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Several Images from Google 
Earth were utilized



Presentation Overview
• I – Geology
• II – Driving Forces
• III – Littoral Cells
• IV – Case Studies
• V – Questions
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Moveable Structures



Fixed Foundations



Questions to Consider
• “Manage Erosion” or “Manage 

Development?”

• “Stabilize Shorelines” or “Restore 
Dynamic Shoreline Processes?”



I – Geology Matters
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St. Lawrence River Bedrock



St. Lawrence River Cohesive 
River Banks



Sedimentary 
Bedrock



Know What is Below!



This Leads to That …



Lakebed Downcutting and Bluff 
Recession

Irreversible downcutting
of nearshore profile

Bluff Recession

Cohesive
material

Downcutting of Cohesive Nearshore Profile



Lakebed Downcutting and Bluff 
Recession (armouring fails)



Limited Options …
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Historical Erosion Rate



II – Driving Forces



Time Series Results for 
Nov. 13, 2003



Lake 
Levels 
with 
and 
without 
the 
Dam



November 2003



Lake Ontario Mesh



Sodus Bay



North Sandy Pond



Eastern Lake Ontario



Lake 
Erie 
Surge



Ice Data (NOAA-GLERL)



III – Littoral Cells

http://www.beachapedia.org/Shoreline_Structures
http://www.beachapedia.org/Shoreline_Structures




Littoral Cells
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Transport
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Scale for
Action
Plans



Scale for Action Plans



Case Study:  Elgin County 
Shoreline Management Plan



SMP for the North Shore of 
Lake Erie
• Principals: ICZM, EBM, Protect Aquatic 

and Terrestrial Ecosystems (no impacts)
• No Downdrift Impacts or Cumulative 

Impacts

http://www.ofo.ca/photoalbums/current/August/slides/Whimbrelaw.html
http://www.ofo.ca/photoalbums/current/August/slides/Whimbrelaw.html
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Case Study:  South Shore 
Ecological Sediment Budget

with E&E



Potential LST COSMOS Run
• Longshore Sediment 

Transport (LST) 
analysis was 
completed with 
COSMOS
• In-house numerical 

model for the 
simulation of coastal 
processes

Wilson
Olcott

Niagara CountyNiagara River



Supply Limited 
Conditions

LST = 0

Width of Sand
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Braddock’s Bay



Braddock’s Bay II



Braddock’s Bay II



Case Study:  Eastern Lake 
Ontario Sediment Budget



East Lake Ontario (ELO)

• Stony Point: Bedrock
• Nine Mile: Bedrock



ELO – Sediment Transport

?



ELO – North Pond

• History of inlet migration
• Significant sink in the ELO system 

(~40k m3/yr) 



ELO – Isostatic Rebound

• 2.3 mm/yr
• Lakebed remains in 

equilibrium, then the 
rebounding surface must 
erode

• Rebound of sand sheet is 
a significant sediment 
source in the nearshore



ELO – Conceptual Budget



ELO – Sediment Budget



V – Questions

www.czcatoronto2016.com
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