Limestone and Shale Terrain Construction on Karst
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subsidence hazards, which usually can

be overcome by prior planning and site Series XII, 2007

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)
below. The natural process is then
accelerated by infiltration through fill

: a ,ﬁ -' [ &8 fi around the home. "D" shows a karst site
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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
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Radon gas can be a local problem, in some areas exceeding the U.S.
Environmental Protection Agency's maximum recommended limit of 4
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Excavation System Basement Streets Roads and Malls Recreation Recreation Areas Embankments Utilities & (pog ) ° % i (7 A Bramlett B ) * AN e 78 N~ that may be of assistance with land-use planning issues in Green
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1. Clay, silt, sand, Fair foundation Severe limitations. Water in alluvium may Slight limitations. Slight to moderate Slight to moderate Refer to soil report Refer to soil report Refer to soil report Not recommended. Not recommended. A WY .k . “ e < o ‘ * (g% Y / . > f ‘% Y \ o O”/’so @3/ www.greensburgky.com/ GreenSburg .Chamber (.)f Commerce
and gravel material; easy Failed septic systems | be in direct contact Refer to soil report limitations. Refer to limitations. Avoid (Ross and Leathers, (Ross and Leathers, (Ross and Leathers, Refer to sail report Refer to soil report - (& /- RSN Gres =R '1 r ‘ ‘ L\ . & j S | N — =142 I 8 d ces.ca.uky.edu/green/—UK Cooperative Extension Service
(alluvium) to excavate. can contaminate with basements. (Ross and Leathers, soil report (Ross and construction in flood- 1982). 1982). 1982). (Ross and Leathers, (Ross and Leathers, \ L X e AN \ Y ON ‘ N . @ o a n 7% Ny & L AW g/ \ 7 www.lcadd.org/—Lake Cumberland Area Development District
groundwater. Refer to | Refer to soil report 1982). Leathers, 1982). plain. Refer to soil 1982). 1982). \ (2 . \ 4/’[;/@ o . A L} o~ o R = y V- 0L % 147 L) <™ ‘_QQ) } / > \ /‘,«»/ www.thinkkentucky.com/edis/cmnty/cw/cw061/—Kentucky
soil report (Ross and | (Ross and Leathers, report (Ross and \ S D) : S o S \ O . ‘5 & 9 Vin 7 \ - Acknowledg ments ; f :
Leathers, 1982) 1982) Leathers, 1982) - \ NS N ‘ v o o | (¥ q@% ‘ @ > &)/ 1 \ Economic Development Information System
: : . : : \ ™ S P .- ofy %é N\ . ., 48 e } e . ™ "o Geology adapted from Petersen (2004, 2006a-e), Thompson www.uky.edu/KentuckyAtlas/21087.html—Kentucky Atlas and
2. Limestone, Excellent foundation Severe limitations. Severe to moderate Slight to moderate Slight limitations. Slight to moderate Slight to moderate Slight to moderate Severe limitations. Severe limitations. Severe limitations. \ L S 2 Z S <N y ! ) f D Vg (2004a, b), Crawford (2006), Lambert (2006), and Murphy (2006a-  Gazetteer
siltstone, and material; difficult to Impermeable rock. limitations. Rock limitations. Rock Local drainage limitations, depending limitations, depending limitations, depending | Leaky reservoir rock; Leaky rock. Locally, Rock excavation. \V s> X 6 - 2 Nt S } o M\» " . sl N =1 Q},@@ N c). Mapped sinkholes from Paylor and others (2004). Thanks to quickfacts.census.gov/qfd/states/21/21087.html—U.S. Census
hal excavate. Locally fast drainage excavation; locally, excavation; locally, problems from on topography. Rock on activity and on activity and locally, conditions conditions may be @ + 7 N 2 . . ) § \ £, / . Dl .
shale through fractures and | upper few feet may upper few feet may seeps or springs. excavation; locally, topography. topography. may be favorable. favorable. 4 U - / ARSNGB Liletown ‘ o A () ﬂ e e Paul HOW@_”, u.S. Department of AQHCUHWG,. Natura_l Resources data b kv edu/ext/Residential/Radon/QandA.ht Radon i
sinks. Danger of be rippable. Sinks be rippable. Sinks Sinks possible. upper few feet may be Sinks possible. \ (y | (0 . 3 , L § 22 ks 5y g@///v/ Conservation Service, for pond construction illustration. Thanks to =~ WWw.bag€.uky.edu/ext/residential/radon/tlandA.ntim—~rRadon in
groundwater con- common. Drainage possible. Drainage rippable. Sinks common. G X (, R \ ( \ oy b‘;;ﬁ? (A e o7 o 2% . Kem Kim and Kent Anness, Kentucky Division of Geographic the home ] .
tamination. required. required. Local drainage A By | Y ¢ / 'v . X : Information, for base-map data kgsweb.uky.edu/download/misc/landuse/mainkyluplan.htm—
problems. .' i LR A p . / e P ow & | SS) ’ ’ Planning information from the Kentucky Geological Survey
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3. Slumped sand- Fair to good foundation | Severe limitations. Severe to moderate Severe to moderate Moderate limitations. Moderate to severe Moderate to severe Slight to moderate Moderate limitations. Slight limitations. Severe to moderate AN, ~ S rle % X6 ( SN ‘1@ o .
stone, conglom- material; difficult to ex- | Impermeable rock. limitations. Difficult limitations. Difficult Difficult excavation; limitations. Rock ex- limitations, depending limitations, depending | Reservoir may leak Reservoir may leak limitations. Highly N 3 O - e { e ST Giae S e N 7.5-Minute Quadrang le
erate. and shale cavate. excavation; locally, excavation; locally, locally, upper few feet cavation may be re- on activity and on activity and where rocks are where rocks are variable amount of o 7 o) P L e 20, ¢;4’ GO\)“ d Geology of Kentucky
. upper few feet may upper few feet may may be rippable. quired. Possible topography. topography. fractured. fractured. rock and earth AN AL ’ Litti )V e % 150 ﬁ o c)é\‘ Map Index -90° -89° -88° -87° -86° -85° -84° -83° 82°
be rippable. be rippable. steep slopes. excavation. N 2 @ Barren y (] € N 1 1 1 1 1 1 1 1 1
N Y 729, ALLUVIUM: silt, clay, sand, gravel 0 20 40 80 Miles
s ; S § pes RS T ;
N\/ j ) » Y4 Y ~ eo\’ Q?\ oév 39" TERTIARY/CRETACEOUS: sand, clay | | | ovington =30°
4. Limestone Good to excellent Severe limitations. Severe limitations. Severe limitations. Severe to moderate Slight to moderate Slight to severe limi- Slight to severe limi- Moderate to severe Moderate to severe Severe limitations. T / Ny /Qﬁ/ v@') \“’ o,V\/ PENNSYLVANIAN: shale, sandstone, coal | |
and siltstone foundation material; Impermeable rock. Rock excavation Rock excavation. limitations. Rock ex- limitations, depending tations, depending on tations, depending limitations. Reservoir limitations. Reservoir Rock excavation. ~~ / S/, Z < < MISSISSIPPIAN: shale. limest dst B
difficult to excavate. Danger of ground- may be required. Possible steep cavation. Possible on topography. Rock activity and topography. | on activity and might leak where might leak where For Planning Use Only . Cane%or N - shale, limestone, sandstone : Ashland
water contamination. slopes. steep slopes. excavation. Local topography. rocks are fractured. rocks are fractured. ) . ) D = ~ ) 23 o B o:vonian: shale, limestone
drainage problems. This map is not intended to be used for selecting individual e 7 Ny gg@ S © B siLURIAN: dolomite, shale :
sites. Its purpose is to inform land-use planners, > COUNTY S §§' & 38° ORDOVICIAN: limestone, shale. ouensbore S b —38°
5. Shale and siltstone | Fair to p.oor foundation | Severe Iimitat!qns. Severe limitations. Moldell'ate to severe Mo_derate to severe Mo.de(ate to severe Slight to severellimi— SIight_to moderate_ Slight Iimitations. Severe limitations. Moderate limitations. government officials, and the public in a general way about < ) Faults o A /
material; easy Fo Low permeability. !_ow strength, slump- limitations, depending limitations, depending limitations, depending tatlgps, depending on Ilmltatliorlws, depending | Reservoir may leak Poor §trength and Poor strength, wet- geologic bedrock conditions that affect the selection of Q Py 7 i,
moderately difficult to ing, and seepage on slopes. Strength, on slopes. Strength, on slopes. Strength, activity and topography. on activity and where rocks are stability. ness. . f . Th . f thick soil ! . @A >
excavate. Possible problems. slumping, and seep- slumping, and seep- slumping, and seep- Strength, slumping, and topography. fractured. Most sites for various purposes. e prop_ertles of thick soils ! _\§/ f $§/ Paducah 28
expansion of shales. age problems. age problems. age problems. seepage problems. ponds on shale may supersede those of the underlying bedrock and ) ) ) ) & & Q‘_O QAV\' iuca N 5o ; | © § Somerset P
are successful. should be considered on a site-to-site basis. At any site, it Copyright 2007 by the University of Kentucky, Kentucky Geological Survey. © 37° G S : s el pLEEs e 370
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6. Gravel (high- Good foundation Severe to moderate Slight limitations. No limitations. No limitations. No limitations. No limitations. No limitations. Not recommended. Not recommended. Slight limitations. 1S |.mportant to under‘_Stand the CharaCter'St'Csl of both the . . L. . . . & \<21{ \‘,‘/ } iy & Ho'ki‘n‘svvi"’e ~ ; 3 S
level deposits) material; easy to limitations. Possible Pervious material. Pervious material. soils and the underlying rock. For further assistance, For information on obtaining copies of this map and other Kentucky Geological D, O N o A KRR N ; @ iddlesboro
excavate. groundwater contact the Kentucky Geological Survey, 859.257.5500. Survey maps and publications call our Public Information Center at 859.257.3896 S | & S ‘
contamination. For more information, and to make custom maps of your or 877.778.7827 (toll free) S @ & 3 T T T T T T T T T
-90° -89° -88° -87° -86° -85° 84° -83° -82°

area, visit the KGS Land-Use Planning Internet Mapping
Web Site at kgsmap.uky.edu/website/kyluplan/viewer.htm.

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

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




