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Scope of StudyScope of Study

1.1. Gather Site DataGather Site Data

2.2. Collect and Analyze Wind and Water Collect and Analyze Wind and Water 

Level DataLevel Data

3.3. Determine Wave ClimateDetermine Wave Climate

4.4. Assess Existing Erosion and CausesAssess Existing Erosion and Causes

5.5. Assess Potential Future Erosion and Assess Potential Future Erosion and 

Causes (primarily Weir Raising) Causes (primarily Weir Raising) 
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Not in Scope of StudyNot in Scope of Study

�� Inundation mappingInundation mapping

�� Effects of water level changes on Effects of water level changes on 

Sewer and Septic systemsSewer and Septic systems

�� Biological impacts of water level Biological impacts of water level 

changeschanges
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Field WorkField Work-- Day 1Day 1
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Field Work Field Work –– Shoreline TypesShoreline Types

�� Bedrock Bedrock 
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Field Work Field Work –– Shoreline TypesShoreline Types

�� Sand, gravel and cobble (with vegetation Sand, gravel and cobble (with vegetation 

in some areas)in some areas)
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Field WorkField Work-- Shoreline TypesShoreline Types

�� MarshMarsh
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Field WorkField Work-- Shoreline TypesShoreline Types

�� Manmade StructuresManmade Structures
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Water LevelsWater Levels
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Wind and Wave Climate Wind and Wave Climate 
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Field Work Field Work –– Site VisitsSite Visits

Sites chosen with varying: Sites chosen with varying: 

�� Wind wave exposureWind wave exposure

�� Vessel wake wave exposureVessel wake wave exposure

�� Manmade structuresManmade structures

�� Vegetation disturbanceVegetation disturbance
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Site Visits Site Visits 
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SitesSites

HighHighVegetation Vegetation 

DisturbanceDisturbance

Seawalls, Seawalls, 

GroynesGroynes
Manmade Manmade 

StructuresStructures

HighHighVessel WavesVessel Waves

MediumMediumWind WavesWind Waves

1) Honeymoon Bay 1) Honeymoon Bay 

Recreation Assoc.Recreation Assoc.
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SitesSites

MediumMediumVegetation Vegetation 

DisturbanceDisturbance

NoneNoneManmade Manmade 

StructuresStructures

HighHighVessel WavesVessel Waves

MediumMediumWind WavesWind Waves

2) Gordon Bay Provincial 2) Gordon Bay Provincial 

Park Park 
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SitesSites

HighHighVegetation Vegetation 

DisturbanceDisturbance

Seawalls, Seawalls, 

GroynesGroynes
Manmade Manmade 

StructuresStructures

MediumMediumVessel WavesVessel Waves

HighHighWind WavesWind Waves

3) 3) YoubouYoubou



1616

SitesSites

LowLowVegetation Vegetation 

DisturbanceDisturbance

NoneNoneManmade Manmade 

StructuresStructures

LowLowVessel WavesVessel Waves

HighHighWind WavesWind Waves

4) 4) YoubouYoubou LandsLands
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SitesSites

LowLowVegetation Vegetation 

DisturbanceDisturbance

NoneNoneManmade Manmade 

StructuresStructures

LowLowVessel WavesVessel Waves

HighHighWind WavesWind Waves

5) South Shore Across from 5) South Shore Across from 

YoubouYoubou LandsLands
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SitesSites

LowLowVegetation Vegetation 

DisturbanceDisturbance

NoneNoneManmade Manmade 

StructuresStructures

LowLowVessel WavesVessel Waves

LowLowWind WavesWind Waves

6) South Shore Across from 6) South Shore Across from 

YoubouYoubou Lands (Sheltered)Lands (Sheltered)
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SitesSites

NoneNoneVegetation Vegetation 

DisturbanceDisturbance

NoneNoneManmade Manmade 

StructuresStructures

MediumMediumVessel WavesVessel Waves

MediumMediumWind WavesWind Waves

7) Spring Beach7) Spring Beach
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Field WorkField Work-- FindingsFindings

Locally Eroded SlopesLocally Eroded Slopes

YoubouYoubou South Shore Across from South Shore Across from 

YoubouYoubou LandsLands
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Field WorkField Work-- FindingsFindings

Seawall Toe ScourSeawall Toe Scour

Honeymoon Bay Recreation Honeymoon Bay Recreation 

AssociationAssociation
YoubouYoubou
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Field WorkField Work-- FindingsFindings

Tree Root ErosionTree Root Erosion

Gordon BayGordon Bay Sheltered South Sheltered South 

Shore Shore 
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Existing ErosionExisting Erosion-- Potential CausesPotential Causes

�� Seasonal Beach Profile ChangesSeasonal Beach Profile Changes

�� Seawall and Seawall and GroyneGroyne Construction Construction 

�� Climate Change (Wind, Waves, Inflows)Climate Change (Wind, Waves, Inflows)

�� Cowichan Lake Weir (1961)Cowichan Lake Weir (1961)

�� Subsea Landslide at Subsea Landslide at YoubouYoubou due to 1946 due to 1946 

EarthquakeEarthquake

�� Shoreline Vegetation Removal Shoreline Vegetation Removal 

�� Log Boom Installation and RemovalLog Boom Installation and Removal

�� Vessel TrafficVessel Traffic
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Shoreline EquilibriumShoreline Equilibrium

Natural shorelines are Natural shorelines are 

in dynamic equilibrium in dynamic equilibrium 

Equilibrium depends on:Equilibrium depends on:

��wave height (seasonal)wave height (seasonal)

��sediment sizesediment size

��vegetationvegetation

��water levels (seasonal)water levels (seasonal)

��sediment budget (flow in, sediment budget (flow in, 

flow out)flow out)
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Shoreline EquilibriumShoreline Equilibrium

Change in Wave HeightChange in Wave Height
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Shoreline EquilibriumShoreline Equilibrium

Different Sediment SizesDifferent Sediment Sizes
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Shoreline EquilibriumShoreline Equilibrium

Vegetation RemovalVegetation Removal
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Shoreline EquilibriumShoreline Equilibrium-- Sediment Sediment 

BudgetBudget

�� Erosion Occurs when Sediment Erosion Occurs when Sediment 

Budget is not BalancedBudget is not Balanced

i.e. i.e. Sediment In < Sediment OutSediment In < Sediment Out

�� Major Sediment Transport Major Sediment Transport 

Mechanisms:Mechanisms:

1.1. CrossCross--Shore TransportShore Transport

2.2. LongshoreLongshore TransportTransport



2929

Sediment BudgetSediment Budget

Cross Shore Sediment TransportCross Shore Sediment Transport
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Sediment BudgetSediment Budget

La Jolla, CaliforniaLa Jolla, California

WinterWinter SummerSummer
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Sediment BudgetSediment Budget

LongshoreLongshore Sediment TransportSediment Transport
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Sediment BudgetSediment Budget

LongshoreLongshore TransportTransport-- Ash Ash ShihrShihr, Yemen, Yemen
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Disturbing the EquilibriumDisturbing the Equilibrium

Effect of a SeawallEffect of a Seawall
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Disturbing the EquilibriumDisturbing the Equilibrium

SeawallSeawall

Case StudyCase Study

Seattle, WASeattle, WA
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Disturbing the EquilibriumDisturbing the Equilibrium

Effect of a Effect of a GroyneGroyne
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Disturbing the EquilibriumDisturbing the Equilibrium

GroynesGroynes-- Chicago, IllinoisChicago, Illinois
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Disturbing the EquilibriumDisturbing the Equilibrium

Effect of Water Level Change (Effect of Water Level Change (BruunBruun’’ss Rule)Rule)
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Existing Erosion Existing Erosion -- Potential CausesPotential Causes

�� Seasonal Beach Profile Changes   Seasonal Beach Profile Changes   

�� Seawall and Seawall and GroyneGroyne Construction Construction 

�� Climate Change (wind, waves, inflows)Climate Change (wind, waves, inflows)

�� Cowichan Lake WeirCowichan Lake Weir

�� Subsea Landslide at Subsea Landslide at YoubouYoubou due to 1946 due to 1946 

EarthquakeEarthquake

�� Shoreline Vegetation Removal Shoreline Vegetation Removal 

�� Log Boom RemovalLog Boom Removal

�� Vessel TrafficVessel Traffic
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Ranking the CausesRanking the Causes
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Future ErosionFuture Erosion

Potential Causes of Future Erosion:Potential Causes of Future Erosion:

�� Raising the Cowichan Lake Weir   Raising the Cowichan Lake Weir   

�� Increasing Vessel TrafficIncreasing Vessel Traffic

�� Increasing Shoreline Vegetation Increasing Shoreline Vegetation 

RemovalRemoval

�� More seawalls and More seawalls and groynesgroynes

�� Climate ChangeClimate Change
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Raising the WeirRaising the Weir
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Raising the WeirRaising the Weir
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Raising the WeirRaising the Weir
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Raising the WeirRaising the Weir

Conclusions:Conclusions:

�� Elevation range affected small compared to Elevation range affected small compared to 

total  total  

�� There will be some long term shoreline There will be some long term shoreline 

reshapingreshaping-- small compared to initial weir small compared to initial weir 

installation and  raisinginstallation and  raising

�� Seawalls in 162.44 m to 162.94 m band will Seawalls in 162.44 m to 162.94 m band will 

see more toe scoursee more toe scour

�� Seawalls in < 162.44 m band will see less toe Seawalls in < 162.44 m band will see less toe 

scourscour

�� Tree root erosion area could rise by +/Tree root erosion area could rise by +/-- 0.3 m0.3 m
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Future ErosionFuture Erosion-- Other EffectsOther Effects

�� Increasing Vessel TrafficIncreasing Vessel Traffic

�� Increasing Shoreline Vegetation Increasing Shoreline Vegetation 

RemovalRemoval

�� More Seawalls and More Seawalls and GroynesGroynes

�� Climate ChangeClimate Change
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RecommendationsRecommendations

�� Many potential future erosion Many potential future erosion 

mechanismsmechanisms

�� Establish monitoring sites to Establish monitoring sites to 

determine baseline conditionsdetermine baseline conditions

�� Monitor on an annual basisMonitor on an annual basis

�� Chose at least one relatively Chose at least one relatively 

undisturbed, sheltered site to undisturbed, sheltered site to 

isolate weir effectisolate weir effect


