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Karst areas in Lincoln County are indicated by sinkholes. 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.

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
i traced to lack of geophysical studies

: - andinadequate core sampling. "C" and

- "D" show the close relationship between
hydrology and subsidence hazards in
limestone terrain. In "C," the house is
situated on porous fill (light shading) at a
site where surface- and groundwater

Generalized Geologic Map
for |

Land-Use Planning:
Lincoln County, Kentucky

Daniel I. Carey
Kentucky Geological Survey

Sally Sloan

University of Kentucky

Series XllI, 2007

Limestone and Shale (Unit 4)

Swelling and Shrinking Shales

A problem of some concern in Lincoln County is the swelling of
some of the clay minerals in shale units 6, 7, and 8. The process is
exacerbated when the shale contains the mineral pyrite (fool’s
gold). Pyrite is a common mineral and can be found distributed
throughout the black shale, although it is not always present and
may be discontinuous both vertically and horizontally. In the
presence of moisture and oxygen, pyrite oxidizes and produces
sulfuric acid. The acid reacts with calcium carbonates found in
water, the rock itself, crushed limestone, and concrete. This
chemical reaction produces sulfate and can form the mineral
gypsum, whose crystallization can cause layers of shale to expand
and burst, backfill to swell, and concrete to crack and crumble. It
can heave the foundation, the slab, and interior partitions resting on
it, and damage upper floors and interior partitions. This
phenomenon has been responsible for extensive damage to
schools, homes, and businesses in Kentucky. During times of
drought, these same shales may shrink, causing foundations to

Th pace of life is slower in the country,
out of the fast lane. Photo by Dan Carey,
Kentucky Geological Survey.

Dolomite (Unit 5)
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Lincoln County, an area of 336 square miles in the Outer Bluegrass
and Mississippian Plateaus Regions, was formed in 1780 as one of

Kentucky's three original counties. Muldraugh Hill, which runs south
of Crab Orchard, Stanford, and Hustonville, is the most conspicuous

N topographic feature. The highest elevation, 1,440 feet, is a knob near i X )
=N the Casey County line about 3 miles northwest of Moreland. The low- drainage move supporting soil (darker drop.
SN est elevation, 760 feet, is where the Dix River leaves the county. The shading) into voids in limestone (blocks) , _
Limestone and shale of unit 4 are exposed at this roadcut on U.S. 127 S9N county population in 2006 was 25,439, 8.9 percent greater than that below. The natural process is then Anyone planning construction on these shales should seek
= accelerated by infiltration through fill professional advice from a geologist or engineer familiar with the

near Hustonville. Areas underlain by these rocks generally provide a N of 2000. Photo by Dan Carey, Kentucky Geological Survey.

gently rolling terrain (below) and soils for a strong agricultural economy. L \ N P . : . : : o : - L e around the homg. “D".shows a karst site problem.
Photos by Dan Carey, Kentucky Geological Survey. .  Q Areas underlain by dolomite (unit 5) provide gently rolling terrain for home- y el i o Sy — where normal rainfall is absorbed by
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r N\ sites and soils for agriculture. Wastewater treatment must be properly | subsurface conduits, but water from Swelllng Shale
v N managed to prevent pollution of groundwater. Photo by Dan Carey, Ken- infrequent heavy storms cannot be d
? N tucky Geological Survey. carried away quickly enough to prevent ?n
flooding of low-lying areas. Adapted Foundation Damage
from AIPG (1993).
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The 30;mile-lc->hg:Gzreéh Ri\}er, ’Ionées-f in Kentucky, begihs

in Lincoln County and drains an area of over 8,800 square miles in
western Kentucky before entering into the Ohio River near Henderson.
Along its course it provides flat alluvial land for agriculture (below).
Photos by Dan Carey, Kentucky Geological Survey.

e School Faults are common geologic structures across Kentucky, units horizontal to 1 unit vertical. Ponds with dam heights exceeding 25 feet, or Radon Ventilation
Water wells and have been mapped in many of the Commonwealth's pond volumes exceeding 50 acre-feet, require permits. Contact the Kentucky b T AR
i Agricultural CO;!”.tt'efH Tthe faults dShOW” on t.*l‘l'.s map represe”tttf]e'fr?'ct Division of Water, 14 Reilly Rd., Frankfort, KY 40601, telephone: 502.564.3410. |
) activity that occurred several mitiion years ago at ine 1atest. lllustration by Paul Howell, U.S. Department of Agriculture—Natural Resources
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X Oil well Black Shale (Unit 9) Protection Agency's maximum recommended limit of 4 picocuries per liter. The
" Wet area o : limestones of unit 4 and shales of unit 9 may contain high levels of uranium or radium,
2 Gravel i parent materials for radon gas. Homes in these areas should be tested for radon, but
) Rock outcrop the homeowner should keep in mind that the threat to health results from relatively high
© Sinkhole levels of exposure over long periods, and the remedy may simply be additional
Py Spoil ventilation of the home.
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water supplies: 1,500 use wells and 1,900 use other sources. North Source’-water rotection
of U.S. 150, in the valleys of Hanging Fork of the Dix River and the area. zone 1 P 4 pCilL | About 7 people could get lung cancer 3.':525“ ofdyinginacar g vour home
Dix River, most drilled wells will produce enough water for a ’ .

) Y /// Wetlands > 1 acre (U.S. Fish Consider fixing
domestic supply at depths of less than 100 feet. I.n most of the / A and Wildlife Service, 2003) 2 pCilL |About 4 peoplecould get lung cancer | The risk of dying from poison |between 2 and 4
county, wells located in creek and river valleys will produce enough % 5 pCill
water for a domestic supply, except during dry weather. In the Incorporated city boundaries SEEl S s S LS SRR L S
upland areas (80 percent of the county), most drilled wells will not . The 360-rhiII|on year old New Albany Shale_ (uhlt 9)is gxposed near 1.3 pCilL | About 2 people could get lung cancer | (Average indoor radon level) ff;%uggg “rladon
produce enough water for a dependable domestic supply, unless Public lands Old Fall Lick Road. The black shales are high in organic matter and 0.4 pCilL. (Average outdoor radon level) | 2 pCiAL is difficutt )

they are drilled along drainage lines, in which case they may
produce enough water except during 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
Stickney (2004).

Mudstone, siltstone, and shale of unit 3 can be seen in this roadcut
on U.S 150. Photo by Dan Carey, Kentucky Geological Survey.

References Cited
American Institute of Professional Geologists, 1993, The citizens’ guide to geologic hazards: 134 p.

Carey, D.1., and Hettinger, C.P., 2000, Spatial database of the Bryantsville quadrangle, central Kentucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle
Data DVGQ-945. Adapted from Wolcott, D.E., and Cressman, E.R., 1971, Geologic map of the Bryantsville quadrangle, central Kentucky: U.S. Geological Survey Geologic Quadrangle
Map GQ-945, scale 1:24,000.

Carey, D.1., and Stickney, J.F., 2004, Groundwater resources of Lincoln County, Kentucky: Kentucky Geological Survey, ser. 12, County Report 69,
www.uky.edu/KGS/water/library/gwatlas/Lincoln/Lincoln.htm [accessed 4/6/07].

isi i Scale = 1:63,360 : : :
Evans, H.S., and Kelley, J.A., 2006, Soil survey of Garrard and Lincoln Counties, Kentucky: U.S. Department of Agriculture, Soil Conservation Service, 167 p. ?,/\}tht)t;feg?-s World Wide for base-map data. Thanks to Rick Sergeant, PI an n I n g G u I d an C e :)y RO C k U n I t Ty p e
Federal Emergency Management Agency, 2005: www.fema.gov [accessed 6/20/07]. WWW.uky.edu/kgs Kentucky Geological Survey, for photo 1linch =1 mile
Hettinger, C.P., 2000, Spatial database of the Stanford quadrangle, Boyle and Lincoln Counties, Kentucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle assistance. F dati Resid High
Data DVGQ-1137. Adapted from Shawe, F.R., and Wigley, P.B., 1974, Geologic map of the Stanford quadrangle, Boyle and Lincoln Counties, Kentucky: U.S. Geological Survey 0 0.5 1 2 3 4 Rock Unit oun 3 'on Septic es! _t?]nce '9 V\éays Access Light Industry Intensive Extensive Reservoir Reservoir Underground
Geologic Quadrangle Map GQ-1137, scale 1:24,000. ock Lni Exc:\r;ation System Bas\f\gment StarlZets Roads and Malls Recreation Recreation Areas Embankments Utilities
Hettinger, C.P., and Petersen, C., 2006, Spatial database of the Hustonville quadrangle, Casey and Lincoln Counties, Kentucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Miles
Geologic QU_adrangle Data DVG_Q'916- Adapted from Lewis, R.Q., Sr., and Taylor, A.R., 1971, Geologic map of the Hustonville quadrangle, Casey and Lincoln Counties, Kentucky: 1. Clay, silt, sand,| Fair foundation material; | Severe limitations. Sea- Severe limitations. Severe limitations. Severe limitations. Severe limitations. Slight to severe limita- Slight to severe limita- Pervious material. Fair stability. Fair com- | Seasonal high water
U.S. Geological Survey Geologic Quadrangle Map GQ-916, scale 1:24,000. tone. Shale (Un it 8) and gravel easy to excavate. Sea- | sonal high water table. Seasonal high water Seasonal high water Seasonal high water Seasonal high water tions, depending on type | tions, depending on type | Seasonal high water paction characteristics. | table. Subject to flooding.
Hettinger, C.P., Zhang, Q., and Petersen, C., 2006, Spatial database of the Yosemite quadrangle, Casey and Lincoln Counties, Kentucky: Kentucky Geological Survey, ser. 12, Digitally _ I LAND-USE PLANNING TABLE DEFINITIONS (alluvium) sonal high water table. | Subject to flooding. Refer | table. Subject to table. Subjectto table. Subjectto table. Subjectto of aﬁtIVIStygndtt?ng-d of activity and topography.| table. Subjectto Piping hazard. Refer to | Refer to soil report
Vectorized Geologic Quadrangle Data DVGQ-910. Adapted from Taylor, A.R., and Lewis, R.Q., Sr., 1971, Geologic map of the Yosemite quadrangle, Casey and Lincoln Counties, 53 - 1 % RN Subject FO flooding. Re- | to soil report (Evans and flopdlng. Refer to flooding. Refer to soil flooding. Refer to soil flooding. Refer to soil raphy. subject to flood- Subj(_ect to flooding. Refer [ flooding. Refer to soil soil report (Evans and (Evans and Kelley, 2006).
. ; ; . ; iy A ¢ fer to soil report (Evans | Kelley, 2006). soil report (Evans report (Evans and report (Evans and report (Evans and ing. Refer to soil report to soil report (Evans and | report (Evans and Kelley, 2006).
Kentucky: U.S. Geological Survey Geologic Quadrangle Map GQ-910, scale 1:24,000. Aga < g
_ _ o _ _ g FOUNDATION AND EXCAVATION and Kelley, 2006). and Kelley, 2006). Kelley, 2006). Kelley, 2006). Kelley, 2006). (Evans and Kelley, 2006).| Kelley, 2006). Kelley, 2006).
Murphy, M.L., 2006a, Spatial database of the Brodhead quadrangle, east-central Kentucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle Data DVGQ- ; ; ; ; 2. Sand, silt, clay, | Fair foundation material; | Severe to slight limita- Moderate to slight limita- | Slight limitations Slight limitations Slight limitations Moderate to slight Moderate to slight Pervious material Severe to slight Slight limitations
662. Adapted from Gualtieri, J.L., 1967, Geologic map of the Brodhead quadrangle, east-central Kentucky: U.S. Geological Survey Geologic Quadrangle Map GQ-662, scale 1:24,000. The te.rms hearth and "rock excavhatlon areI userc]i in the enEmeehng . o g'ravezl ' casy to excavate. fions, depending on tions, depending on depending on slope. depending on slope. limitations, depending limitations, depending Not recommended. limitations. Unstable
Murphy, M.L., 2006b, Spatial database of the Woodstock quadrangle, south-central Kentucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle Data DVGQ- sense; earth can be excavated by hand tools, whereas rock requires (terrace depos- amount of soil cover. slope. on activity and topog- on activity and topog- steep slopes.
776. Adapted from Weir, G.W., and Schlanger, S.0., 1969, Geologic map of the Woodstock quadrangle, south-central Kentucky: U.S. Geological Survey Geologic Quadrangle Map heavy equipment or blasting to remove. its) raphy. raphy.
GQ-776, scale 1:24,000.
Murphy, M.L., and Petersen, C., 2006, Spatial database of the Crab Orchard quadrangle, Lincoln County, Kentucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic LIMITATIONS
Quadrangle Data DVGQ-571. Adapted from Gualtieri, J.L., 1967, Geologic map of the Crab Orchard quadrangle, Lincoln County, Kentucky: U.S. Geological Survey Geologic Slight—A slight limitation is one that commonly requires some corrective 3. Mudstone, Good to excellent Severe to moderate limita- | Severe to moderate Moderate to severe Slight to severe limita- Severe to slight limita- | Slight to moderate Slight limitations, depend- | Slight to moderate Moderate to severe Moderate to severe
- ) L4, . ; iEf oundation material; tions. Impermeable rock. imitations. Rock ex- limitations. Rock ex- tions, depending on tions, depending on limitations. Rock ing on activity and topog- | limitations. Reservoir imitations. Reser- imitations. Rocl
Quadrangle Map GQ-571, scale 1:24,000 measure but can be overcome without a great deal of difficulty or claystone, foundati ial ions. | able rock. | limitations. Rock : : , depending ions, dependi r g ty pog- | limitations. R i limitations. R limitations. Rock
Nelson, H.L., Jr., 2000a, Spatial database of the Lancaster quadrangle, Lincoln and Garrard Counties, Kentucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic expense. limestone, difficult to excavate. Locally fast drainage cavation possible. cavation possible. topography. Rock ex- topography. Rock ex- | excavation may be raphy. Possible steep [ may leak where rocks | voir may leak where excavation likely.
Quadrangle Data DVGQ-888. Adapted from Weir, G.W., 1971, Geologic map of the Lancaster quadrangle, Lincoln and Garrard Counties, Kentucky: U.S. Geological Survey Geologic o dolomite through fractures and Local drainage cavation likely. Local cavatlon.Slnks possible. | required. wooded slopes. No limita- | are fractured. Sinks rocks are fr_actured.
Quadrangle Map GQ-888, scale 1:24,000. Moderate—A moderate limitation is one that can normally be overcome and shalé sinks to water table. problems. Sinks drainage problems. Local drainage problems. tions for nature or forest | possible. Sinks possible.
. , e : - , , but the difficulty and expense are great enough that completing the Possible groundwater possible. Avoid Sinks possible. Groundwater contamina- preserve.
Nelson, H.L., Jr., 2000b, Spatial database of the Paint Lick quadrangle, east-central Kentucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle Data DVGQ- ‘ecti | Hi f feasibilit contamination. steep slopes. tion possible.
800. Adapted from Weir, G.W., 1969, Geologic map of the Paint Lick quadrangle, east-central Kentucky: U.S. Geological Survey Geologic Quadrangle Map GQ-800, scale 1:24,000. project Is commonly a question ot reasibiiity.
Paylor, R.L., Florea, L., Caudill, M., and Currens, J.C., 2004, A GIS coverage of karst sinkholes in Kentucky: Kentucky Geological Survey, ser. 12, Digital Publication 5, 1 CD-ROM. SeVEfe_A_ severe ||m|tat|0n is one that is difficult tIO overcome and 4. Limestone fGood to excellent I :}/Io.derate t? severe ISeyerg to mngekrate ISIight_to moSerite Slight to moderate limi- | Slight to moderate Slight to moderate Slight to moderate limita- Eevsre limitations. ) Severe limitations. Severe limitations.
U.S. Fish and Wildiffe Service, 2003, National Wetlands Inventory: www.nwi.fws.gov [accessed 4/4/07] commonly is not feasible because of the expense involved. and shale | o excavate, | ablorock Localyfast | excavation;locally, | excavation;locally, | tapegrap Rotkex. | g anionooramy. | oxcavation may vy and topography. | Localy, condiions | % rock excavation
U.S. Environmental Protection Agency, 2005, A citizen’s guide to radon: The guide to protecting yourself and your family from radon: www.epa.gov/radon/pubs/citguide.html [accessed LAND USES drainage through frac- upper few feet may upper few feet cavation likely. Local Rock excavation; lo- be required. Slight limitations may be favorable.
4/7/071]. Additional Resources _ . . . . tures and sinks. Dan- be rippable. Sinks may be rippable. drainage problems. cally, upper few feet for forest or nature Sinks possible.
Yang, X.Y., 2006a, Spatial database of the Eubank quadrangle, south-central Kentucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle Data DVGQ-1096. Semlq tank dISDOS§1| sy§tem—A §ephc_ tan.k disposal System consists of ggrr] tc;f n?irr:):t?::vater f;s;gg. Drainage g:rr;li(:apc:esfclablﬁfred Sinks possible. gi?lisbe JLZ?SZIeLocm preserve.
Adapted from Lewis, R.Q., Sr., Taylor, A.R., and Weir, G.W., 1973, Geologic map of the Eubank quadrangle, south-central Kentucky: U.S. Geological Survey Geologic Quadrangle Map Listed below are Web sites for several agencies and organizations that Ia %e_ptlc tar?k and e:[rl:lltterf?Ield. tTfhe flliﬁr fleldt!s ? SllibSL(ljrfatC% tltledsys_ttﬁm : quired. ge required. drainage roblems
GQ-1096, scale 1:24,000. may be of assistance with land-use planning issues in Lincoln County: aid in such a way that €eftiuent irom the seplic tank is distributed wi '
Yang, X.Y., 2006b, Spatial database of the Science Hill quadrangle, south-central Kentucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle Data DVGQ- hol ‘ﬂ.gﬂk R { . i bl _ | reasonable uniformity into the soil. 5. Dolomite Exciell_e?tgc_#ndl?ttion IIylo_ctjetrate t? severe gevire Iimita;c_ions. gevire Iimita;[?ons. :ylo.ctjetrate toRse\I/(ere I$Iig_]thtt_to modderat% I';‘Iigthtt_to modderattij ISlig_;thtt.to modderat?j I\R/Ioderatg IimitaltioT(s. II\?/Ioderatfa Iimitaltiorlls. gevire Iimitattions.
: ; : ; _ . : ; . . . . . . ) ;  Pati ; ; material; difficult to imitations. Imperme- ock excavation. ock excavation. imitations. Rock ex- imitations, depend- imitations, depend- imitations, depend- eservoir may lea eservoir may lea ock excavation.
23 1Q0_51.1A(\)%a2tce; efr1c>.r;14T(:;1(_\5/(I)or, AR, and Lewis, R.Q., Sr., 1973, Geologic map of the Science Hill quadrangle, south-central Kentucky: U.S. Geological Survey Geologic Quadrangle Map v.vww_||nco|nky_com/ Lincoln Qounty Siltstone, limestone, and shale of unit 8 can be seen in this roadcut on Ky. I?]e5|den cesf I.Re.ltln.gs are made for residences with basgments behca;Jse excavate. able rock. Locally cavation. ing on topography. ing on activity and ing on activity and where rocks are where rocks are
, +24,000. lincolncountychamber.com/ Lincoln County Chamber of Commerce 643. Areas underlain by these rocks in upland areas generally have rolling the degree of limitation is dependent upon ease and required depth o fast drainage through Rock excavation. topography. topography. fractured. fractured.
Yang, X.Y., and Petersen, C., 2006, Spatial database of the Halls Gap quadrangle, Lincoln County, Kentucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic www.kyhometown.com/stanford/ Stanford terrain (below) that provides for agriculture and attractive homesites excavation. For example, excavation in limestone has greater limitation fractures and sinks Sinks possible. Lo-
Quadrangle Data DVGQ-1009. Adapted from Weir, G.W., 1972, Geologic map of the Halls Gap quadrangle, Lincoln County, Kentucky: U.S. Geological Survey Geologic Quadrangle ces.ca.uky.edu/Lincoln/ University of Kentucky Cooperative Extension . P g S ) than excavation in shale for a house with a basement. to water table, with cal drainage prob-
Map GQ-1009, scale 1:24,000. Service Thoughtful pIanm_ng can reduce conflicting interests. Photos by Dan Carey, Highways and streets—Refers to paved roads in which cuts and fills are possible contamina- lems.
Yang, X.Y., and Stidham, M., 2006, Spatial database of the Maretburg quadrangle, Kentucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle Data DVGQ - www.bgadd.org/ Bluegrass Area Development District Kentucky Geological Survey. made in hilly topography, and considerable work is done preparing tion.
338. Adapted from Schlanger, S.0., 1965, Geology of the Maretburg quadrangle, Kentucky: U.S. Geological Survey Geologic Quadrangle Map GQ-338, scale 1:24,000. www.thinkkentucky.com/EDIS/cmnty/index.aspx?CW=012 Kentucky subgrades and bases before the surface is applied 6. Shale* and Fair to good foun- Slight to severe limita- Severe to moderate Severe to moderate Severe to moderate Moderate to severe Slight to severe Slight to moderate Moderate to slight Slight to moderate Moderate to severe
Zhang, Q., 2000, Spatial database of the Junction City quadrangle, central Kentucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle Data DVGQ-981. Economic Development Information System A ds—Th | t roads. dri ¢ I siltstone/ dation material, tions, depending on limitations. Rock limitations. Rock limitations. Rock limitations, depending | limitations, depending | limitations, depending | limitations. Reservoir | limitations. Reservoir | limitations. Rock ex-
Adapted from Harris, L.D., 1972, Geologic map of the Junction City quadrangle, central Kentucky: U.S. Geological Survey Geologic Quadrangle Map GQ-981, scale 1:24,000 kv edu/KentuckvAtlas/21137 html Kentucky Atl 4G it ccess roads— I hese are Iow-cost roads, driveways, elc., usually limestone difficult to excavate. amount of sonll cover excayatlon may be excayatlon may be exca_vatlon may be on topography. Rock on activity ahd topog- on activity ahd topog- may leak where may leak where cavation likely.
= ' : b ' =T UE \I’_VWWIU é-e u/KentuckyAtias -nmi-Kentucky Atlas and Gazetieer, surfaced with crushed stone or a thin layer of blacktop. A minimum of cuts Slumps when wet. and depth to imper- required. Slumps required. Slumps required. Slumps excavation. Local raphy. Possible raphy. Possible steep rocks are fractured. rocks are fractured.
incoln County : ; ; ; Avoid steep slopes. meable rock. when wet. Avoid when wet. Avoid when wet. Avoid drainage problems. steep wooded slopes. wooded slopes.
! and fills are made, little work is done preparing a subgrade, and generall p siop gep P P ooded sop
Geology of Kentucky 7.5-Minute Quadrangle quickfacts.census.gov/qfd/states/21/21137.html U.S. Census data only a thin base is used. The degree gf Iilronitatigon is bgsed on yeagr-aroung steep slopes. steep slopes. steep slopes. Susceplible to fS"ght lmitations for
: i ing i i : . . ; Possible shrinking landslides. orest or nature pre-
90° e 5 &7 56" 85 e 83 e Map Index kgsweb.uky.edu/download/kgsplanning.htm Planning information from the use and would be less severe if not used during the winter and early and swelling shales. serve.
: . . : : : : : : Kentucky Geological Survey spring. Some types of recreation areas would not be used during these
ALLUVIUM: silt, clay, sand, gravel 0 15 30 60 Miles ’ﬂ ’ 7. Shale* Fair to poor founda- Severe limitations. Severe limitations. Moderate to severe Moderate to severe Moderate to severe Severe to slight lim- Moderate to slight Slight limitations. Severe limitations. Moderate limitations.
301 TERTIARY/CRETACEOUS: sand, clay o § seasons. tion material; easy Low permeability. Low strength, limitations, depend- limitations, depend- limitations, depend- itations, depending limitations, depend- Reservoir may leak Poor strength and Poor strength, wetness.
- PENNSYLVANIAN: shale, sandstone, coal | | | | | | | | I §§’ Light industry and malls—Ratings are based on developments having to Irtntoderatelytdlffl- slumping, ang gtg on tshlop:as. . gntg on ;Iop:as. . gtg on tshlop:as. . on actl\;:ty grtwd to-th |tng on aclglwty and }Nhetre rgck,\z, arte stability.
. < structures or equivalent load limit requirements of three stories or less cultto excavate. seepage prob- rengtn, siumping, rengin, slumping, rengtn, siumping, pography. Strengh, opography. ractured. os
MISSISSIPPIAN: shale, limestone, sandstone xS jvw z © . . L Possible expansion lems. Possible and seepage and seepage and seepage slumping, and ponds on shale
B e
B SILURIAN: dolomite, shale fégg ’\‘? 3 <z$ would need to be core drilled to determine the presence,of caverns pogr foﬁndation-y ’ .
380 ORDOVICIAN: limestone, shale -38° @ N ’
N 2 o0 Y@ LINCOLN cracks, etc. 8. Siltstone, Good to excellent Severe limitations. Severe limitations. Severe limitations. Severe limitations. Moderate to severe Moderate to severe Slight to severe limi- Slight to moderate Slight to moderate Severe limitations.
Faults Oy, %OV' QYS% QQ{Q COUNTY Intensive recreation—Athletic fields. stadiums. etc. limestone, foundation material; Thin soils. Rock excavation. Rock excavation. Rock excavation. limitations. Rock exca- | limitations, depend- tations, depending limitations. Reservoir limitations. Reservoir Rock excavation.
%@4\\7 N OQS) ) ) ) . ’ and shale* difficult to excavate. Steep slopes. Steep slopes. Steep slopes. vation. Steep slopes. ing on activity and on activity. Slight lim- may leak where rocks may leak where rocks
Ny 9 Extensive recreation—Camp sites, picnic areas, parks, etc. slope. itations for forest or are fractured. are fractured.
& , i o i nature preserve.
& & A Reservoir areas—The floor of the area where the water is impounded.
37° . A -37° <§ Q,"% éoQo}\ @Q;QSQ Ratings are based on the permeability of the rock. i
) _\O‘O é\ A . C ey 9. Black shale Fair foundation material | Severe limitations. Thin Severe limitations unless | Severe limitations on Severe limitations on Severe limitations on Moderate to severe Slight to severe limi- Slight to moderate Severe limitations. Moderate limitations.
/ L Reservoir embankments—The rocks are rated on limitations for with drainage manage- |soils and low permeability. | kept dry through proper | slopes. Strength, slump- |slopes. Strength, slump- [ slopes. Strength, slump- |limitations, depend- tations, depending limitations. Reservoir Poor strength and Poor strength. Wetness.
O A%\\h & embankment material. ment; easy to moderate- drainage management. ing, and seepage prob- |ing, and seepage prob- ing, and seepage prob- [ing on activity and on activity. Slight lim- may leak where rocks stability.
' A Q/% < R . . . ly difficult to excavate. lems. lems. lems. slope. itations for forest or are fractured. Most
(0@@/ Underground utilities—Included in this group are sanitary sewers, storm Low strength and nature preserve. ponds on shale are
5 X X X T X 3 5 T u sewers, water mains, and other pipes that require fairly deep trenches. stability if wet. successful.
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Source-Water Protection Areas
Source-water protection areas are those in which
activities are likely to affect the quality of the drink-
ing-water source. For more information, see
kgsweb.uky.edu/download/water/swapp/swapp.htm.

*Flood information is available from the Kentucky
Division of Water, Flood Plain Management Branch,
www.water.ky.gov/floods/.

Photo location

Q’ and erodes easily. Unit 6 forms the slopes on Muldraugh Hill and is

generally characterized by steep, tree-covered slopes except for a
few ridgetops (below) capped by erosion-resistant siltstone or lime-
stone. Photos by Dan Carey, Kentucky Geological Survey.

Mapped Surface Faults

are thought to be a potential source of oil. The shale provides rolling

land (below) for agriculture and home sites, but is unstable on slopes
and requires drainage management. Photos by Dan Carey, Kentucky
Geological Survey.
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Successful pond construction must prevent water from seeping through structured
soils into limestone solution channels below. A compacted clay liner or artificial
liner may prevent pond failure. Getting the basin filled with water as soon as
possible after construction prevents drying and cracking, and possible leakage, of
the clayey soil liner. Ponds constructed in dry weather are more apt to leak than
ponds constructed in wet weather. A geotechnical engineer or geologist should be
consulted regarding the requirements of a specific site. Other leakage prevention
measures include synthetic liners, bentonite, and asphaltic emulsions. The U.S.
Department of Agriculture—Natural Resources Conservation Service can provide
guidance on the application of these liners to new construction, and for treatment

of existing leaking ponds.

Dams should be constructed of compacted clayey soils at slopes flatter than 3

03-003).

Note: If you are a former smoker, your risk may be higher
* Lifetime risk of lung cancer deaths from EPA Assessment of Risks from Radon in Homes (EPA 402-R-

** Comparison data calculated using the Centers for Disease Control and Prevention's 1999-2001
National Center for Injury Prevention and Control Reports.

unit 9. Photo by Dan

Map

Geological Survey.

For Planning Use Only

ping Web Site at kgsmap.uky.edu/website/kyluplan/viewer.htm.

Ventilatidn syste removes radon from
the basement area of this home on

Some shales, and the soils derived from them, swell when exposed
to water or air. These swelling shales and soils can have severe im-
pacts on building foundations and other structures (e.g., bridges,
dams, roads). Photo by John Kiefer, Kentucky Geological Survey.

Carey, Kentucky

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

*Shales and clays in these units may shrink during dry periods and swell during wet periods and cause cracking of foundations. On hillsides, especially where seeps and springs are present, they can also be susceptible to landslides.




