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Construction on Karst

Limestone terrain can be subject to
subsidence hazards, which usually can
be overcome by prior planning and site
evaluation. "A" shows construction
above an open cavern, which later
collapses. This is one of the most
difficult situations to detect, and the
possibility of this situation beneath a
structure warrants insurance protection
for homes built on karst terrain. In "B," a
heavy structure presumed to lie above
solid bedrock actually is partially
supported on soft, residual clay soils
that subside gradually, resulting in
damage to the structure. This occurs
where inadequate site evaluation can be
traced to lack of geophysical studies
and inadequate core sampling. "C" and Environmental Protection
"D" show the close relationship between T D ST . LB L e - R
hydrology and subsidence hazards in ' i i S
limestone terrain. In "C," the house is
situated on porous fill (light shading) at a
site where surface- and groundwater
drainage move supporting soil (darker
shading) into voids in limestone (blocks)
gy R : : below. The natural process is then
- S = el accelerated by infiltration through fill
s i ,ﬁ por’ B R | _ . around the home. "D" shows a karst site
S S I . i T i\ ~ where normal rainfall is absorbed by
Bloya). * W M, L|_mestone in the Fort Payne Formation (unit 4) is exp(_)sed along Big D L subsurface conduits, but water from
. =7 } I 'w .7;r\P|tman Creek. Photo by Dan Carey, Kentucky Geological Survey. - infrequent heavy storms cannot be
carried away quickly enough to prevent
flooding of low-lying areas. Adapted
from AIPG (1993).
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Historic Green County Courthouse
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Karst Geology
The term "karst" refers to a landscape characterized by sinkholes, springs,
sinking streams (streams that disappear underground), and underground
drainage through solution-enlarged conduits or caves. Karst landscapes form
when slightly acidic water from rain and snowmelt seeps through soil cover into
fractured and soluble bedrock (usually limestone, dolomite, or gypsum).
Sinkholes are depressions on the land surface into which water drains
underground. Usually circular and often funnel-shaped, they range in size from a
few feet to hundreds of feet in diameter. Springs occur when water emerges from
underground to become surface water. Caves are solution-enlarged fractures or

conduits large enough for a person to enter.
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Limestone from the Fort Payne Formation (unit 4) is extracted for construction
aggregate at this quarry south of Greensburg. Photo above by Dan Carey, Ken-
tucky Geological Survey. Aerial photo below (2004) by the U.S. Department of
Agriculture, Farm Services Administration, National Agricultural Imagery Pro-
gram.

The terrain of unit 2 varies from hilly to gently undulating sinkhole plains, depending on the thick-
ness and frequency of shale beds in the underlying limestone. This scene looks toward Greens-
burg from the southwest. Photo by Dan Carey, Kentucky Geological Survey.
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The former Green County courthouse, known as the oldest existing court-
house west of the Allegheny Mountains, was built of local limestone and
completed in 1803. Green County, an area of 289 square miles in the
Mississippian Plateaus Region, was formed in 1793. The highest elevation,
1,045 feet, is less than a mile south of where Ky. 61 crosses the Larue
County line. The lowest elevation, 490 feet, is where the Green River leaves
the county. The county population of 11,931 in 2005 was 3.6 percent greater
than that of 2000. Photo by Dan Carey, Kentucky Geological Survey.
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Greensburg (left), the
county seat, was des-
ignated in 2004 as a
Preserve America
community. Preserve
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are committed to pre- * ".. '.&g = - ° R 4-“ to cave
serving America’s Thick beds of shale separated by erosion-resistant siltstone, exposed at this road- ;';\g' BRI o ¢ . AN s = g cave with
heritage while ensuring cut on Ky. 88, lie at the bottom of unit 2. Photo by Dan Carey, Kentucky Geologic- Y N4 ey . akl N\ B L S e stream
a future filled with op- al Survey_ Wd's s .4”3@@‘4’4 OV - &% Alluvium (Umt 1) prowdes rich soils cave with =% )
! portunities for learnin RCALC (B o N VAN but may be subject to drainage problems and flooding. Photo by Dan Carey, Ken- tributary passage sinkhole pond
p g E R AL e Ay e L :
| and enjoyment. This nergy rResources ' " o ‘ AR 4 _2 N tucky Geological Survey. N inkhol d Al b iall icid .
designation provides Ne e S o p= ™ SETN — Never use sinkholes as dumps. wastt_a, ut especially pest|<_:| es, paints,
....... strong incentives for e o, ¢ t@ . Pt A A ' N Shale and Siltstone (Unit 5) household chemicals, automobile batteries, and used motor oil, should be
. . < N ¥ s : KN i . VR IS 4 )0 T I taken to an appropriate recycling center or landfill.
continued preservation ° ) ( o =N DETAR | b % : ,
of the city’s cultural and s AN oS 2 - ) AN\ y S — Make sure runoff from parking lots, streets, and other urban areas is routed
natural heritage re- &4 TN Bloyd i / / A\ through a detention basin and sediment trap to filter it before it flows into a
odf 0 4 Y y ~ .
sources. Photo (2004) “f Crossing ) , ® \ sinkhole.
by the U.S. Department - ‘3'6._  § b @ : o Sep \ — Make sure your home septic system is working properly and that it's not
2% of Agriculture, Farm ? <0 o Y  76 discharging sewage into a crevice or sinkhole.
3 S_ervices. Adminisf[ra- = 2 LV % > . — Keep cattle and other livestock out of sinkholes and sinking streams. There are
o tion, National Agri- A . & \ 5 “ ¥ other methods of providing water to livestock.
cultural Imagery Pro- v { 58/¢ 0 \ s — See to it that sinkholes near or in crop fields are bordered with trees, shrubs, or
_ gram. : = ~ , o /° grass buffer strips. This will filter runoff flowing into sinkholes and also keep
= S - T R A D 5,0 %o - Nk > 4 iﬁ tilled areas away from sinkholes.
S_ince exploration began in 19_15, the county has produced millions of barrels of 6 % §) y - — Construct waste-holding lagoons in karst areas carefully, to prevent the bottom
oil. Natural gas hgs also contributed to the local economy. Photo by Dan Carey, ¢ f 5 ‘ o\ of the lagoon from collapsing, which would result in a catastrophic emptying of
Kentucky Geological Survey. / | A S | . f\\ waste into the groundwater.
Natural Resources - oy T B ‘ N / \%@% aS NS 2 : S o — If required, develop a groundwater protection plan (410KAR5:037) or an
- - Nle* y’ N \ N ,\/”\ — - 7 = 02 R . - .” - .- = e h -. ‘. . i = i . .
Radon Qp &o \E eptar 7 N 4 N - — Shale of unit 5 is exposed in this roadcut south of Big Pitman (F?Ogr:cghttjrr:rl];vztgé1q)uallty plan (KRS224.71) for your land use

Creek. Photo by Dan Carey, Kentucky Geological Survey.

Quadrangle Data DVGQ-413. Adapted from Cattermole, J.M., 1965, Geology of the East Fork quadrangle, Kentucky: U.S. Geological Survey Geologic overcome without a great deal of difficulty or expense.

Radon gas can be a local problem, in some areas exceeding the U.S. { o |
Environmental Protection Agency's maximum recommended limit of 4 \, ) ’ j@g
picocuries per liter. Limgstones of unit 2, i_n particular, may contain high / 2 EXPLANATION Pond Construction
levels of uranium or radium, parent materials for radon gas. Homes in - e I . ; -
0 Sy el ey ) _ these areas should be tested for radon, but the homeowner should keep in i i School Antl_Leakage Stl‘ategy
, e . i e hen = Pty | wid oo mind that the threat to health results from relatively high levels of exposure ) 3 . Gas well Deny water access to permeable materials and/or alter
Timber and timber products, such as produced by the lumber mill above and cedar over long periods, and the remedy may simply be additional ventilation of / : :'[Tllt;]‘i’:ll‘i‘ o el cond tion
mill below, contribute to the Green County economy. Photos by Dan Carey, Kentucky the home. o e e Oil well ‘
Geological Survey. Radon Rsk If You've Never Smoked (U.. Envorinmental Protection Agency, 2005) ) ) 3¢ Enhanced recovery well Top of Dam:
| If 1,000 people who never smoked | The risk of cancer from — e o i .. . o,
?adoln were exposed to this level over a | radon exposure compares | WHAT TO DO: QD "IN Gabe / % Gas injection or
|| lifetime:... ' fos & A ol storage well
20 pCilL | About 36 people could get lung cancer | 35 times the risk of drowning | Fix your home 8o © Water wells
10 pCilL | About 18 people could get lung cancer ﬁg;g‘ﬁxm nskofdyingina |, your home O« & . ’ A ) Domestic
/ © Monitoring :
8 pCilL |About 15 people could get lung cancer ':lalt:mes the nsk of dying N @ | iy your home “\ . ¢ ° Industrial . Structured Clay Soil
ol g e Agricultural
The risk of dying in a car 0 A > i § . . y
4 pCilL | About 7 people could get lung cancer Fix your home . ! N =a . B
i Ventilation system removes radon from el ’, i ) ( o Spring le tone B th Plu bmg
R T T Eamr——— bCO&S'dﬁfzf'*':g“ the basement area of this home. Photo by EANRY .;‘ IS X o County | e S o
4 T | S N L, Dan Carey, Kentucky Geological Survey. 2 | < . ! 1 Vo) IS ANE A NSRS o MV AN IO Y A - G (WNAYSY .2 W‘;L;;‘rzh:j boundary Perm - Imperm Boundary
1.3 pCilL | About 2 people could get lung cancer | (Average indoor radon level) |(Reducing radon A\ Y | V7] \‘»OO; . Abandoned railroad Successful pond construction must prevent water from seeping through
levels below / . e % H H H H
0.4 pCilL (Average outdoor radon level) | 2 pCi is difficult ) N < / j ¥ )y struct_ured soﬂg into I|_mestone solution channells below. A compacte;d
T ' ” s T ) L4 s 1 . Public lands clay liner or artificial liner may prevent pond failure. Getting the basin
ote you are a lormer Smoker, your rnsk may be nigher i /,/ -\ . . . . .
" Lifetime risk of lung cancer deaths from EPA Assessment of Risks from Radon in Homes (EPA 402-R- 6 & éf 2 glrllzdc\;\gt:kivr\:gtearnads psoososri\b?es I;;c;izlglee ;ftfhrecggs;g;c:ooi?l ip;]reerve;c’;i gl Sry(;rcl?1
03-003) ~ 77 - . , , . -
** Comparison data calculated using the Centers for Disease Control and Prevention's 1999-2001 % . S @ . 6‘ Wetlan_ds_ > 1 acre (U.S. Fish structed in dry weather are more apt to leak than ponds constructed in
National Center for Injury Prevention and Control Reports 3.. 8 ¢ - . Uy g ~ i S\ \ <z and Wildlife Service, 2003) wet weather. A geotechnical engineer or geologist should be consulted
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sinks. Danger of
groundwater con-
tamination.

be rippable. Sinks
common. Drainage
required.

be rippable. Sinks
possible. Drainage
required.

Sinks possible.

upper few feet may be

rippable. Sinks common.

Local drainage
problems.

3. Slumped sand-
stone, conglom-
erate, and shale

Fair to good foundation
material; difficult to ex-
cavate.

Severe limitations.
Impermeable rock.

Severe to moderate
limitations. Difficult

excavation; locally,

upper few feet may
be rippable.

Severe to moderate
limitations. Difficult

excavation; locally,

upper few feet may
be rippable.

Moderate limitations.
Difficult excavation;
locally, upper few feet
may be rippable.

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

Moderate to severe
limitations, depending
on activity and
topography.

Slight to moderate
limitations, depending
on activity and
topography.

Moderate limitations.
Reservoir may leak
where rocks are
fractured.

Slight limitations.
Reservoir may leak
where rocks are
fractured.

Severe to moderate
limitations. Highly
variable amount of
rock and earth
excavation.

4, Limestone
and siltstone

Good to excellent
foundation material;
difficult to excavate.

Severe limitations.
Impermeable rock.
Danger of ground-
water contamination.

Severe limitations.
Rock excavation
may be required.

Severe limitations.
Rock excavation.
Possible steep
slopes.

Severe to moderate
limitations. Rock ex-
cavation. Possible
steep slopes.

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

Slight to severe limi-
tations, depending on
activity and topography.

Slight to severe limi-
tations, depending
on activity and
topography.

Moderate to severe
limitations. Reservoir
might leak where
rocks are fractured.

Moderate to severe
limitations. Reservoir
might leak where
rocks are fractured.

Severe limitations.
Rock excavation.

5. Shale and siltstone

Fair to poor foundation
material; easy to
moderately difficult to
excavate. Possible
expansion of shales.

Severe limitations.
Low permeability.

Severe limitations.
Low strength, slump-
ing, and seepage
problems.

Moderate to severe
limitations, depending
on slopes. Strength,
slumping, and seep-
age problems.

Moderate to severe
limitations, depending
on slopes. Strength,
slumping, and seep-
age problems.

Moderate to severe
limitations, depending
on slopes. Strength,
slumping, and seep-
age problems.

Slight to severe limi-
tations, depending on
activity and topography.
Strength, slumping, and
seepage problems.

Slight to moderate
limitations, depending
on activity and
topography.

Slight limitations.
Reservoir may leak
where rocks are
fractured. Most
ponds on shale

are successful.

Severe limitations.
Poor strength and
stability.

Moderate limitations.
Poor strength, wet-
ness.

6. Gravel (high-
level deposits)

Good foundation
material; easy to
excavate.

Severe to moderate
limitations. Possible
groundwater
contamination.

Slight limitations.

No limitations.

No limitations.

No limitations.

No limitations.

No limitations.

Not recommended.
Pervious material.

Not recommended.
Pervious material.

Slight limitations.
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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 supersede 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.
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Copyright 2007 by the University of Kentucky, Kentucky Geological Survey.
For information on obtaining copies of this map and other Kentucky Geological
Survey maps and publications call our Public Information Center at 859.257.3896
or 877.778.7827 (toll free) o

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

Kim and Kent Anness, Kentucky Division of Geographic
Information, for base-map data.
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Planning information from the Kentucky Geological Survey

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