances intointo aa setset 
ofof sixsix resource/physiographicresource/physiographic categoriescategories andand fivefive 
planningllandplanninglland useuse categoriescategories ofof mechanismsmechanisms thatthat 
wouldwould affectaffect surfacesurface waterwater resources.resources. 

Resource/Resource/ PhysiographicPhysiographic ProtectionProtection MechanismsMechanisms 

TableTable 11 summarizessummarizes thethe frequenciesfrequencies withwith whichwhich 
locallocal governmentsgovernments usedused mechanismsmechanisms inin thethe sixsix cate­cate­
goriesgories thatthat addressaddress waterwater resourcesresources oror physio­physio­
graphicgraphic characteristicscharacteristics (erosion(erosion control,control, 
grading/excavation,grading/excavation, floodflood plainplain control,control, preserva­preserva­
tiontion ofof topography,topography, surfacesurface waterwater quality,quality, andand sur­sur­
faceface waterwater flow/hydrology).flow/hydrology). LocalLocal jurisdictionsjurisdictions useuse 
grading/excavationgrading/excavation requirements,requirements, erosionerosion control,control, 
andand floodflood plainplain controlcontrol mostmost frequentlyfrequently (39,(39, 33,33, andand 
3737 jurisdictions,jurisdictions, respectively).respectively). ErosionErosion controlcontrol andand 
grading/excavationgrading/excavation requirementsrequirements typifytypify standardstandard 
buildingbuilding andand subdivisionsubdivision regulations,regulations, althoughalthough therethere 
waswas considerableconsiderable varietyvariety inin thethe scopescope andand applica­applica­
tiontion ofof thesethese ordinancesordinances andand theirtheir requirements.requirements. TheThe 
frequencyfrequency ofof floodflood plainplain controlscontrols cancan bebe attributedattributed 
toto existingexisting federalfederal insuranceinsurance programprogram requirementsrequirements 
withwith whichwhich allall locallocal jurisdictionsjurisdictions participatingparticipating mustmust 
comply.comply. TwentyTwenty fourfour ofof thethe 5959 municipalitiesmunicipalities havehave 
ordinancesordinances protectingprotecting thethe naturalnatural topographytopography ofof thethe 
land,land, aa categorycategory whichwhich movesmoves significantlysignificantly beyondbeyond 
protectingprotecting health,health, safety,safety, andand welfarewelfare ofof communitycommunity 
residentsresidents toto protectingprotecting naturalnatural features.features. TheThe major­major­
ityity ofof thethe 2424 communitiescommunities thatthat havehave passedpassed ordi­ordi­
nancesnances protectingprotecting naturalnatural topographytopography areare eithereither 
locatedlocated inin thethe easteast oror southernsouthern sideside ofof thethe countycounty 
(where(where aa hillyhilly terrainterrain predominates),predominates), areare locatedlocated ad­ad­
jacentjacent toto LakeLake ErieErie (where(where lakelake frontfront bluffsbluffs domi-domi-

TABLETABLE 1.1. NumberNumber ofof communitiescommunities inin CuyahogaCuyahoga 
CountyCounty usingusing mechanismsmechanisms inin resourceresource // physio­physio­
graphicgraphic categoriescategories toto protectprotect surfacesurface waterwater 
resources.resources. 

N=59N=59 
RESOURCERESOURCE // PHYSIOGRAPHICPHYSIOGRAPHIC ## 

ErosionErosion ControlControl 3333 
Grading/ExcavationGrading/Excavation 3939 
FloodFlood PlainPlain ControlControl 3737 
PreservationPreservation ofof TopographyTopography 2424 
SurfaceSurface WaterWater QualityQuality 66 
SurfaceSurface WaterWater Flow/HydrologyFlow/Hydrology 2121 

nate),nate), oror havehave significantsignificant surfacesurface waterwater formationsformations 
shapingshaping thethe contourscontours ofof thethe land.land. 

TheThe infrequencyinfrequency ofof ordinancesordinances explicitlyexplicitly focusedfocused 
onon surfacesurface waterwater qualityquality mightmight stemstem fromfrom locallocal per­per­
ceptionception thatthat statestate andand federalfederal permitpermit dischargedischarge pro­pro­
gramsgrams areare regulationregulation enough.enough. OnlyOnly 2121 jurisdictionsjurisdictions 
havehave ordinancesordinances regulatingregulating surfacesurface waterwater "flow""flow" oror 
"hydrology.""hydrology." TheThe infrequencyinfrequency ofof ordinancesordinances fo­fo­
cusedcused onon surfacesurface waterwater flowflow isis troubling,troubling, consider­consider­
inging thethe StateState ofof Ohio'sOhio's requirementsrequirements thatthat 
constructionconstruction processesprocesses dodo notnot resultresult inin excessexcess off­off­
sitesite waterwater flow.flow. ManyMany jurisdictionsjurisdictions havehave nono locallocal 
ordinancesordinances oror otherother regulationsregulations forfor thesethese twotwo cate­cate­
gories,gories, yetyet ultimatelyultimately itit isis locallocal buildingbuilding andand subdi­subdi­
visionvision regulationsregulations andand theirtheir enforcementenforcement thatthat willwill 
ensureensure successfulsuccessful implementationimplementation ofof thethe statestate pol­pol­
icy.icy. MunicipalitiesMunicipalities thatthat havehave adoptedadopted stream-corri­stream-corri­
dordor protectionprotection regulationsregulations havehave donedone soso voluntarily,voluntarily, 
oftenoften throughthrough thethe guidanceguidance andand catalystcatalyst providedprovided byby 
thethe countycounty SoilSoil andand WaterWater ConservationConservation DistrictDistrict 
agent.agent. 

DuringDuring datadata collection,collection, wewe discovereddiscovered aa widewide 
rangerange inin thethe scopescope andand likelylikely effectivenesseffectiveness ofof ordi­ordi­
nancesnances withinwithin thethe resource/physiographicresource/physiographic cate­cate­
gories.gories. EachEach municipality'smunicipality's approachapproach waswas rankedranked toto 
portrayportray moremore accuratelyaccurately thethe currentcurrent statusstatus ofof thesethese 
mechanismsmechanisms andand toto beginbegin toto understandunderstand thethe ex­ex­
pectedpected levellevel ofof overalloverall effectiveness.effectiveness. ProtectionProtection 
mechanismsmechanisms werewere evaluatedevaluated accordingaccording toto threethree cri­cri­
teria:teria: 

•• 	Watershed-based-theWatershed-based-the ordinanceordinance promotespromotes 
functionalfunctional integrityintegrity ofof thethe land/waterland/water systemsystem 

•• 	Coordination-theCoordination-the ordinanceordinance promotespromotes collab­collab­
orationoration andand exchangeexchange ofof informationinformation amongamong 
governmentgovernment agenciesagencies andand stakeholdersstakeholders 

•• 	LocalLocal Initiative-theInitiative-the practicepractice goesgoes beyondbeyond 
state/federalstate/federal requirementsrequirements 

BasedBased onon thesethese criteria,criteria, decisiondecision rulesrules forfor aa lowlow 
andand highhigh rankrank werewere developeddeveloped forfor eacheach ofof thethe sixsix 
protectionprotection mechanisms.mechanisms. TableTable 22 presentspresents thesethese 
rules.rules. 

ForFor eacheach categorycategory thethe ordinanceordinance ofof aa communitycommunity 
waswas rankedranked byby twotwo projectproject teamteam membersmembers toto checkcheck 
thethe reliabilityreliability ofof thethe decisiondecision rulesrules andand rankingranking defi­defi­
nitions.nitions. AA rankrank ofof "low""low" waswas thenthen assignedassigned 11 point;point; 
aa rankrank ofof "high,""high," 22 points.points. ScoresScores forfor eacheach ofof thethe sixsix 
categoriescategories werewere summedsummed toto givegive eacheach communitycommunity 
anan overalloverall scorescore designatingdesignating thethe community'scommunity's man­man­
agementagement systemsystem forfor surfacesurface waterwater protection.protection. Juris­Juris­
dictionsdictions werewere placedplaced inin threethree levelslevels ofof surfacesurface waterwater 
resourceresource protection-low,protection-low, medium,medium, andand high-ac-high-ac­
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TABLETABLE 2.2. DecisionDecision rulesrules forfor rankingranking surfacesurface waterwater resourceresource protectionprotection mechanismsmechanisms adoptedadopted byby locallocal 
jurisdictionsjurisdictions inin CuyahogaCuyahoga County.County. 

MechanismMechanism LowLow 

ErosionErosion controlcontrol reseeding,reseeding, replanting,replanting, oror otherother groundground 
covercover withinwithin aa specificspecific periodperiod afterafter 
constructionconstruction 

GradingGrading oror permitpermit toto conductconduct gradinggrading accordingaccording 
excavationexcavation toto standardstandard engineeringengineering practicespractices 

SurfaceSurface absenceabsence ofof regulationsregulations 
qualityquality 

SurfaceSurface waterwater flowflow 	 prohibitsprohibits obstructionobstruction oror diversiondiversion ofof 
naturalnatural flowflow 

PreservePreserve naturalnatural absenceabsence ofof ordinanceordinance 
topographytopography 

FloodFlood plainplain meetsmeets requirementsrequirements ofof federalfederal 
controlcontrol floodflood insuranceinsurance programsprograms 

cordingcording toto thesethese summations.summations. FigureFigure 22 presentspresents thethe 
spatialspatial distributiondistribution ofof thesethese levelslevels inin CuyahogaCuyahoga 
County.County. 

CommunitiesCommunities nownow experiencingexperiencing intenseintense landland de­de­
velopmentvelopment tendedtended toto rankrank higherhigher inin ourour system,system, 
largelylargely duedue toto theirtheir moremore stringentstringent requirementsrequirements forfor 
erosionerosion controlcontrol andand preservationpreservation ofof naturalnatural topogra­topogra­
phyphy duringduring construction.construction. ThisThis outcomeoutcome mostmost likelylikely 
stemsstems fromfrom severalseveral factors.factors. WeWe wouldwould expectexpect com­com­
munitiesmunities atat thethe county'scounty's outerouter edgeedge presentlypresently expe­expe­
riencingriencing landland developmentdevelopment todaytoday toto havehave moremore 
restrictiverestrictive controlscontrols thanthan thosethose whosewhose landland isis byby andand 
largelarge developed.developed. TheseThese currently-developingcurrently-developing com­com­
munitiesmunities benefitbenefit fromfrom knowledgeknowledge ofof pastpast experi­experi­
ences,ences, greatergreater availableavailable informationinformation aboutabout thethe 
environment,environment, andand moremore numerousnumerous andand strictstrict require­require­
mentsments fromfrom statestate andand federalfederal governments.governments. TheThe 
communitiescommunities withwith thethe highesthighest rankingsrankings areare alsoalso al­al­
mostmost allall adjacentadjacent toto oneone ofof thethe threethree majormajor riversrivers inin 
thethe county:county: thethe Rocky,Rocky, thethe Cuyahoga,Cuyahoga, andand thethe Cha­Cha­
gringrin (Fig.(Fig. 2).2). TheseThese river-corridorriver-corridor communitiescommunities 
havehave beenbeen influencedinfluenced toto directlydirectly protectprotect surfacesurface 
waterwater byby twotwo regionalregional parkpark agencies.agencies. TheThe ClevelandCleveland 
MetroparksMetroparks overseesoversees aa setset ofof regionalregional parks,parks, withwith 
threethree parksparks inin thethe RockyRocky RiverRiver basin,basin, threethree parksparks inin 
thethe CuyahogaCuyahoga RiverRiver basin,basin, andand twotwo parksparks inin thethe 
ChagrinChagrin RiverRiver basinbasin withinwithin CuyahogaCuyahoga County.County. TheThe 
CuyahogaCuyahoga ValleyValley NationalNational RecreationRecreation Area,Area, admin­admin­
isteredistered byby thethe NationalNational ParkPark Service,Service, encompassesencompasses 

HighHigh 

submitsubmit planplan forfor erosionerosion controlcontrol priorprior toto 
construction,construction, coordinationcoordination withwith otherother agenciesagencies 
forfor technicaltechnical assistance,assistance, oror tietie erosionerosion controlcontrol toto 
otherother environmentalenvironmental conditionsconditions 

sitesite integrityintegrity maintained,maintained, includingincluding attentionattention 
toto featuresfeatures suchsuch asas trees,trees, waterwater flow,flow, topsoiltopsoil condi­condi­
tionstions andand topographytopography 

regulationsregulations prohibitprohibit waterwater polluting,polluting, dumping,dumping, 
litteringlittering oror unwhole-someunwhole-some useuse ofof surfacesurface waterwater 

requiresrequires maintenancemaintenance ofof somesome specifiedspecified 
bufferbuffer areaarea aroundaround waterwater coursecourse 

minimalminimal alterationalteration ofof thethe naturalnatural topographytopography atat 
timetime ofof landland developmentdevelopment 

exceedsexceeds federalfederal requirements:requirements: restrictsrestricts typestypes 
ofof useuse inin floodflood plain,plain, expandsexpands areaarea coveredcovered oror re­re­
quiresquires moremore stringentstringent buildingbuilding standardsstandards 

partpart ofof anotheranother communitycommunity inin thethe countycounty inin thethe 
CuyahogaCuyahoga RiverRiver basin.basin. BothBoth thesethese parkpark organiza­organiza­
tionstions havehave outreachoutreach programsprograms toto communitiescommunities adja­adja­
centcent toto theirtheir administrativeadministrative areas.areas. TheThe uniqueunique 
presencepresence ofof thesethese parkpark systemssystems hashas mostmost positivelypositively 
influencedinfluenced thethe communitiescommunities atat thethe fringefringe ofof thethe 
county.county. TheseThese communitiescommunities havehave alsoalso beenbeen targetedtargeted 
byby regionalregional SoilSoil andand WaterWater ConservationConservation DistrictDistrict 
staff.staff. 

DespiteDespite thesethese relativelyrelatively strongerstronger surfacesurface waterwater 
managementmanagement efforts,efforts, thethe highhigh levellevel ofof variabilityvariability 
withinwithin eacheach watershedwatershed isis troubling.troubling. BeginningBeginning atat 
thethe mostmost "upstream""upstream" sectionsection inin eacheach riverriver basinbasin 
withinwithin thethe county,county, wewe seesee varyingvarying levelslevels ofof efforteffort toto 
protectprotect surfacesurface waterwater quality.quality. TheThe effectseffects ofof aa 
higherhigher levellevel ofof protectionprotection byby anan upstreamupstream commu­commu­
nitynity cancan bebe minimizedminimized asas thethe riverriver runsruns throughthrough lessless 
protectedprotected areasareas inin downstreamdownstream communities.communities. Signif­Signif­
icanticant tributarytributary waterwater courses,courses, bothboth smallsmall andand large,large, 
remainremain muchmuch lessless wellwell protectedprotected inin communitiescommunities 
thatthat rankedranked "low""low" onon ourour scalescale (see(see forfor example,example, thethe 
lowerlower reachesreaches andand tributariestributaries ofof thethe CuyahogaCuyahoga 
River).River). NoneNone ofof thethe communitiescommunities studiedstudied hashas aa 
comprehensivecomprehensive surfacesurface waterwater managementmanagement ap­ap­
proachproach oror policy,policy, however.however. EvenEven thethe relativelyrelatively 
strongerstronger efforteffort byby thethe upstreamupstream communitiescommunities isis 
troublesome,troublesome, forfor hundredshundreds ofof acresacres ofof landland areare con­con­
vertedverted fromfrom ruralrural toto urbanurban eacheach yearyear inin thesethese 
communities.communities. TheThe variabilityvariability inin managementmanagement 
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FIG.FIG. 2.2. RelativeRelative strengthstrength ofof combinedcombined resource/physiographicresource/physiographic protectionprotection 
mechanisms,mechanisms, byby municipalmunicipal jurisdiction.jurisdiction. 

approachesapproaches andand thethe volumevolume ofof landland conversionconversion reg­reg­
ulatedulated byby thethe upstreamupstream communitiescommunities diminishesdiminishes thethe 
overalloverall qualityquality ofof thethe waterwater enteringentering LakeLake Erie.Erie. 

PlanningPlanning andand LandLand UseUse ProtectionProtection MechanismsMechanisms 

RelativelyRelatively fewfew locallocal jurisdictionsjurisdictions inin CuyahogaCuyahoga 
CountyCounty havehave ordinancesordinances whichwhich exemplifyexemplify moremore in­in­
novativenovative zoningzoning andand subdivisionsubdivision practicespractices usedused inin 
manymany communitiescommunities toto protectprotect surfacesurface waterwater re­re­
sourcessources :: clustercluster development,development, openopen space,space, overlayoverlay 
zoning,zoning, performanceperformance standards,standards, andand plannedplanned unitunit 
developmentdevelopment (PUD).(PUD). ClusterCluster developmentdevelopment ordi­ordi­
nancesnances allowallow oror requirerequire reservationreservation ofof openopen areasareas 
aroundaround buildings.buildings. InIn aa subdivision,subdivision, forfor example,example, 
housinghousing wouldwould bebe "clustered""clustered" inin closeclose proximityproximity onon 
smallersmaller lotslots andand aa largelarge potionpotion ofof thethe subdivisionsubdivision 
acreageacreage wouldwould bebe leftleft freefree fromfrom buildings,buildings, roads,roads, oror 
parkingparking areas.areas. AnAn openopen spacespace ordinanceordinance cancan referrefer toto 
buildingbuilding placement,placement, suchsuch asas inin aa clustercluster develop­develop­
ment,ment, oror cancan setset asideaside largerlarger areasareas ofof landland toto pre­pre­
serveserve greengreen spacespace oror habitathabitat areas.areas. BothBoth thesethese 
mechanismsmechanisms cancan maintainmaintain vegetatedvegetated surfaces,surfaces, whichwhich 

absorbabsorb andand filterfilter rainrain water,water, decreasingdecreasing surfacesurface run­run­
offoff (compared(compared toto parkingparking lotslots andand roofs)roofs) inin stormstorm 
events,events, andand minimizingminimizing nonpointnonpoint sourcesource pollution.pollution. 
AnAn overlayoverlay zonezone isis designateddesignated asas aa specialspecial landland useuse 
category,category, andand generallygenerally supersedessupersedes existingexisting zoningzoning 
requirements.requirements. CommunitiesCommunities cancan createcreate riparianriparian cor­cor­
ridorsridors usingusing anan overlayoverlay zone,zone, forfor example.example. Perfor­Perfor­
mancemance standardsstandards cancan bebe assignedassigned toto anyany typetype ofof 
landland zoningzoning toto ensureensure thatthat useuse ofof thethe propertyproperty meetsmeets 
appropriateappropriate levelslevels ofof impact.impact. ForFor example,example, landland de­de­
velopersvelopers couldcould bebe requiredrequired toto maintainmaintain post-con­post-con­
structionstruction off-siteoff-site waterwater flowflow toto withinwithin 5%5% ofof 
pre-constructionpre-construction rates.rates. AA plannedplanned unitunit developmentdevelopment 
(PUD)(PUD) isis aa specialspecial landland useuse zonezone thatthat allowsallows aa mixmix 
ofof landland useuse typestypes andand foregoesforegoes manymany traditionaltraditional re­re­
quirements.quirements. SiteSite designdesign isis negotiatednegotiated betweenbetween thethe 
developerdeveloper andand thethe community'scommunity's planningplanning depart­depart­
ment.ment. ForFor example,example, aa developerdeveloper mightmight bebe allowedallowed 
additionaladditional buildingbuilding heightheight oror densitydensity inin exchangeexchange 
forfor includingincluding aa stormstorm waterwater retentionretention basinbasin toto ac­ac­
commodatecommodate bothboth aa newnew subdivisionsubdivision andand anan adjacentadjacent 
olderolder neighborhood.neighborhood. TableTable 33 summarizessummarizes thethe fre-fre­



280 280 

SURFACE WATER RESOURCE PROTECTION

TABLETABLE 3.3. NumberNumber ofof communitiescommunities usingusing plan­plan­
ningning mechanismsmechanisms forfor surfacesurface waterwater protection.protection. 

N=59N=59 
PLANNINGPLANNING // LANDLAND USEUSE ## 

ClusterCluster DevelopmentDevelopment 77 
OpenOpen SpaceSpace 2020 
OverlayOverlay ZoningZoning 55 
PerformancePerformance StandardsStandards 2828 
PlannedPlanned UnitUnit DevelopmentDevelopment 1616 

quencyquency atat whichwhich thesethese typestypes ofof mechanismsmechanisms areare 
usedused inin CuyahogaCuyahoga County.County. 

OnlyOnly performanceperformance standardsstandards (28(28 ofof 59)59) andand openopen 
spacespace (20(20 ofof 59)59) mechanismsmechanisms werewere usedused atat anyany 
meaningfulmeaningful level.level. However,However, performanceperformance standardsstandards 
werewere mostmost oftenoften usedused toto addressaddress on-siteon-site noise;noise; openopen 
spacespace ordinancesordinances inin thethe majoritymajority concernedconcerned lawnlawn 
andand landscapinglandscaping areasareas aroundaround condominiumscondominiums andand 
townhouses.townhouses. DespiteDespite theirtheir potentialpotential forfor protectingprotecting 
waterwater rechargerecharge areasareas andand riparianriparian corridors,corridors, useuse ofof 
clustercluster development,development, overlayoverlay zoning,zoning, andand PUDsPUDs areare 
minimalminimal inin thethe county.county. TheThe lowlow frequencyfrequency ofof thesethese 
typestypes ofof mechanismsmechanisms isis mostmost likelylikely aa directdirect resultresult ofof 
twotwo interrelatedinterrelated conditions:conditions: locallocal reluctancereluctance toto passpass 
innovativeinnovative planningplanning mechanismsmechanisms andand thethe statusstatus ofof 
statestate law.law. AsAs JacobsJacobs (1989)(1989) hashas described,described, strongstrong 
traditionstraditions ofof locallocal autonomyautonomy severelyseverely limitlimit thethe statestate 
rolerole inin locallocal landland useuse decisiondecision making,making, forfor environ­environ­
mentalmental purposespurposes oror otherwise,otherwise, andand thisthis conditioncondition 
certainlycertainly existsexists inin Ohio.Ohio. TheThe statestate planningplanning en­en­
ablingabling legislationlegislation inin OhioOhio doesdoes notnot requirerequire thatthat locallocal 
jurisdictionsjurisdictions developdevelop comprehensivecomprehensive oror mastermaster 
plans.plans. CommunitiesCommunities cancan thereforetherefore designatedesignate landland 
useuse throughthrough zoningzoning ordinancesordinances withoutwithout considera­considera­
tiontion ofof broaderbroader naturalnatural resourceresource issues.issues. 

EquallyEqually significant,significant, somesome locallocal leadersleaders considerconsider 
landland regulationregulation forfor environmentalenvironmental purposespurposes aa detri­detri­
mentment toto economiceconomic development.development. AsAs partpart ofof theirtheir re­re­
sponsibilitiessponsibilities toto serveserve thethe public,public, locallocal governmentgovernment 
leadersleaders inin CuyahogaCuyahoga CountyCounty considerconsider commercial,commercial, 
residential,residential, andand industrialindustrial developmentdevelopment asas theirtheir 
mostmost importantimportant priority.priority. ManyMany ofof thesethese leadersleaders havehave 
notnot respondedresponded toto growinggrowing recognitionrecognition byby citizenscitizens 
thatthat thethe arealareal growthgrowth occurringoccurring atat thethe outerouter edgesedges ofof 
thethe countycounty isis havinghaving anan adverseadverse effecteffect onon commu­commu­
nitynity liveabilityliveability andand environmentalenvironmental quality.quality. More­More­
over,over, accordingaccording toto oneone regionalregional publicpublic employeeemployee 
interviewed,interviewed, decisiondecision makersmakers inin somesome locallocal jurisdic­jurisdic­
tionstions whowho acceptaccept thethe needneed forfor strongerstronger environmen­environmen­
taltal protectionprotection areare reluctantreluctant toto passpass moremore innovativeinnovative 
zoningzoning ordinancesordinances becausebecause ofof fearfear ofof legallegal actionaction 

allegingalleging aa "taking""taking" byby landland ownersowners andand landland devel­devel­
opers.opers. 

FromFrom thethe inventoryinventory andand analysis,analysis, wewe seesee aa greatgreat 
varietyvariety inin thethe kindskinds ofof surfacesurface waterwater resourceresource pro­pro­
tectiontection mechanismsmechanisms andand thethe frequencyfrequency ofof theirtheir ap­ap­
plication.plication. TheThe unevenuneven protectionprotection acrossacross thethe countycounty 
isis mademade eveneven moremore clearclear byby thethe analysisanalysis ofof thethe rela­rela­
tivetive strengthsstrengths ofof thethe particularparticular ordinancesordinances withinwithin 
eacheach categorycategory presentedpresented above.above. EnforcementEnforcement ofof ex­ex­
istingisting mechanismsmechanisms isis aa problemproblem asas well,well, accordingaccording 
toto oneone regionalregional technicaltechnical staffstaff person,person, asas regulationsregulations 
areare unevenlyunevenly appliedapplied toto constructionconstruction practicespractices andand 
issuanceissuance ofof buildingbuilding permits.permits. 

PolicyPolicy andand ProcessProcess MechanismsMechanisms 

TableTable 44 summarizessummarizes thethe responsesresponses fromfrom thethe ques­ques­
tionnairestionnaires (N(N == 37).37). WeWe seesee thatthat forfor everyevery questionquestion 
exceptexcept whetherwhether thethe jurisdictionjurisdiction includedincluded environ­environ­
mentalmental considerationsconsiderations inin anyany kindkind ofof communitycommunity 
plansplans (19(19 ofof 37),37), fewfew communitiescommunities respondedresponded posi­posi­
tivelytively toto thethe useuse ofof aa setset ofof planningplanning andand policypolicy 
processesprocesses regardingregarding environmentalenvironmental quality.quality. MostMost ofof 
thethe communitiescommunities acceptingaccepting financialfinancial assistanceassistance (9(9 ofof 
37)37) appliedapplied itit toto improvementsimprovements inin pointpoint sourcesource 
reduction.reduction. However,However, whenwhen askedasked toto rankrank thethe levellevel 
ofof importanceimportance theirtheir communitycommunity placesplaces onon environ­environ­
mentalmental qualityquality asas partpart ofof itsits decisiondecision making,making, 2424 re­re­
spondentsspondents indicatedindicated "very"very important,"important," andand 99 
indicatedindicated "somewhat"somewhat important."important." DespiteDespite thethe rela­rela­
tivelytively lowlow frequencyfrequency ofof landland management,management, planningplanning 
andand policypolicy processprocess mechanisms,mechanisms, 3333 ofof thethe 3737 re­re­
spondentsspondents indicatedindicated thatthat environmentalenvironmental protectionprotection 
waswas important.important. ThisThis responseresponse indicatesindicates atat minimumminimum 
aa strongstrong dissonancedissonance betweenbetween regulatoryregulatory andand plan­plan­
ningning implementationimplementation andand thethe perceptionperception ofof environ­environ­
mentalmental managersmanagers inin thethe mayor'smayor's officeoffice oror executiveexecutive 
departments.departments. 

TABLETABLE 4.4. FrequencyFrequency ofof questionnairequestionnaire responses.responses. 

N=N= 3737 

Mechanisms/ProcessesMechanisms/Processes nono yesyes nrnr 

UseUse TaxTax IncentivesIncentives 3333 33 22 
UseUse SpendingSpending PoliciesPolicies 3030 55 22 
PlanPlan ElementsElements 1616 1919 22 
EnvironmentalEnvironmental ReviewReview 3030 66 11 
FinancialFinancial AssistanceAssistance 2727 99 11 
TechnicalTechnical AssistanceAssistance 3030 66 11 
BrownfieldsBrownfields AssistanceAssistance 3131 44 22 

ValuesValues notnot somesome veryvery nrnr 


ImportanceImportance ofof Environ.Environ. 22 99 2424 22 
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SummarySummary 

TheThe currentcurrent statusstatus ofof locallocal jurisdictionjurisdiction effortsefforts 
leadsleads toto fragmentedfragmented andand unevenuneven protectionprotection ofof sur­sur­
faceface waterwater resourcesresources inin CuyahogaCuyahoga County.County. OurOur re­re­
sultssults reflectreflect problemsproblems inin allall threethree areasareas ofof locallocal 
action:action: compliance,compliance, participationparticipation inin statestate andand fed­fed­
eraleral programs,programs, andand locallocal initiative.initiative. 

ComplianceCompliance 

HowHow wellwell cancan locallocal governmentsgovernments bebe meetingmeeting re­re­
quirementsquirements ofof federalfederal lawlaw concerningconcerning surfacesurface waterwater 
withwith thisthis kindkind ofof managementmanagement andand planningplanning frame­frame­
workwork inin place?place? TheThe infrequentinfrequent useuse ofof planningplanning andand 
resourceresource mechanismsmechanisms well-regardedwell-regarded toto addressaddress non­non­
pointpoint sourcesource runoffrunoff raisesraises seriousserious concern,concern, asas locali­locali­
tiesties willwill needneed toto increaseincrease theirtheir implementationimplementation ofof 
bestbest managementmanagement practices.practices. TheThe largelarge rangerange ofof 
strengthstrength withinwithin mechanismmechanism categoriescategories meansmeans thatthat 
despitedespite ordinancesordinances "on"on thethe books,"books," highhigh uncertaintyuncertainty 
existsexists inin howhow wellwell surfacesurface waterwater resourcesresources areare pro­pro­
tectedtected fromfrom nonpointnonpoint sourcesource pollution,pollution, especiallyespecially 
pollutionpollution generatedgenerated duringduring constructionconstruction activities.activities. 

LocalLocal ParticipationParticipation inin Federal,Federal, State,State, andand CountyCounty 
TechnicalTechnical AssistanceAssistance ProgramsPrograms 

DespiteDespite thethe existenceexistence ofof numerousnumerous federal,federal, state,state, 
andand countycounty technicaltechnical assistanceassistance programs,programs, fewfew mu­mu­
nicipalnicipal andand townshiptownship governmentsgovernments reportedreported usingusing 
them.them. OneOne ofof thethe mostmost importantimportant componentscomponents whenwhen 
protectingprotecting surfacesurface waterwater resourcesresources isis aa regionalregional oror 
watershedwatershed perspective.perspective. AllAll thethe locallocal jurisdictionsjurisdictions inin 
CuyahogaCuyahoga CountyCounty areare withinwithin thethe LakeLake ErieErie drainagedrainage 
basin,basin, eithereither asas partpart ofof thethe Cuyahoga,Cuyahoga, Rocky,Rocky, andand 
ChagrinChagrin riversrivers watershedswatersheds oror asas partpart ofof thethe LakeLake 
ErieErie shorelineshoreline drainagedrainage area.area. TheThe CountyCounty PlanningPlanning 
CommissionCommission staff,staff, thethe SoilSoil ConservationConservation District,District, 
andand thethe ClevelandCleveland MetroparksMetroparks havehave spentspent muchmuch 
timetime andand resourcesresources onon outreachoutreach andand technicaltechnical assis­assis­
tancetance toto buildbuild aa moremore regionalregional perspective.perspective. TheThe 
agenciesagencies provideprovide datadata andand modelmodel ordinancesordinances thatthat 
couldcould bebe usedused byby locallocal jurisdictionsjurisdictions forfor protectingprotecting 
surfacesurface waterwater resources.resources. AdoptionAdoption ofof thesethese modelmodel 
ordinancesordinances wouldwould tendtend toto minimizeminimize thethe unevenuneven ef­ef­
fectivenessfectiveness betweenbetween communitiescommunities inin thethe watersheds.watersheds. 
MostMost jurisdictionsjurisdictions inin thethe countycounty havehave notnot adoptedadopted 
thesethese modelmodel ordinances,ordinances, however.however. TheThe lowlow responseresponse 
whenwhen questionedquestioned aboutabout receiptreceipt ofof "outside""outside" techni­techni­
calcal assistanceassistance wouldwould indicateindicate thatthat requiredrequired effortsefforts toto 
includeinclude locallocal governmentsgovernments inin developingdeveloping nonpointnonpoint 
sourcesource managementmanagement plansplans byby Ohio'sOhio's statestate agenciesagencies 
areare eithereither notnot reachingreaching locallocal governments,governments, oror notnot 

well-knownwell-known inin thethe locallocal chiefchief executive'sexecutive's officeoffice oror 
byby municipalmunicipal staff.staff. 

LocalLocal InitiativeInitiative 

WhetherWhether locallocal jurisdictionsjurisdictions coordinatecoordinate theirtheir ac­ac­
tionstions withwith othersothers inin theirtheir watershedswatersheds oror not,not, theirtheir 
unilateralunilateral actionsactions remainremain predominantpredominant becausebecause legallegal 
authorityauthority forfor landland useuse controlcontrol remainsremains atat thethe locallocal 
level.level. TheThe resultsresults concerningconcerning planningplanning andand policypolicy 
mechanismsmechanisms appearappear toto reflectreflect aa problemproblem limitinglimiting thethe 
effectivenesseffectiveness ofof thethe "land"land guidanceguidance system"system" atat thethe 
locallocal levellevel thatthat CrokeCroke etet al.al. (1973)(1973) identified-anidentified-an 
uncertainuncertain relationshiprelationship betweenbetween surfacesurface waterwater pro­pro­
tectiontection andand communitycommunity landland useuse planning.planning. QuiteQuite 
frequently,frequently, thethe buildingbuilding codescodes andand zoningzoning ordi­ordi­
nancesnances withinwithin oneone jurisdictionjurisdiction contradictedcontradicted eacheach 
other.other. TheThe questionnairesquestionnaires werewere oftenoften forwardedforwarded toto aa 
contractcontract attorneyattorney forfor responses.responses. ManyMany jurisdictionsjurisdictions 
inin thethe countycounty havehave nono planningplanning departmentdepartment toto initi­initi­
ateate proactiveproactive planningplanning forfor surfacesurface waterwater protection.protection. 
TheThe CuyahogaCuyahoga CountyCounty PlanningPlanning CommissionCommission staffstaff 
assistsassists communitiescommunities inin developingdeveloping landland useuse plansplans oror 
mastermaster plans,plans, butbut eithereither thesethese plansplans areare notnot donedone oror 
thethe plansplans dodo notnot tendtend toto containcontain environmentalenvironmental pro­pro­
tectiontection elementselements inin mostmost communitiescommunities judgingjudging fromfrom 
responsesresponses toto thethe questionnaire.questionnaire. Again,Again, onlyonly 1919 ofof 3737 
respondingresponding jurisdictionsjurisdictions includeinclude anan elementelement inin theirtheir 
planningplanning thatthat focusesfocuses onon environmentalenvironmental conditions.conditions. 
OnlyOnly 66 ofof thethe jurisdictionsjurisdictions havehave anan ordinanceordinance re­re­
quiringquiring somesome formform ofof environmentalenvironmental reviewreview processprocess 
forfor landland development.development. TheseThese resultsresults directlydirectly reflectreflect 
thethe absenceabsence ofof statestate levellevel requirementsrequirements inin OhioOhio forfor 
communitycommunity planning,planning, environmentalenvironmental planning,planning, andand 
environmentalenvironmental reviewreview processesprocesses thatthat cancan helphelp com­com­
munitiesmunities identifyidentify importantimportant resourcesresources andand avoidavoid 
landland useuse practicespractices thatthat degradedegrade surfacesurface waters.waters. 

TheThe potentialpotential forfor locallocal coordinationcoordination toto addressaddress 
surfacesurface waterwater problemsproblems manifestmanifest atat thethe regionalregional 
scalescale throughthrough compatiblecompatible landland useuse practicespractices isis atat 
thisthis timetime low.low. DespiteDespite availabilityavailability ofof technicaltechnical as­as­
sistancesistance andand modelmodel ordinancesordinances forfor surfacesurface waterwater 
protectionprotection fromfrom regionalregional andand statestate agencies,agencies, wewe 
foundfound anan extremelyextremely highhigh levellevel ofof variabilityvariability amongamong 
jurisdictions.jurisdictions. HighHigh variabilityvariability willwill makemake itit moremore dif­dif­
ficultficult toto reconcilereconcile landland useuse planningplanning practicespractices 
amongamong jurisdictions,jurisdictions, aa neededneeded stepstep forfor addressingaddressing 
surfacesurface waterwater protectionprotection onon aa watershedwatershed basis.basis. 

TheThe statusstatus ofof planningplanning andand coordinationcoordination mitigatemitigate 
strongstrong locallocal environmentalenvironmental initiative,initiative, eithereither unilat­unilat­
erallyerally oror inin concert,concert, toto addressaddress nonpointnonpoint sourcesource pol­pol­
lutionlution andand floodingflooding onon aa watershed,watershed, landland useuse basis.basis. 
StrongStrong participationparticipation byby locallocal jurisdictionsjurisdictions inin water-water­
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shed-basedshed-based effortsefforts requiresrequires thatthat eacheach jurisdictionjurisdiction es­es­
tablishtablish protectionprotection ofof surfacesurface waterwater resourcesresources asas aa 
politicalpolitical prioritypriority andand developdevelop strategiesstrategies andand mecha­mecha­
nismsnisms toto achieveachieve it.it. WeWe areare uncertainuncertain whetherwhether otherother 
politicalpolitical prioritiespriorities oror inadequateinadequate staffstaff andand organiza­organiza­
tionaltional resourcesresources havehave impededimpeded somesome locallocal jurisdic­jurisdic­
tionstions inin carryingcarrying outout thesethese actions.actions. 

TheThe presentpresent statestate ofof affairsaffairs inin CuyahogaCuyahoga CountyCounty 
doesdoes notnot bodebode wellwell forfor LakeLake ErieErie waterwater qualityquality asas itit 
isis affectedaffected byby thethe urbanurban areasareas onon thethe northnorth coastcoast ofof 
Ohio.Ohio. CuyahogaCuyahoga CountyCounty isis thethe largestlargest metropolitanmetropolitan 
areaarea inin thethe OhioOhio LakeLake ErieErie basin,basin, andand despitedespite popu­popu­
lationlation stabilization,stabilization, itit isis stillstill expandingexpanding outward.outward. 
TheThe greatergreater ClevelandCleveland areaarea isis reachingreaching outout toto AkronAkron 
toto thethe southeast,southeast, Lorain/ElyriaLorain/Elyria toto thethe west,west, andand 
Painesville/MentorPainesville/Mentor toto thethe east.east. ByBy thethe yearyear 2050,2050, 
analystsanalysts expectexpect thatthat thethe urbanizedurbanized areasareas ofof Cleve­Cleve­
land-Akron-Lorain-Painesvilleland-Akron-Lorain-Painesville willwill meldmeld intointo one.one. 
AsAs thesethese settlementssettlements expandexpand overover thethe ruralrural land­land­
scape,scape, theythey willwill triggertrigger additionaladditional degradationdegradation inin 
thethe headhead waterwater areasareas ofof thethe threethree riversrivers flowingflowing 
throughthrough CuyahogaCuyahoga County.County. WhetherWhether thesethese countiescounties 
andand locallocal jurisdictionsjurisdictions managemanage urbanurban developmentdevelopment 
toto protectprotect theirtheir surfacesurface waterwater resourcesresources isis aa criticalcritical 
factorfactor influencinginfluencing ongoingongoing effortsefforts toto improveimprove LakeLake 
Erie'sErie's waterwater quality.quality. 

RECOMMENDATIONSRECOMMENDATIONS ANDAND FURTHERFURTHER 

RESEARCHRESEARCH NEEDEDNEEDED 


WhatWhat wewe seesee inin CuyahogaCuyahoga CountyCounty isis thethe resultresult ofof 
aa seriesseries ofof fragmentedfragmented andand sometimessometimes veryvery looselyloosely 
coordinatedcoordinated activitiesactivities forfor surfacesurface waterwater resourceresource 
management.management. AsAs describeddescribed above,above, thethe actionaction spacespace 
hashas beenbeen createdcreated byby thethe plethoraplethora ofof local,local, state,state, andand 
federalfederal regulations.regulations. TheseThese needsneeds areare evident:evident: 

•• improvedimproved regulatoryregulatory contextcontext withinwithin whichwhich locallocal 
governmentsgovernments operateoperate toto increaseincrease thethe likelihoodlikelihood 
thatthat theythey willwill coordinatecoordinate policiespolicies andand planningplanning 
effortsefforts withwith otherother jurisdictionsjurisdictions andand agenciesagencies 

•• 	increasedincreased locallocal capacitycapacity andand willingnesswillingness toto 
managemanage surfacesurface waterwater resourcesresources wiselywisely inin uni­uni­
laterallateral actionsactions 

MandatedMandated CoordinationCoordination 

IncreasedIncreased inter-jurisdictionalinter-jurisdictional cooperationcooperation isis es­es­
sentialsential forfor buildingbuilding surfacesurface waterwater protectionprotection pro­pro­
gramsgrams atat thethe watershedwatershed level.level. AA NationalNational ResourcesResources 
DefenseDefense CouncilCouncil (NRDC)(NRDC) reportreport onon CuyahogaCuyahoga 
County'sCounty's surfacesurface waterswaters concludedconcluded thatthat nonpointnonpoint 
pollutionpollution waswas notnot beingbeing addressedaddressed becausebecause ofof thethe 

fragmentationfragmentation ofof locallocal authorityauthority (Cameron(Cameron 1995).1995). 
SeveralSeveral strategiesstrategies cancan bebe adoptedadopted toto requirerequire coordi­coordi­
nation.nation. 

TheThe StateState ofof OhioOhio shouldshould passpass environmentalenvironmental im­im­
pactpact assessmentassessment andand landland useuse legislation.legislation. OhioOhio cur­cur­
rentlyrently hashas nono comprehensivecomprehensive environmentalenvironmental reviewreview 
statutestatute (Jessup(Jessup 1990,1990, HallHall 1991,1991, VisconsiVisconsi 1994)1994) andand 
nono state-levelstate-level landland useuse planningplanning act.act. StateState levellevel re­re­
quirementsquirements forfor environmentalenvironmental impactimpact assessmentassessment 
andand comprehensivecomprehensive landland useuse planningplanning cancan bebe anan ef­ef­
fectivefective mechanismmechanism toto encourageencourage locallocal participationparticipation 
inin state,state, regional,regional, andand countycounty coordinationcoordination ofof sur­sur­
faceface waterwater protectionprotection (Goldshalk(Goldshalk etet ai.ai. 1978,1978, GaleGale 
1992).1992). TheThe statestate shouldshould requirerequire thatthat locallocal jurisdic­jurisdic­
tionstions completecomplete comprehensivecomprehensive planningplanning processes,processes, 
withwith aa mandatorymandatory environmentalenvironmental qualityquality element,element, 
priorprior toto adoptionadoption ofof zoningzoning ordinances.ordinances. SuchSuch aa mea­mea­
suresure wouldwould increaseincrease thethe levellevel ofof forethoughtforethought com­com­
munitiesmunities givegive toto environmentalenvironmental qualityquality inin generalgeneral 
andand surfacesurface waterwater moremore particularly.particularly. TheThe statestate 
shouldshould alsoalso reviewreview townshiptownship charters,charters, whichwhich limitlimit 
thethe authorityauthority ofof townshipstownships toto narrownarrow healthhealth andand 
publicpublic safetysafety purposespurposes whenwhen zoningzoning land.land. 

State-levelState-level legislationlegislation shouldshould alsoalso requirerequire statestate 
agenciesagencies toto developdevelop environmentalenvironmental impactimpact assess­assess­
mentsments forfor theirtheir ownown large-scalelarge-scale projects.projects. UrbanizingUrbanizing 
landland developmentdevelopment resultsresults inin partpart fromfrom federalfederal andand 
statestate highwayhighway constructionconstruction policiespolicies thatthat allowallow com­com­
mutersmuters toto livelive ever-increasingever-increasing distancesdistances fromfrom thethe 
urbanurban corecore whilewhile maintainingmaintaining desirabledesirable commutingcommuting 
times.times. StateState highwayhighway policiespolicies encourageencourage degrada­degrada­
tiontion ofof surfacesurface waterwater resourcesresources andand shouldshould bebe exam­exam­
inedined carefullycarefully forfor theirtheir impactsimpacts onon thethe locationlocation andand 
rapidityrapidity ofof landland developmentdevelopment andand itsits affectaffect onon wa­wa­
tershedtershed resources.resources. 

CollaborationCollaboration IncentivesIncentives andand LocalLocal ActionAction 

TheThe statestate andand federalfederal agenciesagencies inin thethe regionregion mustmust 
dodo moremore toto buildbuild effectiveeffective partnershipspartnerships withwith locallocal 
governmentsgovernments soso thesethese jurisdictionsjurisdictions cancan moremore ablyably 
collaboratecollaborate withwith eacheach otherother andand appreciateappreciate thethe im­im­
portanceportance ofof protectingprotecting surfacesurface waterwater resources.resources. 
TheseThese partnershipspartnerships areare particularlyparticularly importantimportant inin thethe 
headwaterheadwater jurisdictionsjurisdictions currentlycurrently experiencingexperiencing rapidrapid 
landland development.development. OurOur questionnairequestionnaire indicatedindicated thatthat 
despitedespite thethe existenceexistence ofof manymany technicaltechnical assistanceassistance 
programs,programs, locallocal governmentsgovernments rarelyrarely utilizeutilize them.them. 
State,State, regional,regional, andand countycounty governmentsgovernments shouldshould as­as­
sesssess theirtheir technicaltechnical assistanceassistance programsprograms toto identifyidentify 
whywhy locallocal governmentsgovernments dodo notnot taketake advantageadvantage ofof 
existingexisting programsprograms moremore fullyfully andand howhow effectiveeffective 
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thesethese programsprograms areare forfor protectingprotecting surfacesurface waterwater re­re­
sourcessources ifif utilized.utilized. 

SeveralSeveral areasareas ofof technicaltechnical assistanceassistance thatthat existexist 
shouldshould bebe vigorouslyvigorously implemented.implemented. TheThe StateState ofof 
OhioOhio shouldshould complete,complete, promulgate,promulgate, andand vigorouslyvigorously 
promotepromote adoptionadoption ofof itsits guidelinesguidelines forfor streamstream corri­corri­
dordor protectionprotection atat thethe earliestearliest opportunity.opportunity. CareCare 
shouldshould bebe takentaken thatthat thesethese guidelinesguidelines dodo notnot conflictconflict 
with,with, butbut reinforcereinforce USEPAUSEPA programsprograms andand guide­guide­
lines.lines. TheThe statestate shouldshould considerconsider makingmaking thethe streamstream 
corridorcorridor protectionprotection programprogram mandatory.mandatory. 

TheThe statestate andand countycounty shouldshould createcreate oror enhanceenhance 
outreachoutreach toto locallocal decisiondecision makersmakers (city(city andand towntown 
councils)councils) andand citizenscitizens toto encourageencourage anan appreciationappreciation 
forfor thethe benefitsbenefits gainedgained fromfrom urbanurban watershedwatershed pro­pro­
tection.tection. TheThe mostmost effectiveeffective approachapproach forfor generatinggenerating 
increasedincreased protectionprotection ofof surfacesurface waterwater resourcesresources atat 
thethe locallocal levellevel isis toto demonstratedemonstrate thatthat stewardshipstewardship 
willwill bringbring significantsignificant andand lastinglasting benefitsbenefits toto com­com­
munitymunity livabilitylivability andand economiceconomic well-being.well-being. Re­Re­
storedstored andand protectedprotected surfacesurface waterwater cancan improveimprove 
propertyproperty valuesvalues andand bringbring greatergreater publicpublic accessaccess toto 
amenitiesamenities thatthat areare attractiveattractive toto residentsresidents andand manymany 
economiceconomic investors.investors. ByBy increasingincreasing thethe valuevalue thatthat 
locallocal decisiondecision makersmakers placeplace onon surfacesurface waterwater pro­pro­
tection,tection, existingexisting weakweak locallocal regulationsregulations mightmight bebe 
strengthenedstrengthened whetherwhether thethe statestate legislativelegislative frame­frame­
workwork changeschanges oror not.not. AdditionalAdditional researchresearch shouldshould 
documentdocument locallocal examplesexamples ofof economiceconomic benefitsbenefits thatthat 
accrueaccrue fromfrom protectingprotecting urbanurban watershedwatershed functionfunction 
andand surfacesurface waterwater quality.quality. 

TheThe statestate andand countycounty shouldshould enhanceenhance outreachoutreach toto 
locallocal governmentalgovernmental engineeringengineering andand planningplanning staffstaff 
membersmembers toto ensureensure thatthat thethe bestbest landland planningplanning andand 
managementmanagement practicespractices areare widelywidely known.known. TheThe mostmost 
effectiveeffective setset ofof practicespractices willwill addressaddress potentialpotential sur­sur­
faceface waterwater degradationdegradation duringduring eacheach stagestage ofof thethe landland 
developmentdevelopment cycle:cycle: protectprotect keykey resourceresource areasareas fromfrom 
development,development, establishestablish buffersbuffers toto protectprotect resourceresource 
areas,areas, reducereduce imperviousnessimperviousness ofof sitesite design,design, requirerequire 
limitslimits toto thethe disturbancedisturbance andand erosionerosion ofof soilsoil duringduring 
construction,construction, requirerequire thatthat quantityquantity andand qualityquality ofof 
stormstorm waterwater runoffrunoff bebe adequatelyadequately addressed,addressed, andand 
maintainmaintain thethe integrityintegrity ofof thethe thesethese elementselements afterafter 
constructionconstruction (Schueler(Schueler 1994).1994). AdditionalAdditional researchresearch 
shouldshould identifyidentify whichwhich communitiescommunities needneed thethe great­great­
estest assistanceassistance toto implementimplement mechanismsmechanisms andand prac­prac­
ticestices inin thethe headwaterheadwater areasareas ofof thethe region'sregion's urbanurban 
rivers.rivers. 

TheThe statestate shouldshould createcreate aa loanloan fundfund toto assistassist locallocal 
governmentsgovernments inin planning,planning, management,management, andand con­con­
structionstruction activities.activities. EffectiveEffective constructionconstruction ofof facili­facili­
tiesties toto controlcontrol stormstorm waterwater quantityquantity andand qualityquality cancan 

dramaticallydramatically mitigatemitigate thethe adverseadverse effectseffects ofof landland de­de­
velopmentvelopment onon streamstream corridors.corridors. MoreMore researchresearch isis 
neededneeded toto identifyidentify fiscalfiscal impedimentsimpediments toto construc­construc­
tiontion ofof thesethese facilities.facilities. 

LandLand useuse isis criticalcritical inin shapingshaping thethe statusstatus ofof sur­sur­
faceface waterwater resourcesresources becausebecause allall formsforms ofof landland de­de­
velopmentvelopment practices-whetherpractices-whether forfor housing,housing, 
commercialcommercial andand industrial,industrial, transportation,transportation, andand 
recreationrecreation uses-canuses-can easilyeasily contributecontribute toto surfacesurface 
waterwater resourceresource degradationdegradation (Croke(Croke etet ai.ai. 1973).1973). AsAs 
thethe countiescounties aroundaround CuyahogaCuyahoga develop,develop, lacklack ofof 
long-rangelong-range andand integrativeintegrative perspectiveperspective wouldwould mostmost 
likelylikely continuecontinue thethe negativenegative consequencesconsequences toto thethe re­re­
gion'sgion's surfacesurface waterwater resources.resources. ItIt isis criticalcritical thatthat thethe 
communitiescommunities inin thethe Ohio'sOhio's LakeLake ErieErie basinbasin vigor­vigor­
ouslyously addressaddress thethe relationshiprelationship betweenbetween landland use,use, de­de­
velopment,velopment, andand surfacesurface waterwater resourcesresources soon,soon, toto 
preventprevent additionaladditional damagedamage toto northernnorthern Ohio'sOhio's sur­sur­
faceface waterwater resourcesresources andand LakeLake Erie'sErie's nearshorenearshore 
areas.areas. 
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