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Construction on Limestone Terrain

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

s infiltration through fill around the home.
. "D" shows a karst site where normal
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Flooding in a karst basin. Sinkhole swallets and solution channels are
not large enough to carry off the water after a large storm. The problem
is exacerbated by development. Often the only solution is to relocate the
homes out of the karst floodplain. Photograph courtesy of Jim Rebmann,
Lexington-Fayette Urban County Government.

Cover-Collapse Sinkhole
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Sinkhole cover collapse. After perhaps years of slow settlement,
soils over bedrock solution channels collapse rapidly and wash out,
leaving sinkholes such as this. This phenomenon occurs throughout
the Inner Bluegrass karst landscape. Photograph courtesy of Jim
Currens, Kentucky Geological Survey.
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Photograph courtesy of Leslie Russo, Kentucky Geological Survey.

Groundwater

In the North and South Forks of Elkhorn Creek, Hickman Creek, and
Boone Creek and their major tributaries, most drilled wells in the valleys
will produce enough water for a domestic supply at depths of less than
100 feet. Wells located in the creek valleys and the uplands of the north-
ern and western two-thirds of the county and in the upper reaches of the

creek valleys in the eastern third will produce enough water for a domestic

supply except during dry weather. In the upland areas of the eastern third
of Fayette County (about 10 percent of the county), most drilled wells will
not produce enough water for a dependable domestic supply unless 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 (2005).

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. For further assistance, contact the

Kentucky Geological Survey, Geologic Hazards Section, 859-257-5500. For more information, and
to make custom maps of your local area, visit our Land-Use Planning Internet Mapping Web

Site at kgsmap.uky.edu/website/kyluplan/viewer.htm.
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The Horse Capital of the World
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For more information on Kentucky geology, go to www.uky.edu/KGS/geoky.

Lexington. Photo by Jim Rebmann, Lexington-Fayette Urban County Govern-

ment, Division of Planning.

for data and review.
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Agriculture—Natural Resources Conservation Service, Soil Survey Geographic database (SSURGO). Thanks the LFUCG—Division of Planning
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Residential Drainage

An uplifting experience that will not be appreciated! Left: All is well in this newly built home
until water from percolation, drains, lawn sprinklers, leaking sewers, or water mains soaks
swelling soil beneath the foundation. Right: With time, expanding soils exert several tons

per square foot of pressure on the foundation and shallow pilings. Without remedial measures,
the house will actually become deformed, and shatter masonry and windows. Remedies vary
from mere maintenance that keeps drainage away from the house to expensive reconstruction
of foundations. Prior site planning that takes geology into account is always preferable to
dealing with problems after a structure is built. From AIPG (1993).

Limestone—Shale Interface
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Seepage at the boundary between overlying permeable limestone and underlying
impermeable shale. Often not evident during dry-weather construction, it can pro-
duce a variety of problems, including foundation disturbance, flooding, soil move-
ment, wet basements, and failure of onsite wastewater treatment systems. These
problems are common with construction on backfilled steep slopes. Photograph
by Paul Howell, U.S. Department of Agriculture—Natural Resources Conservation
Service.

Pond Construction

| Anti-Leakage Strategy
Deny water access to permeable materials and/or alter
materials to an impermeable condition

Top of Damc.

- Limestone B

Perm - Imperm Boundary
Successful pond construction must prevent water from seeping through struc-
tured 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 geo-
logist 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 Conser-
vation 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
units horizontal to 1 unit vertical. Ponds with dam heights exceeding 25 feet, or
pond volumes exceeding 50 acre-feet, require permits. Contact the Kentucky
Division of Water, 14 Reilly Rd., Frankfort, KY 40601, telephone: 502.564.3410.
lllustration by Paul Howell, U.S. Department of Agriculture—Natural Resources
Conservation Service.
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Seepage at the interface of units 9 and 10, permeable rock overlying relatively
impermeable rock. Successful ponds are often located below this seepage zone,
as shown on the map below. Photograph by Paul Howell, U.S. Department of
Agriculture—Natural Resources Conservation Service.

Geologic map showing existing ponds located below the seepage zone in the
illustration above. Ponds should be constructed so that the springs or seeps will
always be above the level of the pond surface. lllustration by Paul Howell, U.S.
Department of Agriculture—Natural Resources Conservation Service.

Swans and ducks enjoy a farm pond at the Kentucky Horse Park. Photo by Jim
Rebmann, Lexington-Fayette Urban County Government.
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2. High-evel Good foundation Slight to moderate Slight limitations. None. None. None. None. None. Not applicable. Not applicable. Slight limitations. in the engineering sense; earth can be excavated \ ) N A RV s Kentucky. Kentucky Geological Survey  Murphy, M.L., 2001, Spatial database of the Clintonville quadrangle, central Kentucky: Kentucky
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4. Dolomite Good foundation Severe limitations. None. Moderate limitations. | Moderate limitations. | Severe limitations. Severe limitations. | None. Severe limitations. Slight to moderate | Severe limitations. a question of feasibility. Sh: a a QO M 859.257.3896 Geological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle Data DVGQ-764. Adapted
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excavate. through fractures tion; possible drain- possible drainage not feasible because of the expense involved. ) D . site at: Nelson, H.L., Jr., 2000c, Spatial database of the Nicholasville quadrangle, Jessamine and
f”bcf S_'”'éssstﬁ);gater age problems. problems. 2l Bl %3@90 gilsl N www.uky.edu/kgs Fayette Counties, Kentucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic
;rofr’]gwater con- LAND USES - Iy i ;; 5 I 5 Quadrangle Data DVGQ-767. Adapted from MacQuown, W.C., Jr., 1968, Geologic map of
tamination. Septic tank disposal system—A septic tank disposal system consists of a septic tank - ; i) > the Nicholasville quadrangle, Jessamine and Fayette Counties, Kentucky: U.S.
- — - and a filter field. The filter field is a §ubsurface tile Sylstemlla|.d in such a way that effluent 0 \\\ i @ il Nl % Geologlcal Survey Geologlc Quadrangle Map GQ_767’ scale 1247000
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excavate. rock excavation. cuts can be ripped. able. pneumatic equipment]  of limitation is dependent upon ease and required depth of excavation. For example, excavation in 7 ) S =R 301 S D Wi Mapped Surface Faults North 9 d le. Madi . dF P c ies. K ’t .k ” US G | 9 IS P
required; locally, limestone has greater limitation than excavation in shale for a house with a basement. W Plesasne T3 N\ . ort quadrangle, Viadison an ayette Counties, Kentucky: U.S. Geological Survey
blasting required. ) il , 4 I .‘- Faults are common geologic structures Geologic Quadrangle Map G_Q-583, scale 1:24,000. _
Highways e:nd strlfets—Refers to paved roads in which cutsba?d fillﬁ are I'rpade in hill?/ tgpography, and N & gy ) AT A e g . I W across Kentucky, and have been mapped N(93|80|n, HLISJr 2001a, ?gagﬂ 'ctjaltlatﬁset of Thg gentler\{"'eQ qugdranlgleb Cfngf\ﬂ‘/'ggnél;gkﬁd}(er;t?ky
i [ i i ied. : Al e 2 ; ' ; eological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle Data -653. Adapte
6. Dolomite Excellent foundation |Not applicable. Not applicable. Severe Iimitat_ions. Moderate Iimi’_[ations. Not applicable. Not applicable. I\./Io_der.ate to slight Slight limitations. Severe limitations. | Severe Iimitat_ions. considerable work is done preparing subgrades and bases before the surface is applie 1000 || fTeé o 1 il 2, | ) ol ; In many of the Commo_nwealth s counties. from Kganizay S.F)’/. and CressgmanyE.R. 1967 Geologgic map of tr?e Centerville quadranglep
materlatl. Difficult to Rt°°k e>|<cavat|on; Rt°°k e>|<cava.t|on; Uggzggn;bséiep Reservoir might Rock excavation. Access roads—These are low-cost roads, driveways, etc., usually surfaced with crushed stone or a thin layer of - (] ! ” Th.e fqults S.h.ownhon this ma(;) represlent central Kentucky: U.S. Geological Survey Geologic Quadrangle Map GQ-653, scale 1:24,000.
e SO EoRE i;?gvi ;?/?r?és. Slight Iimita[t)ioné :ﬁ;ﬁ}gg rocks blacktop. A minimum of cuts and fills are made, little work is done preparing a subgrade, and generally only a thin il b i i /> [ J /"se_ls.mlc activity that occurred severa Nelson, H.L., Jr., 2001b, Spatial database of the Georgetown quadrangle, Scott and Fayette Counties,
for forest reserve or ' base is used. The degree of limitation is based on year-around use and would be lﬁss severe if not used during the o {1 M= AL L N Al / million years ago at the latest. There has Kentucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle Data
natural history park. winter and early spring. Some types of recreation areas would not be used during these seasons. |3 & \/? jcj ﬁg? D) Madison X (5 ?:cze;;;)daﬁtslllgyyagg‘grtnhgsri La:ét:olgated DVGQ-605. Adapted from Cressman, E.R., 1967, Geologic map of the Georgetown quadrangle,
Cb ; ; ; - ; : Wi I . Seismicri I Scott and Fayette Counties, Kentucky: U.S. Geological Survey Geologic Quadrangle Ma
7. Limestone Excellent foundation | Severe limitations. | Not applicable. Severe limitations. | Moderate limitations. |Not applicable. Not applicable. Moderate to slight | Slight limitations. Severe limitations. | Severe limitations. Light industry and malls—Ratings are based on developments having structures or equivalent load limit requirements , i = 7 (e County g with these faults is very low. Faults maybe  GQ-605 Scaley1 -24.000 y g y 9 g P
material. Difficult to | Impermeable rock; Rock excavation; Rock excavation; limitations. Steep Reservoir might Rock excavation. of three stories or less, and large paved areas for parking lots. Structures with greater load limit requirements would NNV 1 8] DP A S . s . ’ N : . . . .
- excCavate locally fast drainage steep slopes. steep slopes; wooded slopes. leak where rocks normally need footings in solid rock, and the rock would need to be core drilled to determine presence of caverns, 197 “ Ml 7 P { assoglated .WIth lnpreased .fracturlng of bgd- Nelson, H.L., Jr., 2001c, Spatial database of the Versailles quadrangle, Kentucky: Kentucky Geological
’ through fractures; NaITOW ravines. Slight limitations are faulted. cracks, etc. %28 TR, ; A TV ¢ 12 o \ rock in the immediately adjacent area. This Survey, ser. 12, Digitally Vectorlzed_ Geologic Quadrangle Data DVGQ-325.. Adapted from Blac_:k,
danger of ground- Slight limitations for forest reserve or . . o ) [ rp y o) \ﬁ gL SE ey fracturing may influence slope stability and D.F.B., 1964, Geology of the Versailles quadrangle, Kentucky: U.S. Geological Survey Geologic
water contamination. where topograph_ natural h|story park_ Intensive recreation—Athletic fields, stadiums, etc. ' @ TEN O. groundwater ﬂOW in these Ilmlted areas. Quadrangle Map GQ‘325, Sgale 124,000 ) )
ically suitable. ) ] . o <l § Paylor, R.L., Florea, L., Caudill, M., and Currens, J..C_., 2004, A G_IS coverage of karst sinkholes in
- . Extensive recreation—Camp sites, picnic areas, parks, etc. ool , i Kentucky: Kentucky Geological Survey, ser. 12, Digital Publication 5, 1 CD-ROM.

8. Limestone, Excellent foundation | Severe limitations. Severe to moderate | Slight to moderate Slight limitations. Slight to moderate None. None. Severe limitations. Severe limitations. | Severe limitations. 00 %ﬁ o 2 Sims, R.P., Preston, D.G., Richardson, A.J., Newton, J.H., and Isrig, D., 1968, Soil survey of Fayette
irregularly material. Difficult to | Impermeable rock; limitations. Rock limitations. Rock Local drainage limitations, depen- Leaky reservoir Rock excavation. Reservoir areas—The floor of the area where the water is impounded. Ratings are based on the permeability of the rock. 1 I Hos Radon Cou,nty K,entucky' ,U S bepartment (;f Agriculture éoil C’onservati(’)n éervicé 62 p
bedded excavate. locally fast drainage | excavation; locally, [excavation; locally, problems from ding on topography. rock; locally, con- i . . . . ’ T . ’ i .

through fractures; upper few feet may | upper few feet may | seeps or springs; Rock excavation; ditions may be Reservoir embankments—The rocks are rated on limitations for embankment material. i;g 2 Radon gas, although not widely qlstrlbuted ||:1 Kentgcky in amounts Thompson, M.F., 2000, Spatial database of the Keene quadranlgle_, central Ker:tuchy.
danger of ground- be rippable; sinks | be rippable; sinks sinks common. locally, upper few favorable; sinks : —— above thGT‘ E_nwronmental _Protectl_on Agency's maximum recom- . Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle Data
water contamination. | common; drainage | common; local feet may be common. Underground utilities—Included in this group are sanitary sewers, storm sewers, water mains, and other pipes that require 2| mended limit of 4 picocuries per liter, can be a local problem. Unit 9 DVGQ-440. Adapted from Cressman, E.R., 1965, Geologic map of the Keene quadrangle, central
required. drainage problems. rippable; sinks fairly deep trenches. \\ on the map, the Tang|ew00d Limestone, may contain h|gh levels of Kentucky: u.S. _Geplogmal_ Survey Geolqglc Quadrangle Map GQ-440, Sca_le 1:24,000.
gep ’ _ Mlnerl Resources s 0 d and several other limestones in the state locally contain the phos- YﬁZﬂuﬁJ igg:u Cipa(g:lo:joatit:lasseufvf;heslz‘;z:r|1s, 2W§isﬁtg“a(§:2%ﬁ’zsg ggg{;aﬂd{fgﬁ; Clig lg:'tzs’
9. Limestone, Excellent foundation | Severe limitations. Severe to moderate | Slight to moderate Slight limitations. Slight to moderate None. None. Severe to moderate Severe limitations. | Severe limitations. : B e el . O phate mineral apatite. Uranium is sometimes part of the apatite DVGQ-1XI.62 Ada ¥ed frorr? Outerbrid yé W-F ,1 97g4 G)(/eolo ic map of the%aris West ?
evenl material. Difficult to | Impermeable rock; | limitations. Rock | limitations. Rock Local drainage limitations. Rock limitations. Leaky Rock excavation. : i ¢ structure, and when the limestone weathers away the phosphates - Adap ge, W.I., , >eo0logic map .
y i ; ’ y pRosp uadrangle, Bourbon and Fayette Counties, Kentucky: U.S. Geological Survey Geologic
bedded excavate. locally fast drainage | excavation; locally, [excavation; locally, problems. excavation; locally, reservoir rock; p @ containing uranium become concentrated in the soil and ultimately q gle, y ’ ) y: U.o. g y g
through fractures; upper few feet may | upper few feet may upper few feet may locally, conditions 5 % K ive rise to high levels of rad Af ; £ hiah radon Quadrangle Map GQ-1162, scale 1:24,000. _
danger of ground- be rippable; solution |be rippable; solution be rippable; solution may be favorable; ] %, can give rise 1o high levels of radon. A tew areas or high rado Zhang, Q., 2001, Spatial database of the Lexington West quadrangle, Fayette and Scott Counties,
38 water contamination. | channels common; [channels common; channels; local solution channels g C,‘& concentrations have been recorded in the Bluegrass Region. Kentucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle Data
local seepage local seepage seepage problems. common. 2. Homes in these areas should be tested for radon, but the home- DVGQ-600. Adapted from Miller, R.D., 1967, Geologic map of the Lexington West quadrangle,
problems. problems. % owner should keep in mind that the health threat results from Fayette and Scott Counties, Kentucky: U.S. Geological Survey Geologic Quadrangle Map
/ relatively high levels of exposure over long periods of time, and GQ-600, scale 1:24,000.
10. Shale and Good to excellent Severe limitations. Slight to moderate | Slight to moderate Slight limitations. Slight limitations. None. None. Slight limitations. Slight limitations. Moderate limitations. \ “ the remedy may simply be additional ventilation of the home.
limestone foundation material. | Impermeable rock. limitations. Earth limitations. Earth Local seeps. Rock generally Most favorable sites Highly variable , — . 5, Sy le 1:4
a7 interbedded Moderately difficult and rock excava- and rock excava- rippable in shallow are in this unit; local- amount of rock . . S // Scale 1: 81000
to difficult to tion; poor drainage. | tion; local seeps; cuts; local seeps. ly, impermeable and earth excavation. = = L - . . .
excavate. subgrade requires rock and underlain | Ty 1‘ o i e = e Acknowledgments 1inch equals 3/4 mile
drainage. by fissured lime- = o T - NPT . ; Geology adapted from Ciszak (2000), Curl (2001), Murphy (2001), Nelson (2000a-d, 2001a-c), Thompson (2000), Yang (2001) and Zhang (2001).
stone. Vulcan Materials Co. produces aggregate for the construction industry from This publication is adapted from Johnson and Hopkins (1966). Locations of urban service boundaries, streets, rails, and major sinkholes provided 2 0 2
83° B2* this limestone (unit 7) mine at the corner of Manchester and S. Forbes in by the Lexington-Fayette Urban County Government's Geographic Information System department. Other sinkholes from the U.S. Department of
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