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Perry County Courthouse at Hazard

Perry County, an area of 342 square miles in the Eastern Ken-
tucky Coal Field, was formed in 1821. Hazard, the county seat,
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What Are the Factors That Cause Landslides?

Many factors contribute to landslides. The most common in eastern Kentucky are listed below:

O™ A R S |
Coalfield Regional Industrial Park on Ky. 15 near Chavies accomodates an influx of commercial
\ enterprises, particularly those dealing with timber. Photo by Bart Davidson, Kentucky Geological

Survey.

Steep slopes: Avoid when choosing a building site.

2. Water: Slope stability decreases as water moves into the soil. Springs, seeps, roof runoff, gutter downspouts,
septic systems, and site grading that cause ponding or runoff are sources of water that often contribute to
- landslides.

Changing the natural slope by creating a level area where none previously existed.
Poor site selection for roads and driveways.

“%\ Rowdy P.O.
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OO p Improper placement of fill material.
Acknowledgments & ° A Removal of trees and other vegetation: Site construction often results in the elimination of trees and other
Geology adapted from Sparks (2003), Andrews and others (2005a, b), é\‘(\\ / vegetation. Plants, especially trees, help remove water and stabilize the soil with their extensive root systems.
Cordiviola and others (2005), Morris and others (2005a-h), and Sparks %@ /,/

What Are Some Ways to Prevent Landslides?

1. Seek professional assistance prior to construction.
2. Proper site selection: Some sloping areas are naturally prone to landslides. Inspect the site for springs, seeps, and

did not officially receive its name (after Oliver Hazard Perry)
until 1854. The 2006 county population of 29,836 was 1.5
percent greater than that of 2000. The highest elevation,
2,520 feet, is about 1.5 miles southwest of Tilford near the
Letcher County line. The lowest elevation, 750 feet, is

where the Middle Fork of the Kentucky River leaves the
county. Coal mining continues to be the major industry.

other wet areas that might indicate water problems. Take note of unusual cracks or bulges at the soil surface.
These are typical signs of soil movement that may lead to slope failure. Also be aware of geologically sensitive
areas where landslides are more likely to occur.

3. Alter the natural slope of the building site as little as possible during construction. Never remove soil from the toe
or bottom of the slope or add soil to the top of the slope. Landslides are less likely to occur on sites where
disturbance has been minimized. Seek professional assistance before earth moving begins.

4. Remove as few trees and other vegetation as possible. Trees develop extensive root systems that are very useful

The courthouse is at right center in front of the Justice
Center. Photo by Bart Davidson, Kentucky
Geological Survey.
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The Perry County airport
(right), built on a reclaimed
mountaintop-removal mine
near Ky. 15, is an excellent
example of post-mining

land use. Aerial photo (2004)
from the U.S. Department of
Agriculture, Farm Services
Administration, National
Agriculture Imagery Program.
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Groundwater

About 12,400 residents of Perry County rely on private domestic water supplies: 10,300 use wells, and
2,100 use other sources. Most people in rural Perry County have drilled wells. Iron and sulfur are common
problems throughout the area. In eastern Perry County, more than three-quarters of the wells drilled in valley
bottoms and on mountainsides are adequate for a domestic supply. Some wells on ridges and mountaintops
are adequate for domestic supply. Wells more than 200 feet deep in valleys may yield enough water for
small municipal or industrial supplies. In the western half of the county, most wells drilled in valley bottoms
are adequate for domestic supply. Fewer than half the wells on hillsides are adequate for a modern
domestic supply. Wells on mountaintops and ridges yield less water. Water obtained from most drilled wells
in this area is moderately to extremely hard and contains noticeable amounts of iron. Salty water may be
found from 50 to several hundred feet below the level of the principal valley bottoms, except in the eastern
half of the county, where salty water probably will not be found shallower than 200 feet. A few springs supply
enough water for domestic use, usually producing less than 5 gallons per minute.

For more information on groundwater in the county, see Carey and Stickney (2004).

LAND-USE PLANNING TABLE DEFINITIONS

FOUNDATION AND EXCAVATION

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.

LIMITATIONS

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

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.

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.

Highways and streets—Refers to paved roads in which cuts and fills are made in hilly topography, and considerable
work is done preparing subgrades and bases before the surface is applied.

Access roads—These are low-cost roads, driveways, etc., usually surfaced with crushed stone or a thin layer of
blacktop. A minimum of cuts and fills are made, little work is done preparing a subgrade, and generally only a thin
base is used. The degree of limitation is based on year-around use and would be less severe if not used during the
winter and early spring. Some types of recreation areas would not be used during these seasons.

Light industry and malls—Ratings are based on developments having structures or equivalent load limit
requirements of three stories or less, and large paved areas for parking lots. Structures with greater load limit
requirements would normally need footings in solid rock, and the rock would need to be core drilled to determine the
presence of caverns, cracks, etc.

Intensive recreation—Athletic fields, stadiums, etc.
Extensive recreation—Camp sites, picnic areas, parks, etc.

Reservoir areas—The floor of the area where the water is impounded. Ratings are based on the permeability of the
rock.

Reservoir embankments—The rocks are rated on limitations for embankment material.

Underground utilities—Included in this group are sanitary sewers, storm sewers, water mains, and other pipes that
require fairly deep trenches.

The new shopping mall along Ky. 80 in Hazard is directly in front of a surface coal mine. Many former coal-mine benches such as this
are being developed in Perry County, some for residential use and others for commercial use. The inset (left) shows previous auger
mining holes drilled into a coal bed behind the Lowe's building. Photos by Bart Davidson, Kentucky Geological Survey.

Planning Guidance by Rock Unit Type

in slope stabilization. Trees also remove large amounts of groundwater. Trees and other permanent vegetative
covers should be established as rapidly as possible and maintained to reduce soil erosion and landslide potential.

5. Household water disposal system: Seek professional assistance in selecting the appropriate type and location of
your septic system. Septic systems located in fill material can saturate soil and contribute to landslides.

6. Proper water disposal: Allowing surface waters to saturate the sloping soil is the most common cause of landslides
in eastern Kentucky. Properly located diversion channels are helpful in redirecting runoff away from areas
disturbed during construction. Runoff should be channeled and water from roofs and downspouts piped to stable
areas at the bottom of the slope.

(From U.S. Department of Agriculture, Natural Resources Conservation Service, no date)

o, Water Can Cause @~
Landslides T et

M Sediment detention ponds and hollow fills line the perimeter of this reclaimed ; '
mountaintop area. Aerial photo (2004) by the U.S. Department of Agriculture,

Farm Services Administration, National Agriculture Imagery Program.
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— Coal mining, both surface and underground, is abundant in Perry County. In 2005, the latest year for which statistics are
available, the county produced 4.5 million tons of coal from underground mining and 8.1 million tons from surface mining.
This surface mine is near Ky. 80 in Hazard. Photo by Bart Davidson, Kentucky Geological Survey.
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about geologic bedrock conditions that
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