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and gravel easy to excavate. Seasonal high water Seasonal high water Seasonal high water Seasonal high water Seasonal high water (Froedge, 1986). (Froedge, 1986). Seasonal high water paction characteristics. general, except for =\ National Center for Injury Prevention and Control Reports
(alluvium) Seasonal high water table. Subject to table. Subject to table. Subject to table. Subject to table. Subject to table. Subject to Piping hazard. Refer seasonal high water 0 - f
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2. Siltstone, Siltstone, fair to good Severe limitations. Severe limitations. Rock | Moderate to severe Slight to moderate limita- | Slight to moderate limita- | Moderate to slight Moderate to slight Moderate to slight Moderate to slight Slight limitations. Pond C t ti
foundation material; Low permeability. excavation. Shales: se- | limitations. Rock ex- tions. Rock excavation tions. Rock excavation. limitations, depending limitations, depending limitations. Reservoir limitations. Reservoir . on onstruction
ﬁ:‘na;:i::: difficult to excavate. vere limitations. Low cavation possible. likely. Local drainage Local drainage problems. | on activity and topog- on activity and topog- may leak where may leak where FOUNDATION AND EXCAVATION Black SI'!aIe—Unlt 5 o :

Shale, fair to poor; easy
to moderately difficult to
excavate.

strength, slumping, and
seepage problems.

Local drainage prob-
lems on shale.

problems on shale.

raphy.

raphy.

rocks are fractured.

rocks are fractured.

3. Limestone,
shale*

Good to excellent
foundation material;
difficult to excavate.

Moderate to severe
limitations. Imperme-
able rock. Locally fast
drainage through frac-
tures and sinks. Dan-
ger of groundwater
contamination.

Severe to moderate
limitations. Rock
excavation may be
required.

Moderate to severe
limitations. Rock ex-
cavation possible.
Local drainage prob-
lems, especially on
shale. Sinks possible.
Avoid steep slopes.

Slight to moderate limi-
tations, depending on
topography. Rock ex-
cavation likely. Local
drainage problems,
especially on shale.
Sinks possible.

Slight to moderate limita-

tions, depending on to-

pography. Rock excava-

tion. Sinks common.

Local drainage problems.
Groundwater contamina-

tion possible.

Slight to moderate
limitations. Rock
excavation may
be required.

Slight to moderate limita-
tions, depending on
activity and topography.
Slight limitations

for forest or nature
preserve.

Moderate to slight
limitations. Reservoir
may leak where
rocks are fractured.
Sinks possible.

Moderate to severe
limitations. Reservoir
may leak where
rocks are fractured.
Sinks possible.

Moderate to severe
limitations. Rock ex-
cavation likely.

4. Limestone/
dolomite

Good to excellent
foundation material;
difficult to excavate.

Moderate to severe
limitations. Imperme-
able rock. Locally fast
drainage through frac-
tures and sinks. Dan-
ger of groundwater
contamination.

Severe to moderate
limitations. Rock
excavation; locally,
upper few feet may
be rippable. Sinks
possible. Drainage
required.

Slight to moderate
limitations. Rock
excavation; locally,
upper few feet
may be rippable.
Sinks possible.
Drainage required.

Slight to moderate limi-
tations, depending on
topography. Rock ex-
cavation likely. Local
drainage problems.
Sinks possible.

Slight to moderate
limitations, depend-
ing on topography.
Rock excavation; lo-
cally, upper few feet
may be rippable.
Sinks possible. Local
drainage problems.

Slight to moderate
limitations. Rock
excavation may
be required.

Slight to moderate limita-
tions, depending on
activity and topography.
Slight limitations

for forest or nature
preserve.

Severe limitations.
Leaky reservoir rock.
Locally, conditions
may be favorable.
Sinks possible.

Severe limitations.
Leaky rock.

Severe limitations.
Rock excavation.

5. Black shale*

Poor foundation
material; easy to
moderately difficult
to excavate. Low
strength and stability.
May contain plastic
clays.

Severe limitations.
Thin soils and low
permeability.

Severe limitations.
Low strength, slump-
ing, and seepage
problems.

Severe limitations.
Low strength, slump-
ing, and seepage
problems.

Severe limitations.
Low strength, slump-
ing, and seepage
problems.

Severe limitations.
Low strength, slump-
ing, and seepage
problems.

Moderate to severe
limitations, depend-
ing on activity.

Slight to severe limi-
tations, depending
on activity. Slight lim-
itations for forest or
nature preserve.

Slight limitations
for small ponds.

Severe limitations.
Poor strength and
stability.

Moderate limitations.
Poor strength. Wet-
ness.

6. Shale* and
limestone/
dolomite

Fair to good foun-
dation material;
difficult excavation.
Slumps when wet.
Avoid steep slopes.

Slight to severe limita-
tions, depending on
amount of soil cover
and depth to imper-
meable rock.

Severe to moderate
limitations. Rock
excavation may be
required. Slumps
when wet. Avoid
steep slopes.
Possible shrinking
and swelling shales.

Severe to moderate
limitations. Rock
excavation may be
required. Slumps
when wet. Avoid
steep slopes.

Severe to moderate
limitations. Rock
excavation may be
required. Slumps
when wet. Avoid
steep slopes.

Moderate to severe
limitations, depending
on topography. Rock
excavation. Local
drainage problems.
Susceptible to
landslides.

Slight to severe
limitations, depending
on activity and topog-
raphy. Possible
steep wooded slopes.

Slight to moderate
limitations, depending
on activity and topog-
raphy. Possible steep
wooded slopes.
Slight limitations for
forest or nature pre-
serve.

Moderate to slight
limitations. Reservoir
may leak where
rocks are fractured.

Slight to moderate
limitations. Reservoir
may leak where
rocks are fractured.

Moderate to severe
limitations. Rock ex-
cavation likely.

7. Shale*

Poor foundation
material; easy to
moderately difficult
to excavate. Low
strength and stability.
May contain plastic
clays.

Severe limitations.
Low permeability.

Severe limitations.
Low strength, slump-
ing, and seepage
problems.

Moderate to severe
limitations, depend-
ing on slopes.
Strength, slumping,
and seepage
problems.

Moderate to severe
limitations, depend-
ing on slopes.
Strength, slumping,
and seepage
problems.

Moderate to severe
limitations, depend-
ing on slopes.
Strength, slumping,
and seepage
problems.

Slight to severe limi-
tations, depending
on activity.

Slight to moderate limi-
tations, depending

on activity. Slight lim-
itations for forest or
nature preserve.

Slight limitations.
Reservoir may
leak where rocks
are fractured. Most
ponds on shale are
successful.

Severe limitations.
Poor strength and
stability.

Moderate limitations.
Poor strength. Wet-
ness.

8. Shale,
siltstone,
sandstone

Good to excellent
foundation material;
difficult to excavate.

Severe limitations.
Thin soils.

Severe limitations.
Rock excavation.
Steep slopes.

Severe limitations.
Rock excavation.
Steep slopes.

Severe limitations.
Rock excavation.
Steep slopes.

Severe limitations.
Rock excavation.
Steep slopes.

Moderate to severe
limitations, depend-
ing on activity and
slope.

Slight to severe limi-
tations, depending
on activity. Slight lim-
itations for forest or
nature preserve.

Not applicable.

Not applicable.

Severe limitations.
Rock excavation.

*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.

The terms "earth" and "rock" excavation are used in the engineering sense; earth can be excavated by hand
tools, whereas rock requires heavy equipment or blasting to remove.

LIMITATIONS

Slight—A slight limitation is one that commonly requires some corrective measure but can be overcome
without a great deal of difficulty or expense.

Moderate—A moderate limitation is one that can normally be overcome but the difficulty and expense are
great enough that completing the project is commonly a question of feasibility.

Severe—A severe limitation is one that is difficult to overcome and commonly is not feasible because of the
expense involved.

LAND USES

Septic tank disposal system—A septic tank disposal system consists of a septic tank and a filter field. The
filter field is a subsurface tile system laid in such a way that effluent from the septic tank is distributed with
reasonable uniformity into the soil.

Residences—Ratings are made for residences with basements because the degree of limitation is
dependent upon ease and required depth of excavation. For example, excavation in limestone has greater
limitation than excavation in shale for a house with a basement.

Highways and streets—Refers to paved roads in which cuts and fills are made in hilly topography, and
considerable work is done preparing subgrades and bases before the surface is applied.

Access roads—These are low-cost roads, driveways, etc., usually surfaced with crushed stone or a thin
layer of blacktop. A minimum of cuts and fills are made, little work is done preparing a subgrade, and
generally only a thin base is used. The degree of limitation is based on year-around use and would be less
severe if not used during the winter and early spring. Some types of recreation areas would not be used
during these seasons.

Light industry and malls—Ratings are based on developments having structures or equivalent load limit
requirements of three stories or less, and large paved areas for parking lots. Structures with greater load
limit requirements would normally need footings in solid rock, and the rock would need to be core drilled to
determine the presence of caverns, cracks, etc.

Intensive recreation—Athletic fields, stadiums, etc.
Extensive recreation—Camp sites, picnic areas, parks, etc.

Reservoir areas—The floor of the area where the water is impounded. Ratings are based on the
permeability of the rock.

Reservoir embankments—The rocks are rated on limitations for embankment material.

Underground utilities—Included in this group are sanitary sewers, storm sewers, water mains, and other
pipes that require fairly deep trenches.
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black shale (New Albany) of unit 5 is seen in this roadcut along

Ky. 213. Photo by Dan Carey, Kentucky Geological Survey.
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Anti-Leakage Strategy
. Deny water access to permeable materials and/or alter
| materials to an impermeable condition

Top of Dam:
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Te -éé e Greenbrier Creek Reservoir prbvidés Water to the city of Mouh;[ Sterling and- is one of sever

ne . . Structured Clay Soil
fishing lakes in the county. Photo by Dan Carey, Kentucky Geological Survey.

Groundwater

Some wells located in the major creek valleys will produce enough water for a domestic
supply, except during dry weather. In upland areas (80 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 (2004).

Perm - Imperm Boundary
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
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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.

Montgomery

Dams should be constructed of compacted clayey soils at slopes flatter
than three units horizontal to one unit vertical. Ponds with dam heights
exceed-ing 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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