Siltstone, Sandstone, ShIUnit Ie, Sparse Coal-Unit 6

“’_'.,

Kentucky Geological Survey Residential Drainage MAP AND CHART 159

James C. Cobb, State Geologist and Director
UNIVERSITY OF KENTUCKY, LEXINGTON

Generalized Geologic Map
for
Land-Use Planning:
Menifee County, Kentucky

Daniel I. Carey
Kentucky Geological Survey

Peter Eclov
University of Kentucky

Acknowledgments

Series Xll, 2007

Slope Failure

Mass movements or landslides of surficial materials are costly geologic hazards
in eastern Kentucky. The failure of the slope may be rapid, but more commonly is
a slow, almost imperceptible movement, called creep, of a few inches per year.
Whether rapid or slow, the end results and damage are similar and costly: broken
plumbing, cracked walls and foundations, cracked streets and sidewalks, and
commonly total loss of the structures.

Virtually all units containing shale on slopes are subject to landslides.

Shales will break down and weather rapidly when exposed to air and water.
Many shaly units tend to swell considerably when exposed to water. For this
reason, plumbing trenches under walls and foundations should be prevented
from accumulating water.

Gravity is the main driving force, but water nearly always plays a critical role by
adding weight and lubricating the shale. Cutting into or overloading a slope with
structures and fill can also be major contributing factors.

Precautions include taking care of all surface-water runoff by making certain that
all runoff from roofs, gutters, patios, sidewalks, and driveways is carried well
away from and not toward the house; diverting drainage from areas sloping

Menifee County Courthouse at Frenchburg

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, ex-
panding 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 main-
tenance that keeps drainage away from the house to expensive reconstruction

Geology adapted from Curl and Petersen (2005), Morris (2005), Murphy
and others (2005a, b), Nelson (2005a, b), Nelson and Lambert (20053,
b), Nelson and Petersen (2005), and Palmgreen and Petersen (2005).
Mapped sinkhole data from Paylor and others (2004). Thanks to Kim and
Kent Anness, Kentucky Division of Geographic Information, for base -map
data.
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Carveable limestone (unit 2) from the Renfro Formation was excavated from these caves.
A rare two weeks of subfreezing weather created the environment for the formation of sta-

lagmite icicles (below). Photos by Dan Carey, Kentucky Geological Survey.

Rockfalls are common in the siltstone and shale of the Cowbell Member of
the Mississippian Borden Formation (unit 5) along Ky. 1274. Shale breaks
down when wet, destabilizing the siltstone. Photo by Dan Carey, Kentucky
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gg;t‘;fn?if:t?::"ater shale. Sinks possible. ‘;?rf’lfsda(')'zs‘i’gl :ha'e' tci;orr‘:”’:)ds"g’ft‘)tl‘zr contamina- preserve. LAND USES Murphy, M.L., Lambert, J.R., and Sparks, T.N., 2005b, Spatial database of the Hazel Green quadrangle, Kentucky: Kentucky Geological
' i ' i ' Septic tank disposal system—A septic tank disposal system consists of a septic tank and a Survey, ser. 12, Digitally Vectorized Geologic Quadrangle Data DVGQ-266. Adapted from Cashion, W.B., 1963, Geology of the Hazel : R ,‘l'
3. Shale* and Poor foundation Severe limitations. Severe limitations. Severe limitations. Severe limitations. Severe limitations. Moderate to severe Slight to severe limi- Slight limitations Severe limitations. Moderate limitations. filter field. The filter field is a subsurface tile system laid in such a way that effluent from the Green quadrangle, Kentu.cky: U.S. Geological Survey Geologic Quadrangle Map GQ-266, scale 1:24,000. . : . . A i
siltstone material; easy to Low permeability. Low strength, slump- Low strength, slump- Low strength, slump- Low strength, slump- limitations, depend- tations, depending for small ponds. Poor strength and Poor strength. Wet- septic tank is distributed with reasonable uniformity into the soil. Nelson, H.L., Jr., 2005a, Spatial database of the Frenchburg quadrangle, east-central Kentucky: Kentucky Geological Survey, ser. 12, Some shales and the soils derived from them swell when exposed
moderately difficult ing, and seepage ing, and seepage ing, and seepage ing, and seepage ing on activity. on activity. Slight lim- stability. ness. Residences—Ratings are made for residences with basements because the degree of Digitally Vectorized Geologic Quadrangle Data DVGQ-1390. Adapted from Hoge, H.P., 1977, Geologic map of the Frenchburg to water or air. These swelling shales and soils can have severe
i‘iéﬁ;?ﬁaatﬁa I;?;/L ity problems. problems. problems. problems. Etttarr;s pfl?ésf::\?:t or limitation is dependent upon ease and required depth of excavation. For example, excavation in quadrangle, east-central Kentucky: U.S. Geological Survey Geologic Quadrangle Map GQ-1390, scale 1:24,000. impacts on building foundations and other structures (e.g., bridges,
May contain plastic limestone has greater limitation than excavation in shale for a house with a basement. o Nelson, H.L., Jr., 2005b, Spatial database of the Slade quadrangle, east-central Kentucky: Kentucky Geological Survey, ser. 12, Digitally dams, roads). Photo by John Kiefer, Kentucky Geological Survey.
C'a_ys' . — ' _ _ . . Highways and streets—Refers to paved roads in which cuts and fills are made in hilly VeCttorllzlfd tGeEIO_gLIJC SQuc?dr?ngle III)Sata DVgQ-I1 133.QAd.a(ljpted Tro'\r? Wgrc,l (3%}/;/33 1974|1, ?_ezaloog(;g map of the Slade quadrangle, east- Comvriaht 2007 by the University of Kentusk. Kenfucky Geslogical S
4. Shale*, silt- Fair to good foundation | Severe limitations. Thin | 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 topography, and considerable work is done preparing subgrades and bases before the surface Geol f Kentuck central kentucky: U.o. Geological survey Geologic Wuadrangle Map - » Scale 1:24,000. opyrig y the Universily o Kentucky, Kentucky (eological survey
stone, sand- matetrlall;adlfﬂgbullt To ex- sonli; and m;iezjme_ztahble I|m|tat|otps. Rockb I|m|tat|otps. Rockb I|m|tat|otps. Rockb I|m|ttat|ons, dr(]apelgdlrllg I|m|tatt|_orls, dedp:andlng Ilmltattl_oqs, dedptendlng I|m|talt|or|1(s. Eeservow I|m|talt|or|1(s. Eeservow Ilmltatpons. Rq(t:)ll( ex- is applied. €eology o Aentucky Nelson, H.L., Jr., and Lambert, J.R., 2005a, Spatial database of the Pomeroyton quadrangle, east-central Kentucky: Kentucky Geological For information on obtaining copies of this map and other Kentucky
cavate. Fossible low rOCK associated wi excavation may be excavation may be excavation may be on topograpny. ROCI on activity and topog- on activity and topog- may leak where may leak where cavation possible. . . -90° -89° -88° -87° -86° -85° -84° -83° -82° PN i H _ H H . . . . .
ztooar:e’ sparse strength associated with | shales. required. Slumps when | required. Slumps required. Slumps excavation. Local raphy. Possible raphy. Possible steep rocks are fractured. rocks are fractured. Access roads—These are low-cost roads, driveways, etc., usually surfaced with crushed stone ' L ' : . . : ' ' Survey,. ser: 12,fD|g|taIIy vectorized Geologic Quadrangle Data DVG-Q A Adapted from Wefr, G.W., and Richards, P 1972, Geological Survey maps and publications call our Public Information
shales, coals, and wet. Avoid steep slopes. | when wet. Avoid when wet. Avoid drainage problems. steep wooded slopes. wooded slopes. or a thin layer of blacktop. A minimum of cuts and fills are made, little work is done preparing a ALLUVIUM: silt, clay, sand, gravel 0 20 40 80 Miles _ Geologic map of the Pomeroyton quadrangle, east-central Kentucky: U.S. Geological Survey Geologic Quadrangle Map GQ-1184, scale Center at 859.257.3896 or 877.778.7827 (toll free)
underclays. Drainage problems. steep slopes. steep slopes. Susceptible to Slight limitations for subgrade, and generally only a thin base is used. The degree of limitation is based on year- 39°= TERTIARY/CRETACEOUS: sand,clay |1 1 1 | ovington 300 1:24,000.
landslides. forest or nature pre- around use and would be less severe if not used during the winter and early spring. Some types PENNSYLVANIAN: Sha'e_’ sandstone, coal Nelson, H.L., Jr., and Lambert, J.R., 2005b, Spatial database of the Scranton quadrangle, Menifee County, Kentucky: Kentucky Geological View the KGS World Wide Web site at: www.uky.edu/kgs
Serve. Of recreation areas Would not be used during these seasons. - MISSISSIPPIAN: Sha.le' limestone, sandstone Ashland Survey, ser. 12, D|g|ta”y VeCtOI’Ized GeO|Og|C Quadrangle Data DVGQ'1488 Adapted from Haney, DC, and HeSter, NC, 1978,
5. Siltstone, Good to excellent . Severe limitations. Thin Severe limitations. Severe limitations. Severe limitations. Moderate to severe Moderate to severe Slight to severe limi- Slight to moderate Slight to moderate Severe limitations. Light industry and malls—Ratings are based on developments having structures or equivalent B :ﬁ_ﬁ?&?d;::::z:::ne SCZ?(LO'IQ'Ig;nOa(?OOf the Scranton quadrangle, Menifee County, Kentucky: U.S. Geological Survey Geologic Quadrangle Map GQ-1488, For Planning Use Only
sandstone, Lc?urldatlon material, soils and |mpermgable Rock excavation. Rock excavation. Rock excavation. Ilm[tatlons. Rock exca- I|m|tat|ops. Rock tations, ldeper.ldlng. limitations. Reservoir limitations. Reservoir Rock excavation. load limit requirements of three stories or less, and large paved areas for parking lots. sgrc] ORDOVICIAN: limestone, shale e Ral . . . . This map is not intended to be used for selecting individual sites. Its
and shale ifficult to excavate. r%dT associated with Steep slopes. Steep slopes. Steep slopes. vation. Steep slopes. elxcavatlon. Steep g:nt.actlv;ty.fSIlghtt lim- mayfleak where rocks may leak where rocks Structures with greater load limit requirements would normally need footings in solid rock, and Caulte Nelson, H.L., Jr., and Petersen, C., 2005, Spatial database of the Salt Lick quadrangle, east-central Kentucky: Kentucky Geological Survey, purpose is to inform land-use planners, government officials, and the
e Sopes thfrlspfésgﬁf: x are fractured. are fractured. the rock would need to be core drilled to determine the presence of caverns, cracks, etc. ser. 12, Digitally Vectorized Geologic Quadrangle Data DVGQ-1499. Adapted from Philley, J.C., 1978, Geologic map of the Salt Lick public in a general way about geologic bedrock conditions that affect the
Intensive recreation—Athletic fields. stadiums. etc quadrangle, east-central Kentucky: U.S. Geological Survey Geologic Quadrangle Map GQ-1499, scale 1:24,000. selection of sites for various purposes. The properties of thick soils may
B ' . Paducan// & Paylor, R.L., Florea, L., Caudill, M., and Currens, J.C., 2004, A GIS coverage of karst sinkholes in Kentucky: Kentucky Geological Surve i ' i
6. Sandstone, silt- | Excellent foundation Severe limitations. Thin Severe to moderate Severe to moderate Severe to moderate Severe to moderate Moderate to severe Slight to severe limi- Slight to moderate Slight to moderate Severe limitations. Extensive recreation—Camp sites, picnic areas, parks, etc. 37°e] // A ' Somerset - y sér 12 ’Digital iDUBIication ’5 1’ CD-ROM ’ ’ ’ 9 y y 9 Y sup;erstedgtthgsel Of;:e undirlyl.r;g t.)edrogk atntd Sh?jUId tbe gc,:rr:SIdered on
stone, shale*, |material; difficult to soils and impermeable limitations. Rock limitations. Rock limitations. Rock limitations. Rock limitations, depend- tations, depending limitations. Reservoir limitations. Reservoir Rock excavation. Reservoir areas—The floor of the area where the water is impounded. Ratings are based on ; R & ¢ gorbin o . ,KA ot C 005 & 't' | datab o . | t ol Kenfuok: Kentudky Goological S ihsa:rz-c ?eﬁls, :csac?;sﬁoth?gg ::) ﬁs Ial’l1$d Tr:zounadnem?i rl:g rg(r:i algor fuerther
excavate. rock associated with excavation. Steep excavation. Steep excavation. Steep excavation. Steep ing on activity and on activity. Slight lim- may leak where rocks may leak where rocks o ’ /w\ x e almgreen, K.A., an etersen, C., , Opatial aatabase of the bangor quadrangle, east-central kentucky: Kentucky (eological survey, .
and sparse coal shales. slopes. slopes. slopes. slopes. slope. itations for forest or are fractured. are fractured. the permeability of the rock. o ,”%\Q. 3 ~ Middlesboro ser. 12, Digitally Vectorized Geologic Quadrangle Data DVGQ-947. Adapted from Hylbert, D.K., and Philley, J.C., 1971, Geologic map assistance, contact the Kentucky Geological Survey, 859.257.5500. For
nature preserve. Reservoir embankments—The rocks are rated on limitations for embankment material. of the Bangor quadrangle, east-central Kentucky: U.S. Geological Survey Geologic Quadrangle Map GQ-947, scale 1:24,000. more information, visit the KGS Community Development Planning Web

*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.

Underground utilities—Included in this group are sanitary sewers, storm sewers, water mains,
and other pipes that require fairly deep trenches.

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

U.S. Department of Agriculture, Natural Resources Conservation Service, no date, Landslide prevention in eastern Kentucky.
U.S. Fish and Wildlife Service, 2003, National Wetlands Inventory: www.nwi.fws.gov [accessed 2/19/07].

Site at kgsweb.uky.edu/download/kgsplanning.htm.




