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The two primary shore erosion processes at work along Ohio’s Lake Erie shoreline are wave erosion and mass wasting.
Although wave erosion is the more significant of the two, rates of erogion are highly variable. For example, erosion rates in
Lake County vary from less than one foot per yearto nine feet per year. These rates depend upon a variety of factors including
ihe weather and physical setling of the shore. Weather can also influence the size and frequency of waves striking the
shoreline. The physical setting of the shore—~-shore orientation, presence or absence of a beach and/or man-made structures
as well as shore geology also contribute to ergsion variability.

WAVE EROSION

Wave erosion is tha primary coastal erosion process at work in northeastern Ohio. Wind blowing across Lake Erie transfars energy to the
water and generates waves. Much of this energy is released when the waves break upon the shoreline.

Although waves coma in al! sizes, they all have assentially the same characteristics. Every wava has a top {crest} and a botlom {trough).
Wave height is measured vertically from the wave's crest 1o its trough. Wave length is measured fram any specific point o that same peint
of an adjacent wave ({or example, from the trough of one wave to the trough of the next wave). Wave period is the time it takes a wave, trough
to trough or crest to crast, to travel the distance equal to one wave lengih. Waves, with a short periad, are moving very quickly.
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WAVE DEFINITIONS

A wave breaks whan the depth of the water is four-thirds its height, A wave one foot high will break in 16 inches of water while a three-
foot wave will break in water four feet deep. Waves break against the shore relaasing varying amounts of enargy. The amount is dependent
upon the slopa of the bottom and the wave height. The steaper the bottom siope (and tha smoother it is) the more abruptly a wave will slow
down and break and the greater the damaga it can create.

The amount of snergy contained in a wava is directly proportional to its height. For instance, a twe-foot wave with a period of five seconds
bstweaen crests contains over 4,000 foot-pounds of energy per foot of wave crest thorizontal linear foot of wave crest). A four-foot wave with
the same paried contains over 16,000 foot-pounds of anargy per foot of wave crest. Therefore, the higher the wave, tha mare energy it
contains,

A series of two-foot waves with five-second periods will braak upan the shoretine at a rate of 720 waves per hour. This amounis o 17,280
waves in one 24-hour day and a total of 71 millien foot-pounds of anergy per foot of shorealine per day. That slamming force is equivalent
to a 1-1/2 horsepower angine pounding continuously on a one-foot strip of beach, This uncontrolled anergy continuously erodes matetial
away from the shore transporting sand along the shoreline and cutting away at bluffs.

For severalreasons, however, wave energy arriving at the shoreline is not constant. Wind neither blows continuousky nor from the same
direction. Wide beaches, shallow nearshore slopas and nearshore bars ail absorb energy thus reducing the amount of wave energy that
reaches the shore, Shallow nearshore skopas and nearshore bars cause large waves to break and expend much of their anergy offshore.
The resulting smaller waves contain less energy and cause less shoreline erosion.

Woather directly influences coastal erosion rates because it affects the size of wave-related forces. Storm-generated winds can increase
erosion rates due to temporary high water levels (surges) and large waves. For example, on April 6, 1979, westerly storm winds blew the
242 mile length of Lake Erie creating a 14-foot difference in the water ievel of Lake Erie when measurad simultanaously at Taledo, Qhio and
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Bultalo, New York, This storm surge created ane of the highest water level differences ever recorded on Lake Erie. More erosion occurs
during storms and high water levels than at any other time. _

lce can have a moderating effect on erosion as it serves to protect the nearshore area from the effect of late winter storms and waves.
A solid sheat of ica covering the lake or nearshore areas of tha lake can prevent wind from hitting the surface of the water and can in turn
prévent new waves. However, once the ica sheet has broken, this moderating effect is no longer felt,

MASS WASTING

Mass wasting, the downward movement of a large mass of material, is another commen erosion phanomenon alengthe nonr_\eastarn shpye
of Ohio. This downward movemant has various and sometimes complax causes, Waves can undercut the foot of a biuff reducing the §tab|llty
of tha matarial above. Groundwater can compound this problem by adding weight to the material above and reducing the blulf's resistance
ta shear. Groundwater seapage out the tace of a biuff betwean diferent sediment layors acts as a lubricant between taye;s and further
reduces the stability of the bluff, When this occurs the material ins an upper layer may slide downward in a mass, Rain saturating a bl_uﬁ can
increase the rate of erosicn in a simitar fashicn by adding weight to the blutf and decreasing the shear resistance of the shore deposit. Rain
also producas runoff which can cause surface erosion creating gullies and ravines and steepaning biuffs.

Erosion oocurs in a seasonal sequence. In the summer and fall, a steepening and undercutting of bluffs occurs as materiat is removed
from the tos of the bluffs by wave action. Winter is atairly static period because of freezing temperatures and lake ice. Inthe spring, howaver,
fraquent rains, storm runcf, increased groundwater lovels and storm waves cause already staap, undercut blufis 1o becoma unstabla and
mass wasting occurs.

As long as wave anergy carrias material away fromthae base of the bluff and groundwater saturates the bluff to create an unstable situation,
the bluft will never reach a point of equilibrium and will continue to receds. Thus, recession of the shorsling is continuous, The rate of
recession, however, is not constant because the amount of wave energy reaching the shoreline is not constant. It varies with the weather
(primarily lake level and windstorms) and tha physical setting of the shoreline (primarily the nature of tha material being ercded, beach width
and the presence or absence of man-made structures).

White wide beaches always serve as protactive barrisrs against erosion, the same cannot be said of man-made structures—even those
constructed for that purpose. Many bulkheads and sea walls do slow orosion but many others are ussless or even worse. Poor design and/
or construction of a shore erosion abatement structure may turn a minor erosion problem into a severe one. A man-made structure may
worsan erosion problems at the site whare it has been constructed or it may increase rates of erosion of a neighbor's property.

A discussion of erosion is not complete without considering tha nature of the material being eroded. Softer, loosar matarials like clay and
sand erode mora quickly than more durable materials like shale and limestone, Indeed, the makeup of the shoreline is one of the most crucial
variables when considering erosion rates.

Bacause shore erosion is a very complex process it could not to be discussed in depth here. Along Lake Erie, shore erosion is very site-
spacific and highly variable. Soma of the important variables influsncing shore erosion are the nature of the material being eroded, the
physical setting of tha shore including the prasence or absence of beaches and/or man-made structures, shore orientation and expasure
to waves, lake lavels and weather.

Many shoreline proparty awnars ara faced with erosion problems and must make decisions concerning these problems. Any affort to slow
down and lassan the affects of this natural procass requires the investment of large sums of money. Shore property owners should try to
learn and undarstand as much about it as possibla.
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