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In this session we will:

e Provide overviews of two MNSP projects

e EXxplore what seems to be going well and not-
so-well

e Put our collective heads together to determine:
A Possible subtle site conditions
A Possible additional site information needs
A Possible alternative treatments
A Possible fixes to remedy existing problems
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Lake Cadillac Observation #1

e Shoreline susceptibility to erosion appears to
be sensitive to changes in shoreline orientation

e Subtle changes to shoreline orientation,
geometry, bathymetry, and slope may be more
Important to successful shoreline restoration
than we realized
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Lake Cadillac Observation #2

£ Local historic wind data (direction) may be
more accurate than Regional wind data; may
potentially alter the restoration practice.



Obtaining Winds for Cadillac, Ml

Regional-Average Annual Wind Directions

Eichenlaub, V.L. et.al. (1990). The Climatic Atlas of Michigan. U. of
Notre Dame Press, Notre Dame, IN.

Local Winds (historic: daily, weekly, monthly)
Weather Warehouse Historical Weather Data (19552015)

Wexford County Airport w/l 6.4 miles
WeatherForYou.com d Windfinder, Winds Archives (1999 -2015) Fee

Weather Underground & Historic Weather (1948-2015)
Flight Aware (Fee)
National Data Buoy Center NOAA



Lake Cadillac Observation #3

e Wake (boat-generated waves) may be more
Impactful than Wind-generated waves

£ Boattraffic proximity & orientation may

Impact shoreline stability to a greater extent
than we realized



Boat Wake v. Wind Waves

Wake waves direct greater energy onto shorelines with gentle lakebed
slopes; and less energy onto shorelines with steep lakebed slopes, where
much of the energy is reflected away from the shoreline.

Wind Waves direct greater energy onto shorelines with steep lakebed
slopes; and less energy onto shorelines with gentle lakebed slopes.

Where Wake Waves are more pronounced than Wind waves , Wake
Wave energy should be the decisive factor in implementing shoreline
restoration practices

Asplund , T. (2000). The effects of motorized watercraft on aguatic ecosystems. Wisconsin Department of Natural
Resources, Bureau of integrated Science and University of WisconsinMadison, Water Chemistry Program

Glamore, W. (none). A decision support tool for assessing the impact of boat wake waves on inland waterways. Water
Research Laboratory, School of Civil and Environmental Engineering, University of New South Wales, Australia

Gourlay, T. (2011). Notes on shoreline erosion due to boat wakes and wind waves. Centre for Marine Science and
Technology, Curtin University CMST research report 2 -11-16



ake Cadillac Observation #4

E Possible Shoreline Starvation/Accretion

Inadvertent sand
starvation and
loss of protective
beach down-lake
of stormwater
discharge pipe?
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Maximum fetch: 0.25mi.
Average fetch =0.18mi.
Wisconsin Erosion Intensity (El) Score =37

Reservoir: Water levels are tightly controlled (within a 4-inch range) for
power generation.



