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Lake Erie/Ontario Sediment Budget: Project Overview %«.@

BLUF: Study of Lake Ontario and Lake Erie sediment transport
processes has resulted in a treasure trove of data. Refinement of data
and ease of access to interested parties is the next step in
communicating with stakeholders and landowners
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Reduced Supply: Braddock Bay, NY
PpPly y%

Braddock Bay Aerial Overview
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Lake Erie/Ontario Waves

= No long period waves or tides
= Most wave energy comes from =
gravity waves (T=1-10 sec) 89382
= Net result: Lkl
» Little to no depositional wave energy %g%ggg
» Net crossshore transport of sediment is §;§§£3153

almost always lakeward
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Lake Erie Water Levels

.

= No control of water level
= |ce

» Lake freezes most years, providing some protection during winter storms
= Persistently high water levels since 2015
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Lake Ontario Water Levels

=  Some control of water levels via the Moses-Saunders Dam, but still
at the will of nature

= |ce
» Shorefast ice most winters, rare for lake to freeze over

» Record high water levels, 2017
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High water leading to increased demands for Armoring
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Need for proper understanding of littoral volumes!
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Longshore

Annual longshore transport vol. (m?3).

Arrows show direction but not
magnitude (Ohio Coastal Atlas

(2007) and other sources).
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Sediment Sources and Losseg\%\
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» Sediment sources: %ﬁ@
» Material brought down rivers (mostly fine-grained) (o

» Industrial dumping and runoff from sewers

i) G
» Gravel, sand, clay eroded from glacial till bluffs and 1
banks

» Sediment created in situ from bedrock bluff weathering :

» Limited supply from lake bed lowering and offshore
outcrops

= Sediment losses:

» Wave- and ice-induced transport into deep water
» Material trapped in fillets at harbor jetties

» Material dredging from harbor entrance channel and place
in confined disposal facilities or placed in deep water

l » Bluff armoring

US Army C&psBeach mining (no longer a factor)

Of Engineersg BUILDINGG &
Buffalo District




Geology and Shore Types

o

Three dominant geological processes and timeframes: %ﬁ ;%
q‘

* Post Glacial Deposits
 Glacial Deposits
» Bedrock
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Bluff Recession

; RS B Showse Park, east of Vermilion, OH,

‘ I e T 24 August 1999. Low-grade, friable shale
weathers from wave impact,
groundwater percolation, and freeze-
thaw cycles.

Bluff edge : ’/) ¥)

potential
slumping

‘ y e unstable bluff
p . 4-i~ k" : --7- .. d 1

erosion of base

/ of slope

BUILQING STRONG,




Kilomeaters)

s "
ol = e
0 0025 006 01 015 02
T W L T T by

Legend

w1875 _low_shorefine_1879_Chart3_spline
— 1875_biuff_line_1879_Chart3_spline

“a"w™ PA 1638_bluff_line USGS

1978_biuff_line

—— PA 2006_bhiff_line USGS

_ Avb
vavb,
VA2

- a
VA-454

US Army Corps
Of Engineersg
Buffalo District

Bluff Recession

A

T Ko
Approach

= Bluff line change measured over
time |
*NOAA 1870’s Coast Charts

= Aerial imagery — 1930s,

1970s

= Stratigraphy acquired to
determine bluff height and
composition

=Coarse fraction estimated from
parent material
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Determination of Bluff Volume

Approach
=Each 1-km reach used:
z BIUﬂ: Helght Coarse fraction factor:
= Bluff Composition Shale: 03-05

: Till: 0.2- 027
= Recession Rate Lacustrine: 0.1
Sand and gravel: 0.95

Sed vol = Strata _ht x Factor x Re cession _rate x Effective _reach length

» Coarse and fine fractions determined from stratigraphy
=Fines are lost offshore to deep water

=20% of coarse component lost offshore to deep water due to storm
waves (Based on USACE Buffalo District 1984)
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Sediment Sink:
Trapping at Harbor Mouths

X

4Ashtabula Harbor, OH &
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Sediment Sink:
Trapping in Federal Channel

Irondequait| -~~~
Harbor |

New
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Sediment Sink:
Trapping in Federal Channel
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2011-2016 Work: Sediment Bu
Cells/Fluxes

*For most of the shoreline, Cells
bounded by harbor structures

*Additional cells delineated by nodal
points and harbor fillets 87 Cells created to

model entire |
southern lakeshore /’ |
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2016: Completed Sediment Budget

™ Lake Erie Recent Sediment Budget
Geneva-on-the-Lake to Conneaut
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Regional Saciment Management (RSM) Program

Historical Sediment Budget (1860s to Present)
for the United States Shoreline of Lake Erie

Weston Cross. Ashiey E Froy

August 2016
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2011: Completed Sediment Bu

Final Report

Lake Ontario Ecological Sediment Budget

Baird
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Table B3 Lake Ontario Annual Sediment Budget (Existing)

Existing SOURCES SINKS All values tn 1,000 me fyear

Input from z Qutput to

Sub Cell Updrift Sub- Re::fm Do‘:\“_:‘;t::ng Fillet Beaches | o d:‘\‘:::mn Dovndrift

Cell™ Sub-Cell™
Niagara - Wilson™ 00 03 0.1 0.1 01 03
Wilson - Olcott 03 00 0.0 0.1 00 02
Olcott - Pt Breeze 02 14 0.2 03 02 14
Pt Breeze - Genesee 14 28 0.1 18 18 06
Genesee - Irondequoit 06 0.0 0.0 0.6 05 0"
Irondequoit - Sodus Bay 00 4.2 01 0.7 0.0 37
Sodus Bay - Little Sodus 37 188 0.1 0.6 0.1 219
Little Sodus - Oswego 219 79 0.1 0.0 16 283
Oswego - ELO 283 105 0.0 0.0 0.0 389

" Unknown input required to balance budget
™" Assumes sediment bypassing at harbors (no numerical modeling completed to confirm this assumption)

*** Potential inputs from shoreline west of the Niagara River not quantified in this study

Lake Ontario: 7 Cells,
up to 55 KM long
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Lake Erie: 476 Cells,

Max 1 KM long

Dataset also includes:
Bluff Composition
Bluff Height
Retreat Rate
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2018: Completed Sediment Bu

Lake Ontario: 280 Cells,
Max 1 KM long
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Dataset also includes:
Bluff Composition
Bluff Height
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Future Research Needs %@

Shale bluff erosmn contrlbutlon to the littoral system

Of Engineersg
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Future Research Needs %

Bypassing of sediment and loss at deep draft commercial harbors g aﬁ’R
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Future Research Needs .

Sediment plumes and losses at headlands

US Army Corps
Of Engineersg
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Future Research Needs .

Better quantification of coarse material lost due to short period waves

WIS STATION 91076
CLASS ANGLE 2 (4 - 64 DEG)

JAVE PERIOD (5)

US Army Corps Image ©Sandford Photography
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2019: Completed Sediment Bud%

Increased awareness among stakeholders/planners/land users
about coastal design parameters

Greatly improved understanding of impacts of projects on greater
system

« |dentification of sources of sediment for bypassing/beneficial reuse f
* Use in USACE coastal design
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Where to next......

' Extendlng Sedlment Budget
L ke Huron

F
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