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Site LocationSite Location

*SoftMap Technologies Inc., Topo 50, Southern Ontario
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Groundwater Flow
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Current Site ManagementCurrent Site Management

Weekly Site Observation VisitsWeekly Site Observation Visits

Periodic SamplingPeriodic Sampling

Active Groundwater PumpingActive Groundwater Pumping
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Groundwater PumpingGroundwater Pumping
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Groundwater ExtractionGroundwater Extraction

active seepage management active seepage management 

labour intensivelabour intensive

water taking by permitwater taking by permit

costlycostly
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LongLong--Term Management ObjectivesTerm Management Objectives

maintain site usemaintain site use

less active (more passive) site managementless active (more passive) site management

mitigated environmental impactsmitigated environmental impacts

regulatory complianceregulatory compliance

public acceptancepublic acceptance
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Phreatophyte Tree PlotsPhreatophyte Tree Plots

hydraulic control of shallow hydraulic control of shallow 
groundwater groundwater 

native speciesnative species
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PhreatophytesPhreatophytes -- Challenges & StressorsChallenges & Stressors
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Constructed WetlandConstructed Wetland
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Constructed Wetland Constructed Wetland –– Schematic SectionSchematic Section
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Quarterly samplingQuarterly sampling
surface watersurface water
substratesubstrate
groundwatergroundwater

Chemical AnalysesChemical Analyses
nitrogennitrogen
ironiron
indicatorsindicators



Rose et al.   NATORose et al.   NATO--CCMS Pilot Study,  Cardiff, May 23CCMS Pilot Study,  Cardiff, May 23--26, 200426, 2004 2222

Constructed Wetland Constructed Wetland –– First Season GrowthFirst Season Growth

little growth before late Julylittle growth before late July

cattails (from seeds &  rhizomes)cattails (from seeds &  rhizomes)

grasses, sedges, rushesgrasses, sedges, rushes

populated by birds, fish, amphibians populated by birds, fish, amphibians 
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Environment Canada Test SiteEnvironment Canada Test Site
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Sap Flow ProbesSap Flow Probes
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Monitoring Well with Monitoring Well with LeveLoggerLeveLogger
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Sap Flow & Vapour Pressure DeficitSap Flow & Vapour Pressure Deficit
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Water Level FluctuationsWater Level Fluctuations
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Future WorkFuture Work

Continued Evaluation of Feasibility TechnologiesContinued Evaluation of Feasibility Technologies

Assessment of Near Shore ImpactsAssessment of Near Shore Impacts

Evaluation of LongEvaluation of Long--term Management Optionsterm Management Options

Public ConsultationPublic Consultation
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Additional InformationAdditional Information

www.cityofkingston.cawww.cityofkingston.ca//
residents/residents/
environment/environment/
belleparkbellepark//
index.aspindex.asp

Steven Rose, P.Eng.Steven Rose, P.Eng.
Malroz Engineering Inc.Malroz Engineering Inc.
rose@malroz.comrose@malroz.com
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