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Introduction
Sediment movement along Great Lakes shorelines has created a diverse 
array of habitats, from sand beaches to embayments and wetlands. The 
development and degradation of these environments is affected by 
the availability or scarcity of the sediments which build the landforms 
along the coastline, which in turn exert physical controls on ecosystem 
functionality.

Understanding sediment movement through the nearshore zone aids 
in interpreting the evolution of coastal landforms. The landforms are 
habitat in their own right, and they exert physical controls on other 
habitats in their vicinity. Nearshore sediment movement can be linked 
to changes in habitat or ecosystem functionality. If the historic changes 
in sediment sources and sinks can be determined, they can be linked 
to ecosystem enhancement or degradation along the shoreline.

Study Goals
•	 Understand sediment pathways along south shore of Lake Ontario
•	 Identify sediment sources and sinks
•	 Determine magnitude and direction of transport processes
•	 Understand historic and likely future transport patterns
•	 Determine impact of human modification on nearshore sediment 

supply
•	 Develop linkages between changes in supply, transport, and 

deposition of sediments within the coastal zone and overall nearshore 
ecosystem health
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A Sand Budget for the Southwest Shore of Lake Ontario

Study Area and Methodology Results and Conclusions
Regional nearshore sediment budgets were constructed for this study 
to identify sources, sinks, and transport of sediment along the southern 
shore of Lake Ontario. Several sediment budget scenarios were applied to 
better understand nearshore sediment movement in historic conditions 
and under potential future management scenarios. By linking this 
knowledge in with historic observations of coastal ecosystem change 
under changing management, we can better understand anthropogenic 
and natural influences on important coastal ecosystems and make more 
informed decisions moving forward to protect critical coastal habitat.

Braddock Bay – Sediment Budgets and Ecosystem Health
Sediment movement through Braddock Bay explains coastal landform evolution. 
Contemporary and historic sediment budgets show that human modification of the 
shoreline has reduced the amount of sediment available to support shoreline ecosystems, 
and these modifications have largely resulted from shore protection activities.  Harbors 
have played a secondary role in modifying nearshore sand transport. Reduction in 
sediment supply was a key factor in the degradation of the barrier beach-lagoon complex.

DESK STUDY
•	Gather relevant data and reports
•	Review IJC data and aerial photographs
•	Determine preliminary littoral cell divisions 

SET UP GIS DATABASE
•	Refine IJC database with further data
•	Import additional data for budget study

NUMERICAL MODELING
•	Extract historic wave data from WAVAD model 

(Baird, 2006)
•	Set up COSMOS model at different profiles in 

study area to determine potential transport and 
directionality

•	Undertake potential and supply-limited sediment 
transport model runs

•	Determine magnitude and directionality of sediment 
transport in study area

•	Refine littoral cell divisions where necessary 

EMPIRICAL SEDIMENT BUDGET CONSTRUCTION
•	Determine shoreline recession inputs
•	Determine nearshore downcutting inputs
•	Route sediment through study area
•	Determine sinks in fillet beaches
•	Determine harbor trapping
•	Determine inputs from offshore 
•	Construct sediment budgets
•	Produce visualization of budgets

DETAILED ANALYSIS OF SELECTED AREAS
•	Link sediment budget to evolution of study site
•	Evaluate further data sources in support of findings
•	Establish initial linkages from sediment budget findings 

to changes in ecological functionality of the nearshore 
system

Littoral cells define a complete cycle 
of sediment from source to transport 
pathways, to sinks. A typical coastal 
area can be divided into a series of 
littoral cells,  allowing for shoreline 
management planning at the scale at 
which sediment transport processes 
operate. 
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Historical scenarios estimate 
how the sediment budget has 
evolved with time, and future 
scenarios examined the influence 
of ongoing shore protection 
construction. 

The sediment budget for existing 
conditions for the eastern portion 
of the study area shows that bluff 
recession is the major source of 
sediment, with a minor contribution 
from lakebed downcutting.

The sediment budget for the future 
scenario with 20% more shore 
protection shows a 21 % reduction 
in sediment transport. 

Pre- and mid- development scenarios have larger bluff recession inputs 
due to lower shore protection. With increasing shore protection under 
existing and future scenarios, overall sediment supply decreases.

Linkages Between Sediment Budget 
And Ecological Functionality:

Braddock Bay 1811 to 1998:
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Timeline of changes at Braddock Bay:
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   Past Studies: 
•	Kemp and Harper (1976) – Focus on 

fine grained sediments and offshore 
deposition

•	Morang et al. (2012) – Sediment budget 
using GIS-based approach to examine 
changes in shoreline, beach volume, and 
longshore transport (Lake Michigan)

•	(Woodrow et al., 2002) – Summary of 
sediment distribution and shoreline 
evolution of eastern Lake Ontario

•	 IJC (Baird, 2006) – Data for bathymetry, 
topography, historical recession rates, 
shoreline geology, and parcel level 
shore protection
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