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Slope Failure

Mass movements or landslides of surficial materials are by far the most frequent
and most costly geologic hazards in the northern Kentucky area. Northern
Kentucky has the greatest monetary loss per capita caused by landslides in the
country. The failure of the slope may be rapid, but more commonly is a slow
almost imperceptible movement, called creep, of a few inches per year. Whether
rapid or slow, the end results and damage are similar and costly: broken
plumbing, cracked walls and foundations, cracked streets and sidewalks, and
commonly total loss of the structures.
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The 330-acre Williamstown Lake serves as a water-supply reservoir, and provides fishing and boating recreation
for residents and vacationers. Photo by Dan Carey, Kentucky Geological Survey.

Preston Lacy
For Planning Use Only

This map is not intended to be used for selecting individual sites. Its purpose is to inform
land-use planners, government officials, and the public in a general way about geologic
bedrock conditions that affect the selection of sites for various purposes. The properties
of thick soils may supercede those of the underlying bedrock and should be considered
on a site-to-site basis. At any site, it is important to understand the characteristics of both
the soils and the underlying rock. For further assistance, contact the Kentucky Geological
Survey, 859.257.5500. For more information, and to make custom maps of your area, visit
the KGS Land-Use Planning Internet Mapping Web Site at
kgsmap.uky.edu/website/kyluplan/viewer.htm.

Virtually all of the mass movements in northern Kentucky occur in colluvium—the
weathered soil and rock materials that crumble from the bedrock as it weathers.
The lower slopes of unit 2 are commonly thickly mantled with colluvium.

University of Kentucky

Acknowledgments

Geology adapted from Duncan (2002), Duncan and Thompson (2002),
Nelson (2001, 2002a-f), Patton (2001), Thompson (2002), Tyra (2002),
and Zhang (2002). Sinkholes from Paylor and others (2004).

Shales of unit 2 and adjacent unit 3 will break down and weather rapidly when
exposed to air and water. These shaly units tend to swell considerably when
exposed to water. For this reason, plumbing trenches under walls and
foundations should be prevented from accumulating water. Units 2 and 3 may
share a translational landslide.
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Gravity is the main driving force, but water nearly always plays a critical role by
adding weight and lubricating the particles in the colluvium. Cutting into or
overloading a slope with structures and fill can also be major contributing factors.

Residential Development
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Williamstown Lake from the air. This 2004 aerial photo was taken by

the U.S. Department of Agriculture, Farm Services Administration,
National Agricultural Imagery Program.

Grant County, encompassing an area of 260 square miles in the
Outer Bluegrass Region, was established in 1820. Highway, air, and
rail transportation are readily accessible. Lakes and rolling hills
provide for a variety of recreational activities. From 1990 to 2004, the
population increased 54 percent, to 24,300 residents. Photo by Dan
Carey, Kentucky Geological Survey.

Precautions include taking care of all surface-water runoff by making certain that
all runoff from roof, gutters, patios, sidewalks, and driveways is carried well away
from and not toward the house; diverting drainage from areas sloping toward the
! ) house; cutting into natural slopes as little as possible and avoiding the use of fill;

' Source-Water Protection Areas and trying to place the foundation of the structure on undisturbed bedrock.
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bulges in the bottom become larger ones. After Potter (1996).
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TRANSLATIONAL SLIDE

Colluvium can be less than 6 feet thick. An
additional load may sit for years before con-
ditions are right and the ground slides quickly.
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The terms "earth" and "rock" excavation are used in the engineering sense; earth can be excavated by hand tools,
whereas rock requires heavy equipment or blasting to remove.
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Groundwater resources in Grant County are limited. Q(? — : J / AN . , \
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dry weather. Throughout the county groundwater is hard
or very hard and may contain salt or hydrogen sulfide,
especially at depths greater than 100 feet. For more
information on groundwater in the county, see Carey and p
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Slight—A slight limitation is one that commonly requires some corrective measure but can be overcome without a
great deal of difficulty or expense.

Moderate—A moderate limitation is one that can normally be overcome but the difficulty and expense are great
enough that completing the project is commonly a question of feasibility.

Severe—A severe limitation is one that is difficult to overcome and commonly is not feasible because of the
expense involved.

LAND USES

it 2),
characterized by rolling, knobby hills that provide pasture for livestock. In
northern and eastern areas of the county, unit 3 often lies along ridgetops.
Photo by Dan Carey, Kentucky Geological Survey.

Septic tank disposal system—A septic tank disposal system consists of a septic tank and a filter field. The filter
field is a subsurface tile system laid in such a way that effluent from the septic tank is distributed with reasonable
uniformity into the soil.

Ea;rthquake Hazards

Ground shaking (peak particle accelerations) caused by an
earthquake in or near the county is minimal for structures
situated on or tied into the bedrock foundation. In areas under-
lain by poorly consolidated soils, site-specific investigations
should be conducted to assure that the building codes will con-

Residences—Ratings are made for residences with basements because the degree of limitation is dependent
upon ease and required depth of excavation. For example, excavation in limestone has greater limitation than

excavation in shale for a house with a basement. Additional Resources
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berger, 1980).
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construction in flood-
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soil report (Froedge
and Weisenberger,
1980).
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2. Shale*, lime-
stone

Medium to low.

Fair to good foun-
dation material.
Difficult excavation.
Slumps when wet.
Avoid steep slopes.

Slight to severe limita-
tions, depending on
amount of soil cover
and depth to imperme-
able rock.

Severe to moderate
limitations. Rock
excavation may be
required. Slumps
when wet. Avoid
steep slopes.

Moderate to severe
limitations. Rock ex-
cavation may be
required. Possible
steep slopes.

Moderate limitations.
Rock excavation
likely. Local drainage
problems, especially
on shale. Sinks
common.

Slight to severe lim-
itations, depending
on topography. Rock
excavation. Sinks
common. Local
drainage problems.
Groundwater contam-
ination possible.

Slight to moderate
limitations, depending
on activity and topog-
raphy. Possible

steep wooded slopes.

Slight limitations,
depending on

activity and topog-
raphy. Possible steep
wooded slopes. Slight
limitations for forest or
nature preserve.

Moderate to slight
limitations. Reservoir
may leak where rocks
are fractured. Sinks
possible.

Moderate to severe
limitations. Reservoir
may leak where rocks
are fractured. Sinks
possible.

Moderate to severe
limitations.
Possible rock
excavation.
Susceptible to
landslides.

3. Limestone,
shale*

High to medium.

Good to excellent
foundation material.
Difficult to excavate.

Slight to severe limita-
tions, depending on
amount of soil cover
and depth to imperme-
able rock.

Severe to moderate
limitations. Rock
excavation may be
required.

Moderate limitations.
Rock excavation
possible. Local
drainage problems,
especially on shale.
Sinks common and
caves possible.

Moderate limitations.
Rock excavation
possible. Possible
steep slopes. Slight
limitations with suit-
able topography.

Slight to severe lim-
itations, depending
on topography. Rock
excavation. Sinks
common. Local
drainage problems.
Groundwater contam-
ination possible.

Slight to moderate
limitations. Rock
excavation may
be required.

Slight limitations, de-
pending on activity
and topography.
Possible steep wooded
slopes. No limitations
for nature or forest
preserve.

Moderate to slight
limitations. Reservoir
may leak where rocks
are fractured. Sinks
possible.

Moderate to severe
limitations. Reservoir
may leak where rocks
are fractured. Sinks
possible.

Severe to moderate
limitations. Possible
rock excavation.

4. Limestone

High.

Excellent founda-
tion material. Difficult
to excavate.

Severe limitations.
Impermeable rock.
Locally fast drainage
through fractures and
sinks. Danger of
groundwater con-
tamination.

Severe to moderate
limitations. Rock
excavation may be
required.

Severe limitations.
Rock excavation.
Possible steep
slopes.

Severe to moderate
limitations. Possible
rock excavation.
Possible steep
slopes and narrow
ravines.

Slight to moderate
limitations, depending
on topography. Rock
excavation possible.
Sinks common. Local
drainage problems.

Moderate to slight
limitations, depending
on activity and topog-
raphy. Possible
wooded slopes.

Severe to slight
limitations, depending
on activity and topog-
raphy. Possible
wooded slopes.
Slight limitations

for nature preserve.

Slight to severe
limitations. Reservoir
may leak where rocks
are fractured. Sinks
possible.

Slight to severe
limitations. Reservoir
may leak where rocks
are fractured. Sinks
possible.

Severe to moderate
limitations. Possible
rock excavation.

5. Clay, silt, sand, and
gravel (high-level
terrace deposits)

None, but on-site
karst investigation
recommended where
less than 25 feet
thick over soluble
rock.

Fair foundation
material. Easy
to excavate.

Severe to slight limita-
tions, depending on
amount of soil cover.

Moderate to slight
limitations, depend-
ing on slope.

Slight limitations.

Slight limitations,
depending on
degree of slope.

Slight limitations,
depending on
degree of slope.

Moderate to slight
limitations, depending
on activity and topog-
raphy. Possible
wooded slopes.

Slight limitations,
depending on
activity and topog-
raphy. Possible
wooded slopes.
Slight limitations
for nature preserve.

Pervious material.
Not recommended.

Severe to slight
limitations. Unstable
steep slopes.

Slight limitations.

*Some of these shales can shrink during dry periods and swell during wet periods and cause cracking of foundations. On hillsides, especially where springs are present, they can also be susceptible to landslides.
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For information on obtaining copies of this map and other Kentucky Geolog-
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View the KGS World Wide Web site at: www.uky.edu/kgs
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