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• Riparian Corridor Management

• what is it

• Need for Corridor Management

• subwatershed planning

• Corridor Identification, delineation

• Management Tools

• Gaps



Riparian Corridor Riparian Corridor 
Management Management –– What is itWhat is it

• Watershed context

• Form and Function

• Functional Elements



STREAM AND ITSSTREAM AND ITS’’ VALLEYVALLEY

“A stream is only as healthy as the valley 
through which it flows”

Hynes (1975)







Form and FunctionForm and Function

ElementsElements

•• EnvironmentalEnvironmental

•• Fluvial Geomorphology/Erosion Fluvial Geomorphology/Erosion 
ProtectionProtection

•• Hydraulics/Flood ProtectionHydraulics/Flood Protection

•• HydrogeologyHydrogeology

•• Water QualityWater Quality



Need for Corridor ManagementNeed for Corridor Management

•• Subwatershed PlanningSubwatershed Planning



EvolutionEvolution



North Oakville MapNorth Oakville Map



Corridor Corridor 
Identification/DelineationIdentification/Delineation

•• EnvironmentalEnvironmental

•• TerrestrialTerrestrial

•• AquaticAquatic

•• LinkagesLinkages

•• Fluvial GeomorphologyFluvial Geomorphology

•• PlanformPlanform

•• Erosion ControlErosion Control

•• Drainage DensityDrainage Density

•• HydraulicsHydraulics

•• Flow StagesFlow Stages

•• Flood ControlFlood Control

•• HydrogeologyHydrogeology

•• RegionalRegional

•• LocalLocal

•• Water QualityWater Quality

•• TemperatureTemperature

•• NutrientsNutrients

•• Pollutant ReductionPollutant Reduction

Elements



Sample for Oakville NorthSample for Oakville North
Core 9Core 9



Schematic of the FloodSchematic of the Flood--Pulse Pulse 
ConceptConcept



Corridor Corridor 
Identification/DelineationIdentification/Delineation

•• EnvironmentalEnvironmental

•• TerrestrialTerrestrial

•• AquaticAquatic

•• LinkagesLinkages

•• Fluvial GeomorphologyFluvial Geomorphology

•• PlanformPlanform

•• Erosion ControlErosion Control

•• Drainage DensityDrainage Density

•• HydraulicsHydraulics

•• Flow StagesFlow Stages

•• Flood ControlFlood Control

•• HydrogeologyHydrogeology

•• RegionalRegional

•• LocalLocal

•• Water QualityWater Quality

•• TemperatureTemperature

•• NutrientsNutrients

•• Pollutant ReductionPollutant Reduction

Elements





Conceptual Belt WidthConceptual Belt Width





Drainage DensityDrainage Density

Table 2  Drainage Densities Targets for the North Oakville Subwatersheds 
Subcatchment 

ID 
Drainage 
Density 
Target 

Minimum 
(km/km2) 

Drainage 
Deficit1 

Red and blue 
streams 

(km) 

Drainage 
Deficit2 

Red, blue 
and green 
streams 

(km) 

Surplus Stream 
Length3 

Red and blue 
streams 

(km) 

Does the 
subcatchment meet 

the target? 
 

EM1 1.29 0.45 0.45 -- No – use surplus 

To determine Drainage Deficit red and blue streams (in km):

(Drainage Density Target Minimum- Protected Drainage Density) X  Subdrainage Area 

Example – EM1:
Drainage Density (red and blue streams) for EM1 
= (1.29 km/km2 – 1.05 km/km2) X 1.88 km2
= 0.45 km

Table 1  Drainage Densities Based on Existing Conditions and OBMs 
Subcatchment 

ID 
Subdrainage 

Area 
(km2) 

Protected Drainage 
Density 

 (red and blue streams) 
(km/km2) 

Potential Drainage 
Density  

(red, blue and green 
streams) 
(km/km2) 

Drainage 
Density based on 
1:10,000 OBMs 

(km/km2) 

EM1 1.88 1.05 1.05 1.47 



Corridor Corridor 
Identification/DelineationIdentification/Delineation

•• EnvironmentalEnvironmental

•• TerrestrialTerrestrial

•• AquaticAquatic

•• LinkagesLinkages

•• Fluvial GeomorphologyFluvial Geomorphology

•• PlanformPlanform

•• Erosion ControlErosion Control

•• Drainage DensityDrainage Density

•• HydraulicsHydraulics

•• Flow StagesFlow Stages

•• Flood ControlFlood Control

•• HydrogeologyHydrogeology

•• RegionalRegional

•• LocalLocal

•• Water QualityWater Quality

•• TemperatureTemperature

•• NutrientsNutrients

•• Pollutant ReductionPollutant Reduction

Elements



Learning to Speak the Same Language Learning to Speak the Same Language ––
Linking Habitat to Physical Features and Linking Habitat to Physical Features and 

ProcessesProcesses

All stages are 
important for the 
creation and 
maintenance of 
habitat



Corridor Corridor 
Identification/DelineationIdentification/Delineation

•• EnvironmentalEnvironmental

•• TerrestrialTerrestrial

•• AquaticAquatic

•• LinkagesLinkages

•• Fluvial GeomorphologyFluvial Geomorphology

•• PlanformPlanform

•• Erosion ControlErosion Control

•• Drainage DensityDrainage Density

•• HydraulicsHydraulics

•• Flow StagesFlow Stages

•• Flood ControlFlood Control

•• HydrogeologyHydrogeology

•• RegionalRegional

•• LocalLocal
•• Water QualityWater Quality

•• TemperatureTemperature

•• NutrientsNutrients

•• Pollutant ReductionPollutant Reduction

Elements





Natural Heritage and Stormwater Natural Heritage and Stormwater 
ManagementManagement



Corridor Corridor 
Identification/DelineationIdentification/Delineation

•• EnvironmentalEnvironmental

•• TerrestrialTerrestrial

•• AquaticAquatic

•• LinkagesLinkages

•• Fluvial GeomorphologyFluvial Geomorphology

•• PlanformPlanform

•• Erosion ControlErosion Control

•• Drainage DensityDrainage Density

•• HydraulicsHydraulics

•• Flow StagesFlow Stages

•• Flood ControlFlood Control

•• HydrogeologyHydrogeology

•• RegionalRegional

•• LocalLocal

•• Water QualityWater Quality

•• TemperatureTemperature

•• NutrientsNutrients

•• Pollutant ReductionPollutant Reduction

Elements



Max/Min Temperatures and Max/Min Temperatures and 
Habitat ConditionsHabitat Conditions
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Ultimate Control Current Condition

Torrance Ck Temperature Profile
Ultimate Control versus Current

pA*

pB

pC

pD* pE

pF* pG*
pH*

pI

* Ponds off-line
or semi off-line

Ultimate Control:

• Ponds A & D off-line

• Groundwater addition

• Canopy added



GapsGaps

•• Need for Appropriate LegislationNeed for Appropriate Legislation

•• Hazard Lands, PPSHazard Lands, PPS

•• Research NeedsResearch Needs

•• Drainage DensityDrainage Density

•• Hydrogeologic FunctionsHydrogeologic Functions

•• Biological FunctionsBiological Functions



Stream Classification Stream Classification --
Example Example 

•• Physical Stream CharacteristicsPhysical Stream Characteristics

•• Overall Geormorphological ClassificationOverall Geormorphological Classification

•• Relative Hydrologic FunctionRelative Hydrologic Function

•• Hydrogeologic Contribution to Stream HealthHydrogeologic Contribution to Stream Health

•• Terrestrial/Wetland HabitatTerrestrial/Wetland Habitat

•• Aquatic Habitat CharacterizationAquatic Habitat Characterization



Physical Stream Physical Stream 
Characteristics Characteristics 

•• Overall Geomorphic ClassificationOverall Geomorphic Classification

•• Stream bed typeStream bed type

•• Bank conditionsBank conditions

•• Bed morphologyBed morphology

•• Presence/absence of barriersPresence/absence of barriers

•• Constraints and opportunitiesConstraints and opportunities

•• Sediment supply/transportSediment supply/transport

•• Channel disturbanceChannel disturbance

•• Stream SensitivityStream Sensitivity

•• Rehabilitation PotentialRehabilitation Potential



Physical Stream Physical Stream 
Characteristics Characteristics 

•• Relative Hydrologic FunctionRelative Hydrologic Function

•• Ability to provide water quality improvementAbility to provide water quality improvement

•• Valley presentValley present

•• Hydraulic conveyance conditions (ability to Hydraulic conveyance conditions (ability to 
detain/store streamflow)detain/store streamflow)

•• Linkage to headwater functionsLinkage to headwater functions



Physical Stream Physical Stream 
Characteristics Characteristics 

•• Hydrogeologic Contribution to Stream Hydrogeologic Contribution to Stream 
HealthHealth

•• Flow type (flowing or not flowing)Flow type (flowing or not flowing)

•• Groundwater discharge observationsGroundwater discharge observations

•• Interpreted groundwater contribution to stream Interpreted groundwater contribution to stream 
flowflow



Habitat Unit Characteristics Habitat Unit Characteristics 

•• Presence of Designate Area (ANSI, ESA, PSW)Presence of Designate Area (ANSI, ESA, PSW)

•• Size Total, beyond 100, 200 and 300 m from edge Size Total, beyond 100, 200 and 300 m from edge 

•• Part of Riparian/Drainage SystemPart of Riparian/Drainage System

•• Presence of Rare SpeciesPresence of Rare Species

•• Number of Native Plants and WildlifeNumber of Native Plants and Wildlife

•• Presence of Rare Vegetation CommunityPresence of Rare Vegetation Community

•• Number of Vegetation TypesNumber of Vegetation Types

•• Presence of Presence of ‘‘MatureMature’’ Vegetation TypeVegetation Type

•• Character of Surrounding Habitats/Land use etc.Character of Surrounding Habitats/Land use etc.



Aquatic Habitat Aquatic Habitat 
Characteristics Characteristics 

•• Rarity of HabitatRarity of Habitat

•• Sensitivity to Development Sensitivity to Development 

•• Function of Habitat in Sustaining FisheriesFunction of Habitat in Sustaining Fisheries

•• Groundwater DischargeGroundwater Discharge

•• Existing Level of Habitat Degradation and Existing Level of Habitat Degradation and 
ModificationModification

•• Habitat Supports VTE Species or Species of concernHabitat Supports VTE Species or Species of concern

•• Cool vs. Warm Water StatusCool vs. Warm Water Status



Stream Classification Stream Classification --
ExampleExample

SUB-CATCHMENT 
AREA

STREAM REACH/
HABITAT UNIT (HU)

AQUATIC HABITAT 
CATEGORIZATION

OVERALL 
GEOMORPHOLOGY 
CLASSIFICATION

RELATIVE 
HYDROLOGIC 

FUNCTION

HYDROGEOLOGIC 
CONTRIBUTION TO 
STREAM HEALTH 

(FISHERIES, 
WETLANDS, ETC.)

TERRESTRIAL/WETLAND HABITAT CONTEXTUAL RATIONALE
OVERALL 

CLASSIFICATION
Potential for 
Rehabilitation

JOSHUA' S CREEK JOSHUA' S CREEK
JC15 JC-1 Important Habitat HIGH HIGH LOW manicured golf course LEVEL 1 N/A



North Oakville MapNorth Oakville Map






