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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.

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

i B "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 drainage move supporting
soil (darker shading) into voids in
limestone (blocks) below. The natural
process is then accelerated by
infiltration through fill around the home.
"D" shows a karst site where normal
rainfall is absorbed by subsurface
conduits, but water from infrequent
heavy storms cannot be carried away
quickly enough to prevent flooding of
low-lying areas. Adapted from AIPG
(1993).

Generalized Geologic Map

Woodford County, Kentucky

This publication is adapted from Johnson and Hopkins (1966). Identified sinkholes are
from the U.S. Department of Agriculture—Natural Resources Conservation Service,
Soil Survey Geographic database (SSURGO). Mapped sinkholes from Paylor and
others (2004). Base map data thanks to Kim and Kent Anness, Kentucky Division of
Geographic Information. Geology adapted Ciszak (2000), Nelson (2000a, b, 2001a, d),
and Thompson (2000). Sinkhole diagram from Currens (2001).
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Residential Construction
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An uplifting experience that will not be appreciated! Left: All is well in this

PataV %%,

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 ex-
pensive 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).

Woodford County Courthouse in Versailles
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This map is not intended to be used for selecting individual sites. lts 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 e e ‘
underlying rock. For further assistance, contact the Kentucky Geological Survey, phone 3 ¢ (e /
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Woodford County, with an area of 191 square miles, was established in the Inner Bluegrass Seepage at the boqndary bgtween overlying permeab]e ar)d underlying imperr_neable
Region of Kentucky in 1789 as the ninth Kentucky county.Elevation ranges from 1,000 feet ; rocks. Oftgn not _ewdent dur.lng d.ry-weather const_ructlon_, it can produce a variety of
on a ridge north of Dry Ridge Road, to 469 feet at the Kentucky River where it leaves the 1 &d:a L problems, including foundation disturbance, flooding, soil movement, wet basements,
county in the north. The population in 2005 was 23,881. The population growth from 2000 to T i o g and failure of onsite wastewater treatment systems. These problems are common
2005 was 2.9 percent. Population growth in the county appears to be slowing: the average J Ol with cc_)nstructlon on backfilled steep slopes. .Photo by Paul Howell, U.S. Department
5-year growth rate for the preceding 40 years was 8.7 percent, or 3 times higher than that of % of Agriculture, Natural Resources Conservation Service.
2000-2005. Photo by Dan Carey, Kentucky Geological Survey. iz %1336 e e
Water Resources ; ? Limestones of unit 5 provide fertile soils for agriculture and desirable sites for residential development.
‘ Careful planning can preserve and enhance the value of the land and minimize conflicting interests. Photo
N\ - AR by Dan Carey, Kentucky Geological Survey.
N\ k( : i ®
: W (&) _ Horse Farms
" “\ 0 , // =
» D ? /4 //
{ s "' - s
| = 2 S)
‘ 2 75\ 1659 @
964/ (| \ie N
% 3 15 \ 2 / /) » e ?,\\ 7 ng
! Wed 7 ) ek i / cei e S st € g w i ST gy Bl it L R = 7
S QI { 1320) = The Inner Bluegrass of Kentucky is the thoroughbred capital of the world. Farmland has come under increas- s e z B ST . 3 & h
\ — / » A s ing pressure from urban expansion. One of the efforts to preserve the land is the Purchase of Development s - Y SR R .
) / RV Rights (PDR) program, which pays farm owners the difference between the agricultural value and the deve- Seepage at the interface of units 5 and 6, permeable rock overlying relatively imper-
5\ N\ e lopment value in return tor the owners ceding development rights in perpetuity. Photo by Dan Carey, Ken- meable rock. Successful ponds are often located below this seepage zone. Ponds
! N weBU88Y tucky Geological Survey. should be constructed so that the dprings or seeps will always be above the level of
Anderson WA cliffon) N the pond surface. Photo by Paul Howell, U.S. Department of Agriculture, Natural
County A { N Resources Conservation Service.

Woodford County is blessed with an abundance of water, receiving

-

:about 45 mes of ai'n

each year. The Kentucky River, which bounds the county on the west, is the source of water
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for the Versailles Municipal Water System. Nearly all county residents have access to public 77 s g y 3 iCims Y A
water. Photo by Dan Carey, Kentucky Geological Survey. N 40 Deny water access to permeable materials and/or alter
i 05 materials to an impermeable condition
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This stormwater detention basin was developed around a natural sinkhole. The dam is to _ Sudden-Collapse Sinkholes B R s e > Fop of Dame.
the left. The outlet throat of the sinkhole incorporates a sand filter. Sinkholes are often part : 3" - il _ ' _ =)
of the natural flood detention system, and must be managed carefully to avoid creating b T By =0 Once the new by-pass was completed, residential development quickly followed. Photo by Dan Carey, Ken-
additional flood damages as a result of development. Photo courtesy of Pattie Wilson, it il 100 \ S N i tucky Geological Survey.
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N % soils into limestone solution channels below. A compacted clay liner, or artificial liner,
20 R / may prevent pond failure. Getting the basin filled with water as soon as possible after
s E > A construction prevents drying and cracking, and possible leakage, of the clayey soil
g % v / \%‘?* %((’ liner. Ponds constructed in dry weather are more apt to leak than ponds constructed
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Sinkhole cover collapse. After perhaps years of slow settlement, soils over Survey. I!
bedrock solution channels collapse rapidly and wash out, leaving sinkholes . !
such as this. This phenomenon occurs throughout the Inner Bluegrass karst Groundwater = \ = ) ‘ W v ¢ )8 EXPLANATION
landscape. Photo courtesy of Jim Currens, Kentucky Geological Survey. S Lo (&) / = \ 772 \ i /\
sinkhole In karst areas such as Woodford County, stormwater runoff can flow underground NASE i. - g ) \ / I School :
:lrall‘llng through large solution channels. This groundwater flow does not follow the IS 2 | rooil / o . : St R i
ocave topography of the surface, and water from one watershed may flow underground { @ @, g SPring Limestone quarries, no longer in use, are scattered througho .t the col .nt Limestone was used
: v and reappear in an adjacent watershed. A knowledge of the groundwater flow, PN '\ Fed) ot 4 Water wells o build roag: Homss. an d%‘enceg Photo by Dan Careyu&enltjucky Ge%logical Survey u
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gained through dye-trace studies, is required to manage stormwater and to Martha Layne Collins W i ) S N o Domestic
cave with rotect water quality and drinking-water sources. For more about dye traces in the Bluegrass Parkwa I N (e, ; ;
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Never use sinkholes as dumps. All waste, but especially pesticides, paints, household chemicals, . . o In the Kentucky River, South Fork of Elkhorn Creek, Clear Creek, Glenns Creek, and S : > S ° Public
automobile batteries, and used motor oil should be taken to an appropriate recycling center or The terms "earth" and "rock" excavation are used in the engineering sense; earth can be excavated by hand tools, their major tributaries, most wells drilled in the valleys will produce enough water , S M A o Agriculture
landfill. whereas rock requires heavy equipment or blasting to remove. The term "rippable” means excavating rock using a ripper for a domestic supply at depths of less than 100 feet. Wells located in the smaller creek ‘ 7 = ), I | L A ~ g _
attachment on a bulldozer. valleys throughout the county and the uplands of the far eastern part of the county will 15 ' ; 7 G218 2 /" Watershed boundary ala L . B '
Make sure runoff from parking lots, streets, and other urban areas is routed through a detention produce enough water for a domestic supply except during dry weather. In the upland ‘ 850 7 = (&N 5 ‘ : A clayey-soil pond Ilne_r is plac_ed in loose, mo_lst layers and compacted W|th_a sheeps-
basin and sediment trap to filter it before it flows into a sinkhole. LIMITATIONS area of western and far southern Woodford County, which encompasses 40 percent of , = g»;%% 2 ® ‘ 2 /\/ Railroad foot roller. A geotechm(_:e_:ll engineer or geologist shoulc_j be consulted' regarding the '
. . . . . . . the county, most drilled wells will not produce enough water for a dependable domestic o, a2 Sl \\ A \ : o LS / :'.equwetr)nert\ts f{’f a s%emflchsﬁg. Oth?r.leaka.?ﬁ pbe\éerlw:’;lon rr?eaSt:refs Anc!udlc? syn”ilhc?[tlc |
Make sure your home septic system is working properly and that it's not discharging sewage into a Slight—A slight limitation is one that commonly requires some corrective measure but can be overcome without a great deal supply. Some wells in this area drilled along drainage lines may produce enough water TR AN = ) WA\ > - /—(196 /:'\ / Incorporated city boundary Il\’ners, en Cg' e, an tgsp Sa Ic emuisions. d © d - epa trrr:en 0 i gtrllcu l‘]lrfh' atura
crevice or sinkhole. of difficulty or expense. for a domestic supply, except during dry weather. Throughout the county ground water : Ao'en sﬁ; o D AU \ S \: ; esources Lonservation e"\(/jlclie can provide ?Ul lance |0n . e app léla ISR 0 beSF? I
is hard or very hard and may contain salt or hydrogen sulfide, especially at depths : A o)t A Iners to new construction, and for treatment of existing leaking ponds. Photo by Pau
Keep cattle and other livestock out of sinkholes and sinking streams. There are other methods Moderate—A moderate limitation is one that can normally be overcome but the difficulty and expense are great enough that greater than 100 feet. For more about the groundwater resources of the county, see = Sarg). / \/ County boundary Howell, U.S. Department of Agriculture, Natural Resources Conservation Service.
of providing water to livestock. completing the project is commonly a question of feasibility. Carey and Stickney (2001). ~ > l /\/ Geologic fault line Eams Sthcl)l‘:ld1be (i[ons:{uctleg of gomaﬁcc’;ed crllayeryl/tsoils at zllopezs5ﬂfattfr than 3dunits
: . . , , orizontal to 1 unit vertical. Ponds with dam heights exceeding eet, or pon
See to it that sinkholes near or in crop fields are bordered with trees, shrubs, or grass buffer Severe—A severe limitation is one that is difficult to overcome and commonly is not feasible because of the expense involved. Radon IS = . volumes exceeding 50 acre-feet, require permits. Contact the Kentucky Division of
strips. This will filter runoff flowing into sinkholes and also keep tilled areas away from sinkholes. Radon gas can be a local problem, although it is not widely distributed in Kentucky in amounts / ' A @. v Source-water protection area, zone 1 Water, 14 Reilly Rd., Frankfort, KY 40601, telephone: 502.564.3410.
. ) LAND USES above the Environmental Protection Agency's maximum recommended limit of 4 picocuries per 7 @ ) °*‘ Q@ Desianated flood FEMA. 2004 : .
Ccilnstrgct Waﬁ_ter;hddllf:jg |390|:>DS in k?rst arehgs care{ullly, t?c prevter!t t’?he bOttomef tthe lagoon from liter. Unit 5 on the map, the Tanglewood Limestone, may contain high levels of uranium or radium, L i 5> AN esignated flood zone ( ’ ) : 7 ‘ > = Pond Maintenance
collapsing, which would result in a catastrophic emptying of waste in the groundwater. , , i , i , ) , , , i - : : . - [ U » \ . . . e
psing, which wou Uit P! ptying ot w ! groundw Septic tank disposal system—A septic tank disposal system consists of a septic tank and a filter field. The filter field gga);?irt]é ”;a;?;';';hfg{erﬁﬂgrgfs'Utgﬁigﬁniilig%%%r?,gi ;Z\;tegafltﬁfahzgg’mgséfysﬁlIgtltngtﬁ:aeteaﬁ%n\}\?r:gn 7 . Nyl MR (ﬁ? \é(V\%[?é’}?cS ; 1 acre 2&;; Fish i = PR - L
- : : - : is a subsurface tile system laid in such a way that effluent from the septic tank is distributed with reasonable uniformity 1) ' > . ) T =7 < W) : IR lidlire Service, TR .| e e RS
If required, develop a groundwater protection plan (410KAR5:037) or an agricultural water into the natural soil. the limestone weathers away the phosphates containing uranium can become concentrated in the P i ' (G964 : > N Water or area of Down many country lanes, visitors can find oak trees older than the county overlooking his-
quality plan (KRS224.71) for your land use. soil and ultimately give rise to high levels of radon. A few areas of high radon concentrations are S I =0 \ 3 - sinkhole flooding toric stone fences built of local limestone. The fences are preserved through regulation in
(From Currens, 2001) Residences—Ratings are made for residences with and without basements because the degree of limitation is known '?] thle I?(Iuegr_ass _Reglr?n. I;orrr:es n th?‘se Iat:eas slho;JId be tles.tedl fohr. rﬁdlon, Ib ut fthe home- ‘ f?'é;‘f%? 7 RS ) i S Historic Districts. Photo by Dan Carey, Kentucky Geological Survey.
’ dependent upon ease and required depth of excavation. For example, excavation in limestone has greater limitation owner should keep in mind that the threat to health results from relatively high levels of exposure SR S A e WE Historic Buildi
] . than excavation in shale for a house with a basement. over long periods of time, and the remedy may simply be additional ventilation of the home. A 2% o A \ \ ‘ ) STl Mapped sinkholes Istoric Bulildings
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O i 3 Highways and streets—Refers to paved roads in which cuts and fills are made in hilly topography, and considerable Radon | Estimated Comparable Comparable o 7, . . .
work is done preparing subgrades and bases before the surface is applied. Level | Fatal Lung Exposure Risk s e Soil survey sinkholes
pCilL | Cancers/1000 Level Estimate \ a Photo locati
Access roads—These are low-cost roads, driveways, etc., usually surfaced with crushed stone or a thin layer of 200 440-770 1,000 times average More than 60 times non-smoker risk C . @ oto location
blacktop. A minimum of cuts and fills are made, little work is done preparing a subgrade, and generally only a thin outdoor level | - 10-foot elevation contour interval
base is used. The degree of limitation is based on year-around use and would be less severe if not used during the 100 270630 100 ti tdoor level | F Kid K 20.000 X- N 7 ST { .
winter and early spring. Some types of recreation areas would not be used during these seasons. !mes kit B el b, S rays r P = 4 D 6% @i eone Source-Water Protection Areas
Light industry and malls—Ratings are based on developments having structures or equivalent load limit requirements of smoker . A — ; @9 activities are likely to affect the quality of the drinking-
three stories or less, and large paved areas for parking lots. Structures with greater load limit requirements would normally 20 60-210 / < \\0 /) e N water source. For more information, see
need footings in solid rock, and the rock would need to be core drilled to determine presence of caverns, cracks, etc. 10 30-120 10 times average outdoor level One packiday smoker / & G = V)= 8/ A7 kgsweb.uky.edu/download/water/swapp/swapp.htm.
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Intensive recreation—Athletic fields, stadiums, etc. 1350 10 times average outdoor level Five times non-smoker risk J g e =), i < | ) Limestone Terrain
730 e - (@03 ZIVN
Extensive recreation—Camp sites, picnic areas, parks, etc. 1 313 Average Indoor level Non-smoker risk of fatal lung cancer . NS / \ ..\' Q”\% -t ¥ g
i — is i i ili 02 13 Average outdoor level 20 chest X-raysiyr — 2 A I N N o S A S S i ' k22
Reservoir areas—The floor of the area where the water is impounded. Ratings are based on the permeability of the rock. g ysly = ) J A The U.S. Department of Agriculture, Natural Resources Conservation Service pro-
; o & i Reservoir embankments—The rocks are rated on limitations for embankment material. EPA recommends action be taken if indoor levels exceed 4 picocuries per liter, which is 10 times ' / vides cost sharing to farmers through the Environmental Quality Incentive Program
M EAl: . : ; SIS A the average outdoor level. Some EPA representatives believe the action level should be lowered 7 /IR / J . T ) it : . (EQIP) to help tr_\eml a_ddress natural resource concerns. In this case, water quality is
Using sinkholes for waste disposal, even in rural areas, can threaten valuable water Underground utilities—Included in this group are sanitary sewers, storm sewers, water mains, and other pipes that require to 2 picocuries per liter; other scientists dissent and claim the risks estimated in this chart are i §8 . & d Si This 199-year-old structure on the Historic Register, built in 1807 using local limestone, is protected by maintaining a buffer area around the pond. Photo courtesy of Charles
resources. Photo by Dan Carey, Kentucky Geological Survey. fairly deep trenches already much too high for low levels of radon. The action level in European countries is set at 10 By /A / now the estate of a Kentucky eagle. Photo by Dan Carey, Kentucky Geological Survey. Farmer, USDA—NRCS.
' picocuries per liter. Note that this chart is only one estimate; it is not based upon any scientific / /@0 y i l120
result from a study of a large population meeting the listed criteria. (from the U.S. Environmental ; & w ([0 Li t References Cited
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N\ ’ /- Photo by Dan Carey, Kentucky Geological Survey. resources of the Fayette County area, Kentucky: U.S. Geological Survey Open-File Report, 32 p., 5 plates.
3. Limestone Excellent foundation| Severe limitations. imitati imitati Moderate limitations. Not applicable. Not applicable. | Moderate to slight Slight limitations. | Severe limitations. Severe limitations. i McDonald, H.P., Sims, R., Isgrig, D., ?md BleVinS’. R.L., 1983,' Sail survey of Jessamine and Woodford Counties,
material. Difficult to | Impermeable rock; gf,‘éirg,i::";\',t:tti'g:;s' gf,‘éirg,l::";\',t:tti'g:;s' Rock excavation; limitations. Steep Reservoir might Rock excavation. O 7 = ey = \ Limestone—Unit 4 Kentucky: U.S. Department of Agriculture, Soil Conservation Service, 94 p.
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irregularly material. Difficult to | Impermeable rock; |limitations. Rock limitations. Rock Local drainage limitations, depen- L:;E;er;:;rsc:ﬁns Rock excavation. o simac _ Q%Q‘ W Stegp, fast-flowmg ephc_emeral .Creeks. to the river qu!ckly erode soft materials, ser. 12, Dlgltally. Vectorized Geologic Quadrangle Data DVGQT760. Adapted from Cressman, E.R., 1968, Geologic
excavate. locally fast drainage |excavation; locally, | excavation; locally, | problems from ding on topography. rock; locally, con- ] Quatemary 9 50 Miles AL leaving behind the erosion-resistant limestone of unit 3. Photo by Dan Carey, map of the Salvisa quadrangle, central Kentucky: U.S. Geological Survey Geologic Quadrangle Map GQ-760, scale
bedded through fractures; |upper few feet may | upper few feet may | seeps or springs; | Rock excavation; ditions may be [ Tertiary/Cretaceous Scale - @ (0 Kentucky Geological Survey. 1:24,000.
dal:ger of tgroumil- be rippablz; sinks | be rippablf; sirks sinks common. lfocillly, upper few favorable; sinks —/ ;‘—‘““5““""3“ . Loulsville 'r::g% g =l Nelson, H.L., Jr., 2001a, Spatial database of the Frankfort East quadrangle, Franklin and Woodford Counties, Kentucky:
ination. ; drai ; . | Mississippi i - C = ’ A . - . . ’ f
water contamination f:;:?::; rainage f,?g:;;g p?gslems_ rf:p:;?é ks common — S 18] 9 A€~ . . _ Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle Data DVGQ-707. Adapted from
common; local B Silurian Additional Planning Information Pomeroy, J.S., 1968, Geologic map of the Frankfort East quadrangle, Franklin and Woodford Counties, Kentucky:
drainage problems. (B Ordovician QR Listed below are Web sites for several agencies and organizations that may Nel U.S.Sﬁolggic%g%v eSy (%{g()llggict?uadr??r?leMM:p GQ'7%7’ sc?le 1:2?’()'0}2' tuckv: Kentucky Geolodical S
igh- its—si it 2—. : : P, : ) elson, H.L., Jr., , Spatial database of the Midway quadrangle, central Kentucky: Kentuc eological Survey,
5. Limestone, Excellent foundation| Severe limitations. ISevere to m;de;ate Slight to moderate Slight limitations. | Slight to moderate No limitations. No limitations. Severe to moderate| Severe limitations. | Severe limitations. ATl Eelngnréllr?g\]/ ?-\I,g:c? :?gs;er:ggrﬁ: %f?ﬁgdéni?:ngﬁgﬁll? cfkl;/nlgi\zler ?I!]%?gﬂ gﬂv\';j;ddﬁsere Mapped Surface Faults be of assistance with land-use planning issues in Woodford County: ser. 12, Digitally Vectoﬁzed Geologic Quadrangle D};tg DVGQg-856 Adapted fromyPomeroy {/J S 19970 Geolog?lc
material. Difficult to | Impermeable rock; imitations. Roc limitations. Rock Local drainage limitations. Rock limitations. Leal Rock excavation. - ) - ; ! ; . ’ . i . c . DI y
gvzzlyd excavate. locally fast drainage |excavation: locally, |excavation: locally, | problems. excavation; locally, reservoir rock: ky ] 5 million years ago. At that time, the land was uplifted, diverting the river to Faults are common geologic structures across Kentuck'y, www.woodfordcountyplanningandzoning.com—Versailles-Midway-Woodford map of .the Midway quadrangle, central Kentucky: U.S. Geological Survey Geologic Quadrangle Map GQ-856,
edde through fractures;  |upper few feet may |upper few feet may upper few feet may locally, conditions its current course (Jillson, 1946). Photo by Dan Carey, Kentucky Geological and have been mapped in many of the Commonwealth's County Planning Commission scale 1:24,000.
danger of ground-  |be rippable; solution| be rippable; solution be rippable; solution may be favorable; Survey. counties. The faults shown on this map represent seismic - Nelson, H.L., Jr., 2001c, Spatial database of the Tyrone quadrangle, Kentucky: Kentucky Geological Survey, ser. 12,
— . ; g ; Yy L - www.woodfordchamber-ky.com/—W oodford County Chamber of Commerce - ) :
water contamination. |channels common; |channels common; channels; local solution channels activity that occurred several million years ago at the latest. ces.ca.uky.edu/woodford/—University of Kentucky Cooperative Extension Digitally Vectorized Geologic Quadrangle Data DVGQ-303. Adapted from Cressman, E.R., 1964, Geology of the
":‘;?)'I:;espage locall)llseepage seepage problems. common. There has been no activity along these faults in recorded Ser;/icé ' Tyrone quadrangle, Kentucky: U.S. Geological Survey Geologic Quadrangle Map GQ-303, scale 1:24,000.
P ' problems. 89" g8 87 86 8s° 84* 83 82° Scale 1:48,000 history. Seismic risk associated with these faults is very low. www.bgadd.org/—Blue Grass Area Development District Nelson, H.L., Jr., 2001d, Spatial database of the Versailles quadrangle, Kentucky: Kentucky Geological Survey, ser. 12,
6. Shale and Good to excellent Severe limitations. | Slight to moderate | Slight to moderate Slight limitations. |  Slight limitations. No limitations. No limitations. Slight limitations. Slight limitations. |Moderate limitations. Learn more about Kentucky geology at www.uky.edu/kgs/geoky/ 1 inch equals 3/4 mile FaUIt-S may.be aSS-OCIated wlth increased fracturlng of bed- www.thinkkentucky.com/edis/cmnty/cw117/—Kentucky Economic Develop- Dlgltal-ly Vectorized Geologic ngdrangle Date-l DVGQ-325. Adap.ted from Black, D.F.B., 1964, GeOIOgy of the
. : - LS ; : : q rock in the immediately adjacent area. This fracturing may : Versailles quadrangle, Kentucky: U.S. Geological Survey Geologic Quadrangle Map GQ-325, scale 1:24,000.
limestone foundation material.| Impermeable rock. | limitations. Earth limitations. Earth Local seeps. Rock generally Most favorable sites Highly variable . ! © . 2 e ment Information System . / .
. ’ Moderately difficult and rock excava- and rock excava- rippable in shallow are in this unit; local- amount of rock 2 0 2 4 6 Miles influence slope stability and groundwater flow in these e - D L s 5 iy www. uky.edu/KentuckyAtlas/21239.htmi—Kentucky Atlas and Gazetteer Thompson, M.F., 2000, Spatial database of the Keene quadrangle, central Kentucky: Kentucky Geological Survey,
interbedded | to difficult to tion; poor drainage.| tion; local seeps; cuts; local seeps. ly, impermeable and earth excavation. limited areas. Porous limestone of unit 4 is laced with solution channels, cracks, and quickfacts.census.gov/gfd/states/21/21239.html—U.S. Census data ser. 12, Digitally Vectorized Geologic Quadrangle Data DVGQ-440. Adapted from Cressman, E.R., 1965,
excavate. Z:l;?‘;zc;e requires rb?,cfl?se::‘c:elanlcilgla_lin 4 0 4 8 Kilometers crevices. Contaminated water and septic effluent can travel quickly through kgsweb.uky. edu/download /kgsplannin g.htﬁ—PI annin g information from the Geologic map of the Keene quadrangle, central Kentucky: U.S. Geological Survey Geologic Quadrangle

stone.

underground openings and pollute surface and groundwater. Photo by Dan

Kentucky Geological Survey Map GQ-440, scale 1:24,000.

Carey, Kentucky Geological Survey. U.S. Fish and Wildlife Service, 2003, National Wetlands Inventory, www.nwi.fws.gov [accessed 6/26/06].




