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Introduction

Sediment movement along Great Lakes shorelines has created adiverse
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 l[andforms
along the coastline, which in turn exert physical controls on ecosystem
functionality.

Understanding sediment movement through the nearshore zone aids
iNn 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

e |ldentify sediment sources and sinks

 Determine magnitude and direction of transport processes

« Understand historic and likely future transport patterns

e Determine impact of human modification on nearshore sediment
supply

« Develop linkages between changes In supply, transport, and
depositionofsediments withinthe coastalzoneand overall nearshore
ecosystem health
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to 1dentify sources, sinks, and transport of sediment along the southern Contemporary and historic sediment budgets show that human modification of the
shore of Lake Ontario. Several sediment budget scenarios were applied to shoreline has reduced the amount of sediment available to support shoreline ecosystems,
better understand nearshore sediment movement in historic conditions and these modifications have largely resulted from shore protection activities. Harbors
and under potential future management scenarios. By linking this have played a secondary role in modifying nearshore sand transport. Reduction in
knowledge In with historic observations of coastal ecosystem change sediment supply was a key factor in the degradation of the barrier beach-lagoon complex.
under changing management, we can better understand anthropogenic (inkagés Betweeh Sediment Budget 3raddock Bay 1811 to 1998:
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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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Scenario
Name Protection Harbors

Pre-1800 None Nelal=

Pre-1950 50% of 5/8 (reflecting
existing 1950 condition)

Existing AS AS
observed observed

Future - 10% more AS
10% than existing observed

Future - 20% more AS
20% than existing observed

Historical ~scenarios - _estimate
how the sediment budget has
evolved with time, -and future
scenariosexaminedtheinfluence
of “ongoing shore protection
construction.

and natural influences on important coastal ecosystems and make more
iInformed decisions moving forward to protect critical coastal habitat.

And Ecological Functionality:

Sediment
Budget

Lake Ontario Annual Existing Sediment Budget E Lake Ontario Annual Future Sediment Budget
(in thousands of m3) sy - (in thousands of m3)
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ANTHROPOGENIC INFLUENCES

Beach Water Level
Nourishment & Regime
Shore Protect. Changes

Harbor Piers
and Dredging

| | Great LakesCoastal Wetland Classification;
Fillet Nearshore Spits and with historical trajectory of Braddock Bay:

Beaches Sediment Bars Barriers
Open Lacustrine (LO--)
¥ seneibbe St ) <a rly 1900s - Present

Protected Lacustrine (LP--)

Open Shoreline (LOS-)

The sediment budget for existing. The sediment budget for the future
conditions for the eastern-portion scenario with 20%.  more  shore
of the study areashows that bluff - protection shows a 21 % reduction

: \ : ) . Nearshore Hydrogeomorph Backshore
recession _is the .major source of . in sediment transport. Geomorphic Wetland Geomorphic
sediment, with.aminor.contribution Classification Classification Classification
from-lakebed downcutting.

1850s - Early 190058 P! Bmoaymen

Drowned River-mouth (RR--)

Riverine System (R---)

arrier céch Lagoon (RCBL)
swalgZomplex (RCEBS)

Vegetation Fish/Invert. Avian
Community Community Community
Indicators Indicators Indicators

Tombolo (BLT-)

Successional Barrier Beach Lagoon (BLS-)
Barrier-Enclosed System (B---)
Sand-spit Swales (B5S-)
Swale Complex (BS--)

Ridge and Swale Complex (BSR-)

Timeline.of changes at Braddock Bay:

Timeline Updrift Changes Physical Changes at Braddock Bay

Ecological Changes at Braddock Bay

Hydrologic Invertebrate
Sediment Exchange Seasonal Wave Suspended Water Submerged Habitat
Cumuiative Transport =23.6 Shore  Supply to | Geomorphic Wetland- Temperature Energy Sediment Quality | Emergent  Aquatic (Coarse/Sandy Spawning Amphibian Avian
Protection Nearshore | Environment Lake Variation lce Cover in Bay in Bay in Bay | Vegetation Vegetation Substrates) Habitat Habitat Habitat
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Pre- and mid- development scenarios have larger bluff recession inputs -ogoon

due to lower shore protection. With increasing shore protection under
eXiSting and fUtU re Scenarios, Overa” Sediment Supply decreases- This studywas funded by an award under the Great Lakes Restoration Initiative to the USACE-Buffalo District.



