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Planning Guidance by Rock Unit Type
Rock Unit Foundation 

and Excavation 
Septic Tank 

Disposal 
System 

Residence with 
Basement 

Highways and 
Streets 

Access 
Roads 

Light 
Industry and 

Malls 
Intensive 

Recreation 
Extensive 
Recreation 

Reservoir 
Areas 

Reservoir 
Embankments 

Underground 
Utilities 

 
Fair foundation 
material; easy to 
excavate. Refer to 
soil report (Fehr 
and others, 1977). 

Severe limitations. 
Refer to soil report 
(Fehr and others, 
1977). 

Seasonal high 
water table. 
Refer to soil report 
(Fehr and others, 
1977). 

Poorly to moderately 
well drained. Steep 
slopes. Refer to soil 
report (Fehr and 
others, 1977). 

Refer to soil 
report 
(Fehr and 
others, 1977). 

Refer to soil 
report 
(Fehr and 
others, 1977). 

Moderate to severe 
limitations. 
Refer to soil report 
(Fehr and others, 
1977). 

Moderate 
limitations. 
Refer to soil 
report 
(Fehr and 
others, 1977). 

Refer to soil 
report 
(Fehr and 
others, 
1977). 

Moderate 
permeability; 
erodes easily. 
Refer to soil report 
(Fehr and others, 
1977). 

Refer to soil report 
(Fehr and others, 
1977). 

Excellent 
foundation 
material. Moderate 
excavation. Unit is 
very thin. 

Slight to moderate 
limitations. Variable 
thickness and 
permeability. 

Severe to 
moderate 
limitations. Shallow 
water table may be 
present. 

No limitations. No limitations. No limitations. No limitations. No limitations. Severe 
limitations. Severe limitations. Slight limitations. 

Variable thickness. 

Fair to good 
foundation 
material. Easily 
excavated; may 
swell and compact 
differently 
depending on 
moisture content 
(Finch, 1968). 

Slight to moderate 
limitations. Variable 
thickness and 
permeability 

Severe limitations. 
Shallow water table 
may be present. 
May swell and 
compact differently 
depending on 
moisture content 
(Finch, 1968). 

No limitations. No limitations. No limitations. No limitations. No limitations. 

Slight 
limitations. 
Unit does 
not compact 
well; sandy-
silty ridges. 

Slight limitations. No limitations. 

Fair to good 
foundation 
material. Difficult to 
excavate. 

Severe limitations. 
Thin soils and 
impermeable 
rocks. 

Severe to 
moderate 
limitations. Difficult 
excavation; upper 
few feet may be 
rippable. Steep 
slopes. 

Severe to moderate 
limitations. Difficult 
excavation; upper few 
feet may be rippable. 
Steep slopes. Coal 
and clay layers may 
present problems. 

Moderate 
limitations. 
Rock 
excavation. 
Steep slopes. 

Severe to 
moderate 
limitations. 
Difficult 
excavation; 
upper few feet 
may be 
rippable. Steep 
slopes. 

Moderate to severe 
limitations. Steep 
slopes. Clay layers 
may be unstable. 

Slight to 
moderate 
limitations. 

Slight 
limitations. 
Reservoir 
might leak 
where rocks 
are 
fractured. 

Severe limitations. 
Coal beds and 
expanding clays 
may present 
problems. 

Moderate 
limitations. Highly 
variable types of 
rock and earth 
excavation. 

Fair to good 
foundation 
material. Difficult to 
excavate. 

Severe limitations. 
Thin soils and 
impermeable 
rocks. 

Severe to 
moderate 
limitations. Difficult 
excavation; upper 
few feet may be 
rippable. Steep 
slopes. 

Severe to moderate 
limitations. Difficult 
excavation; upper few 
feet may be rippable. 
Steep slopes. Coal 
and clay layers may 
present problems. 

Moderate 
limitations. 
Rock 
excavation. 
Steep slopes. 

Severe to 
moderate 
limitations. 
Difficult 
excavation; 
upper few feet 
may be 
rippable. Steep 
slopes. 

Moderate to severe 
limitations. Steep 
slopes. Clay layers 
may be unstable. 

Slight to 
moderate 
limitations. 

Slight 
limitations. 
Reservoir 
might leak 
where rocks 
are 
fractured. 

Severe limitations. 
Coal beds and 
expanding clays 
may present 
problems. 

Moderate 
limitations. Highly 
variable types of 
rock and earth 
excavation. 

Fair to good 
foundation 
material. Difficult to 
excavate. 

Severe limitations. 
Thin soils and 
impermeable 
rocks. 

Severe to 
moderate 
limitations. Difficult 
excavation; upper 
few feet may be 
rippable. Steep 
slopes. 

Severe to moderate 
limitations. Difficult 
excavation; upper few 
feet may be rippable. 
Steep slopes. 

Moderate 
limitations. 
Rock 
excavation. 
Steep slopes. 

Severe to 
moderate 
limitations. 
Difficult 
excavation; 
upper few feet 
may be 
rippable. Steep 
slopes. 

Moderate to severe 
limitations. Steep 
slopes. Clay layers 
may be unstable. 

Slight to 
moderate 
limitations. 

Slight 
limitations. 
Reservoir 
might leak 
where rocks 
are 
fractured. 

Severe limitations. 
Coal beds and 
expanding clays 
may present 
problems. 

Moderate 
limitations. Highly 
variable types of 
rock and earth 
excavation. 

Fair to good 
foundation 
material. Difficult to 
excavate. 

Severe limitations. 
Thin soils and 
impermeable 
rocks. 

Severe to 
moderate 
limitations. Difficult 
excavation; upper 
few feet may be 
rippable. Steep 
slopes. 

Severe to moderate 
limitations. Difficult 
excavation; upper few 
feet may be rippable. 
Steep slopes. 

Moderate 
limitations. 
Rock 
excavation. 
Steep slopes. 

Severe to 
moderate 
limitations. 
Difficult 
excavation; 
upper few feet 
may be 
rippable. Steep 
slopes. 

Moderate to severe 
limitations. Steep 
slopes. Clay layers 
may be unstable. 

Slight to 
moderate 
limitations. 

Slight 
limitations. 
Reservoir 
might leak 
where rocks 
are 
fractured. 

Severe limitations. 
Coal beds and 
expanding clays 
may present 
problems. 

Moderate 
limitations. Highly 
variable types of 
rock and earth 
excavation. 

Fair to good 
foundation 
material. Difficult to 
excavate. 

Severe limitations. 
Thin soils and 
impermeable 
rocks. 

Severe to 
moderate 
limitations. Difficult 
excavation; upper 
few feet may be 
rippable. Steep 
slopes. 

Severe to moderate 
limitations. Difficult 
excavation; upper few 
feet may be rippable. 
Steep slopes. 

Moderate 
limitations. 
Rock 
excavation. 
Steep slopes. 

Severe to 
moderate 
limitations. 
Difficult 
excavation; 
upper few feet 
may be 
rippable. Steep 
slopes. 

Moderate to severe 
limitations. Steep 
slopes. 

Slight to 
moderate 
limitations. 

Slight 
limitations. 
Reservoir 
might leak 
where rocks 
are 
fractured. 

Severe limitations. 
Coal beds and 
expanding clays 
may present 
problems. 

Moderate 
limitations. Highly 
variable types of 
rock and earth 
excavation. 

The Trover Foundation and Regional Medical Center is located in Madisonville 
and is the largest employer in Hopkins County. The Regional Medical Center 
serves 12 surrounding counties in western Kentucky. Photo by Glynn Beck, 
Kentucky Geological Survey.

The Dotiki IV surface mine in Hopkins County, which is one of six surface 
mines owned by Dotiki in western Kentucky and southern Illinois. The facility 
was constructed in 2003, and mines the W. Kentucky No. 9 coal. In 2003, Dotiki
Mines was the largest producer of coal in Kentucky and the largest non-longwall 
coal producer in the nation.  Primary customers for coal produced at Dotiki are 
Seminole Electric, Tennessee Valley Authority, Louisville Gas & Electric, Western 
Kentucky Energy, Tampa Electric, and Henderson Municipal.  Photo courtesy of 
Doug Blair.

*Coal beds and underclays should not be used for foundations or reservoir embankments because of the presence of
expanding pyrite in coal and underclays and the weakness of the underclays when they become wet.

HOPKINS
COUNTY

Copyright 2005 by the University of Kentucky, Kentucky Geological Survey 

For information on obtaining copies of this map and 
other Kentucky Geological maps and publications 
call: 

Public Information Center 
(859) 257-3896
(877) 778-7827 (toll free)

View the KGS World Wide Web site at 
www.uky.edu/kgs/ 

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. The term “rippable” means excavation with a ripper attachment on a bulldozer. 

LIMITATIONS 

Slight – A slight limitation is usually one that 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 natural soil. 

Residences – Ratings are made for residences with and without 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 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. 
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1. Alluvium and or
lacustrine
deposits

2. Gravel

3. Loess
(clayey silt)

4. Sandstone,
limestone,
shale, and coal*

5. Shale and
sandstone

6. Sandstone,
shale, limestone,
and coal*

7. Sandstone,
shale, and coal*

8. Sandstone,
silty shale, and
coal*

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 both the soils, and the underlying rock. For further 
assistance, contact the Kentucky Geological Survey, Western Kentucky 
Office, 1401 Corporate Ct., Henderson, KY 42420. 270.827.3414 or 3404.

For Planning Use Only

KENTUCKY GEOLOGICAL SURVEY
James C. Cobb, State Geologist and Director
UNIVERSITY OF KENTUCKY

7.5-Minute Quadrangle
Map Index

NEBO

OLNEY

DALTON

HANSON

GRAHAM

CALHOUN

CROFTON

MILLPORT

COILTOWN

PROVID
ENCE

SLAUGHTERS

NORTONVILLE

SACRA-

MENTO

BEECH 

GROVE

SAIN
T 

CHARLES

DAWSON 

SPRIN
GS

MADISON-

VILLE 

EAST
MADISON-

VILLE 

WEST

DAWSON 

SPRIN
GS 

SE

Generalized Geologic Map
for Land-Use Planning:

Hopkins County, Kentucky
Matthew M. Crawford, E. Glynn Beck, David A. Williams, 

and Daniel I. Carey

Geology of Kentucky

Learn more about Kentucky geology at www.uky.edu/KGS/geoky/

"

" "

"

"

"

"

"

"

"

" " Corbin

Paducah

Ashland

Somerset

Owensboro
Lexington

Frankfort

Covington

Louisville

Hopkinsville

Bowling Green

Middlesboro

-82°

-82°

-83°

-83°

-84°

-84°

-85°

-85°

-86°

-86°

-87°

-87°

-88°

-88°

-89°

-89°

-90°

-90°

39° 39°

38° 38°

37° 37°

Faults

TERTIARY/CRETACEOUS: sand, clay
ALLUVIUM: silt, clay, sand, gravel

PENNSYLVANIAN: shale, sandstone, coal
MISSISSIPPIAN: shale, limestone, sandstone
DEVONIAN:  shale, limestone

ORDOVICIAN: limestone, shale
SILURIAN: dolomite, shale

0 40 8020 Miles

Peppers (nontraditional crop) are growing next to burley tobacco (a traditional 
crop) on the Brumfield Farm. Commercial vegetable growing on black plastic with 
irrigation is just one of the nontraditional agricultural practices that have increased 
over the last 5 years in Hopkins County. Traditional agriculture such as corn, 
soybeans, and tobacco is still a major part of the Hopkins County economy, 
however. Photo by Glynn Beck, Kentucky Geological Survey.
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Lake Pee Wee is a 420-acre-lake constructed in the early 1950’s to supply drinking water to the city of 
Madisonville.  Currently, Lake Pee Wee provides drinking water to approximately 65 percent of the 
county.  The lake holds 1.355 billon gallons of water and when necessary is recharged by pumping 9 
million gallons of water per day from the Green River.  Photo by Glynn Beck, Kentucky Geological 
Survey. 

Traditional agriculture is a major part of the Hopkins County economy.  Of the 353,433 acres in Hopkins 
County, 61,062 were used to grow corn, soybeans, and tobacco (Kentucky Agriculture Statistics, 2002–
2003).  Photo by Glynn Beck, Kentucky Geological Survey. 

Poultry-litter storage buildings are used to assist farmers in meeting nutrient-
management and water-quality guidelines set by the Kentucky Agriculture 
Water Quality Authority. Currently, approximately 150 chicken houses are in 
Hopkins County, and each poultry farm has at least one litter storage building. 
The above building is located on the Doug Brown Farm.  Photo by Glynn 
Beck, Kentucky Geological Survey. 

The presence of clayey to silty soils allows water to stand in row-crop fields.  
Fields are tiled in order to improve surface drainage in low-lying areas.  
Photo by George Kelley, Hopkins County Agriculture and Natural Resources 
agent. 

Geologic Hazards 
Hopkins County is located near the New 
Madrid and Wabash Valley Seismic Zones. 
Although the faults in the county are not 
considered active, precautions for earthquakes 
should be considered. Approximately 13 major 
earthquakes were recorded in the Madisonville 
area from 1974 to 2000. Earthquake prediction 
is not a defined part of seismology, but geo-
logists and engineers know that earthquakes 
will cause damage, depending on magnitude, 
distance from the epicenter, and local geology. 
Areas of thick alluvium, lacustrine deposits, 
and other unconsolidated sediments are prone 
to the most damage because of ground-motion 
amplification and liquefaction. Liquefaction is 
the process which rock becomes saturated or 
loses shear strength, and is temporarily 
transformed into a fluid mass, resulting in 
structural damage.  

Flooding is also a geologic hazard in Hopkins 
County. Areas underlain by alluvium, unit 1 on 
the map, are subject to regular flooding (Beck 
and others, 2004). The Green River borders 
the extreme northeastern part of the county 
and also has the potential for flooding. Urban 
development on or near both of these areas 
intensifies runoff, so flooding potential should 
be considered when planning.  

Potential engineering problems can be 
associated with some clay shales beneath 
coals and with lacustrine deposits high in clay 
content. Small landslides and slumps occur 
locally on steep slopes where these deposits 
are prevalent. Where clay-shale deposits are 
overlain by massive sandstone, slumping is 
most common where joints in the sandstone 
parallel the slope. Excavations in shale, for 
roads or building foundations, may over-
steepen the slope and undercut the overlying 
sandstone, causing slides to occur, especially 
when the material is saturated with water. 
Outwash and lacustrine deposits with high clay 
content present engineering problems because 
roads built on them tend to yield and push out 
under heavy traffic. Lacustrine deposits have 
good to poor compaction and moderate to high 
susceptibility to frost action. When the water 
table reaches the surface, the shrink-swell 
potential of lacustrine deposits is high.  

Surface subsidence above abandoned 
underground coal mines has caused structural 
damage in parts of the county. When strata 
above mined-out coal beds collapse, resulting 
property loss can be substantial. If the 
overlying strata are not of sufficient thickness 
and strength, or the underclay is too soft, the 
result will be surface movement, causing 
structural damage (Sergeant and others, 
1988). Structural damage and property 
damage can include cracks in foundations, 
cracks and depressions in roads, curvature of 
walls, collapse of buildings, and damage to 
utility lines. The areas of working or abandoned 
underground coal mines are shown on the 
map. 
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