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Consult **Contents®* for parts of the publication that will meet your specific needs,
This survey contains useful information for farmers or ranchers, foresters or
7_ agronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for conservationists, recreationists, teachers, or
students; 1o specialists in wildlife management, waste disposal, or pollution cantrol.
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This is a publication of the National Cooperative Soil Survey, a joint effort
of the United States Department of Agriculture and agencies of the States,
usually the Agricultural Experiment Stations. In some surveys, other Federal
and local agencies also contribute. The Soil Conservation Service has leader-
ship for the Federal part of the National Cooperative Soil Survey. In line with
Department of Agriculture policies, benefits of this program are available to
all, regardless of race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was completed in the period 1967-1974.
Soil names and descriptions were approved in 1974. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area in 1974.
This survey was made cooperatively by the Soil Conservation Service and the
Kentucky Agricultural Experiment Station. It is part of the technical
assistance furnished ‘to the conservation districts of Hardin and Larue Coun-
ties.

Soil maps in this survey may be copied without permission, but any enlarge-
ment of these maps can cause misunderstanding of the detail of mapping and
result in erroneous interpretations. Enlarged maps do not show small areas of
contrasting soils that could have been shown at a larger mapping scale.

Cover: An area of Huntington silt loam in pasture. This soil is best
suited to grasses and legumes that can withstand flooding for brief
periods.
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Foreword

This soil survey contains much information useful in land-planning pro-
grams in Hardin and Larue Counties. Of prime importance are the predictions
of soil behavior for selected land uses. Also highlighted are limitations or
hazards to land uses that are inherent in the soil, improvements needed to
overcome these limitations, and the impact that selected land uses will have on
the environment.

This soil survey has been prepared for many different users. Farmers,
ranchers, foresters, and agronomists can use it to determine the potential of
the soil and the management practices required for food and fiber production.
Planners, community officials, engineers, developers, builders, and homebuyers
can use it to plan land use, select sites for construction, develop soil resources,
or identify any special practices that may be needed to insure proper per-
formance. Conservationists, teachers, students, and specialists in recreation,
wildlife management, waste disposal, and pollution control can use the soil sur-
vey to help them understand, protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to septic tank absorption
fields. A high water table makes a soil poorly suited to basements or un-
derground installations.

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map; the lo-
cation of each kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the
Cooperative Extension Service.

This soil survey can be useful in the conservation, development, and
productive use of soil, water, and other resources.

%@&W%

Glen E. Murray
State Conservationist
Soil Conservation Service

vii



Location of Hardin and Larue Counties in Kentucky.




SOIL SURVEY OF HARDIN AND LARUE COUNTIES, KENTUCKY

By Fred S. Arms, Michael J. Mitchell, Frank C. Watts, and Byron L. Witson,
Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service, in
cooperation with the Kentucky Agricultural Experiment Station

General nature of the area

HARDIN AND LARUE COUNTIES are in the north-
central part of Kentucky. The area occupies 560,640 acres
or 876 square miles. Hardin County contains 394,265 acres
and Larue County 166,375 acres. In 1970 the population of
Hardin County was 78,421 and that of Larue County was
10,672, according to the Bureau of Census. Elizabethtown
is the county seat of Hardin County, and Hodgenville is
the county seat of Larue County.

The western part of the survey area is dissected by
streams in many places and is dominantly hilly, although
broad nearly level to rolling ridgetops are common. The
rest of the survey area is mainly rolling to nearly level
limestone wuplands that have steep slopes along
drainageways. Sinks and depressions are common in most
places. Nearly level flood plains and stream terraces are
along the northern and eastern boundaries of the area.
The elevation ranges from about 382 feet above sea level,
which is the normal pool elevation of the Ohio River, to
about 1,060 feet in the southeastern part of Larue Coun-
ty.

The climate is temperate and humid. The growing
season is favorable for the production of corn, tobacco,
and small grains, which are the chief crops. Grasses and
legumes are grown for hay and pasture on farms where
cattle are raised.

The number and size of industrial developments in the
area have increased rapidly in recent years. Numerous
small industries are of major importance to the economy.

Historical landmarks attract tourists to the area, and
Fort Knox Military Reservation is located in the northern
part.

Forest products and limestone are the primary natural
resources.

Climate

In Hardin and Larue Counties, summers are hot in the
valleys and slightly cooler in the hills; winters are
moderately cold. Rain is fairly heavy throughout the year

and heaviest in winter. Snow falls nearly every winter,
but the snow cover usually lasts only a few days.

Table 1 gives data on temperature and precipitation for
the survey area, as recorded at Leitchfield, Kentucky, for
the period 1951 to 1974. Table 2 shows probable dates of
the first freezing temperature in fall and the last in
spring. Table 3 provides data on length of the growing
season.

In winter, the average temperature is 37 degrees F and
the average daily minimum is 27 degrees. The lowest
temperature on record, -19 degrees, occurred at
Leitchfield on January 24, 1963. In summer, the average
temperature is 76 degrees and the average daily max-
imum is 87 degrees. The highest temperature, 105
degrees, was recorded on July 27, 1952.

Growing degree days, shown in table 1, are equivalent
to “heat units.” Beginning in spring, growing degree days
accumulate by the amount that the average daily tem-
perature exceeds a base temperature of 50 degrees F.
The normal monthly accumulation is used to schedule sin-
gle or successive plantings of a crop between the last
freezing temperature in spring and the first in fall.

Of the total annual precipitation, 24 inches, or 51 per-
cent, generally falls during the period April through Sep-
tember, which includes the growing season for most
crops. In 2 years in 10, the April-September rainfall is
less than 19 inches. The heaviest 1-day rainfall during the
period of record was 5.86 inches at Leitchfield on July 22,
1978. Thunderstorms number about 45 each year, 22 of
which occur in summer.

The average seasonal snowfall is 13 inches. The
greatest depth of the snow cover at any one time during
the period of record was 16 inches. On the average, 5
days have at least 1 inch of snow on the ground, but the
number of days varies greatly from year to year.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night in all seasons, and
the average at dawn is about 80 percent. Possible
sunshine is 67 percent in summer and 43 percent in
winter. The prevailing wind is from the south. Average
windspeed is highest, 10 miles per hour, in March.



2 SOIL SURVEY

Farming

In 1970 64.4 percent of the soils in Hardin County and
82.8 percent in Larue County were in farms. These
figures represent a decrease of about 7 percent since
1950. The number of farms in Hardin and Larue Counties
in 1970 has decreased since 1945. In the same period the
average size of farms in each county increased slightly. In
1969, there were 2,150 farms in Hardin County, and the
average size was 1181 acres. Larue County had 1,220
farms, and the average size was 112.9 acres, according to
the Bureau of Census.

The percentage of owner operators, part owner opera-
tors, and tenant operators was about the same in Hardin
County as in Larue County in 1970. About 81 percent of
the farms were operated by full owner, 11 percent by
part owners, and 8 percent by tenants, according to the
Bureau of Census.

The growing of row crops, hay, and pasture and the
raising of livestock are the main farm enterprises. Corn is
the principal grain crop. Wheat, oats, barley, and rye are
grown for grain and as green manure and cover crops.
Oats are also grown for hay. Sorghum and soybeans are
grown for some grain and hay on a few farms. Burley
tobacco, the main cash crop, is grown on small acreages
on most farms. Potatoes, vegetables, sweet corn, berries,
grapes, melons, apples, peaches, cherries, pears, and
plums account for only a small percentage of the total
farm production. Some of these crops are grown on most
farms for home use. Honey and molasses are produced
for sale on a few farms.

Alfalfa, red clover, Korean lespedeza, orchardgrass, and
timothy are the important hay crops. The most common
pasture plants are orchardgrass, Kentucky 31 fescue,
Kentucky bluegrass, and white clover.

The. total acreage of cropland reported in the 1970 cen-
sus was 167,707 acres in Hardin County and 92,576 acres
in Larue County. There was a large decrease in the acre-
age of land used for corn from 1950 to 1970. In the same
period, however, the total production in bushels increased,
and there was a large increase in yield per acre. Among
the reasons for this increase are the use of better land
management practices, an increase in the amount of lime
and commercial fertilizers applied, the use of improved
corn varieties, and the increased use of chemicals for
more effective weed control. Improved production prac-
tices have increased in yields of most of the crops com-
monly grown in the area.

Livestock enterprises account for a high percentage of
the farm income in the area. Beef and dairy cattle and
hogs are the main livestock, and their numbers increased
greatly from 1950 to 1970. The number of cattle and
calves reported in the 1970 census was more than double
that reported in 1950. The number of sheep declined dur-
ing the same period, and sheep production is no longer a
major livestock enterprise in the area. Commercial
production of poultry and eggs is an important enterprise
on a few farms, but the number of poultry on farms has

declined in recent years. Horses and mules are used very
little as work animals. Raising horses is not an enterprise
except on a few farms, but horses and ponies are kept on
many farms for riding.

The acreage of farm woodland has not changed ap-
preciably since 1950. In 1970, there were 47,538 acres of
farm woodland in Hardin County and 25,163 acres in
Larue County. These figures represent almost half the
total acreage of woodland in each of the two counties. In
1970, there were 100,000 acres of woodland in Hardin
County and 55,700 acres in Larue County (3). Despite
tree planting operations and natural reforestation, the
total acreage in woodland has changed little since 1950
because of land clearing operations. The net result has
been an increase in the acreage of suitable cropland and
the conversion to woodland of some soils having low
potential for crop production.

Topography, drainage, and geology

Hardin and Larue Counties lie chiefly in the Western
Pennyroyal physiographic region of Kentucky, which is
part of the Mississippian Plateau (7). The topography is
mostly a dissected plateau, but it varies greatly. Near the
eastern boundary of the survey area and in the western
part of Hardin County, the streams are deeply en-
trenched. The topography in these areas is characterized
by high ridges and- narrow valleys that have steep valley
walls. Flood plains of the Ohio, Salt, and Rolling Fork
Rivers extend along the northern and eastern boundaries
of Hardin County. The Rolling Fork River flood plain also
lies along the northeastern boundary of Larue County.

In the remainder of the two-county area the streams
are entrenched to a moderate depth and have narrow
flood plains. The topography is dominantly undulating to
rolling uplands. A large area of intermittent karst topog-
raphy extends south from Radcliff in northern Hardin
County through Franklin Cross Roads, White Mills, and
Sonora to the Hart County line. This area of Karst topog-
raphy also includes the west central and southwestern
parts of Larue County. The landscape in these karst
areas is dotted with sinklike depressions. Depressions also
occur in some other places where the underlying rock is
limestone.

The lowest elevation in the survey area is 382 feet
above sea level. This is the normal pool elevation of the
Ohio River at West Point in Hardin County. The highest
elevation, 1,060 feet, is near the Taylor County line in
southeastern Larue County. Generally, the elevation on
the uplands ranges from about 600 to 900 feet. .

Surface drainage is predominant in approximately 65
percent of Hardin and Larue Counties. Subterranean
drainage is predominant in areas of karst topography.
The eastern part of Larue County and the northern and
eastern parts of Hardin County are drained mostly by
Salt River and its tributaries. A small area south of West
Point in northern Hardin County is drained by the Ohio
River. The Vine Grove community is drained by Otter
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Creek. Rolling Fork River, which is a major tributary of
Salt River, and its tributaries—Cedar Creek, Clear
Creek, Youngers Creek, Knob Creek, and Salt Lick
Creek—drain most of the eastern parts of Hardin and
Larue Counties. Mill Creek, which drains part of Hardin
County, empties into Salt River. Larue County and the
southern half of Hardin County are drained mostly by the
Nolin River and its tributaries, including Valley Creek,
East Rhudes Creek, South Fork, North Fork, McDougall
Creek, Castleman Creek, Wilkins Creek, Grady Creek,
and South Fork Creek. The western part of Hardin Coun-
ty is drained principally by Rough River and its tributa-
ries, which are Meeting Creek and Linders Creek. A
small area in southern Larue County is drained by Bacon
Creek, Pottinger Creek, and Lynn Camp Creek, which
are part of the Green River watershed.

The stream channels of the Rolling Fork and Nolin
Rivers are mostly narrow and meandering. These streams
overflow frequently in winter and spring, when rainfall is
heavy. Water spreads over the flood plain, scouring the
surface and depositing silt, sand, gravel, and debris. Occa-
sionally, high floods cause serious damage to property in
the Hodgenville and Elizabethtown communities. Water-
retention structures and the improved vegetative cover in
the Valley Creek watershed can minimize stream over-
flow and flood damage in the Elizabethtown community.

Karst areas are drained by natural outlets or by con-
nected underground tunnels. The water flows to surface
streams at lower elevations. The natural outlets, com-
monly called sinkholes and depressions, range from about
10 feet to several hundred feet in diameter. When the
natural outlets become clogged with crop residue,- debris,
and sediment that has been deposited by runoff, water
stands for considerable periods before it filters down into
underground streams. These depressions, consequently,
are unsuitable for cultivated crops. If the outlet is sealed
tightly, however, a depression that is filled with water can
be used as a permanent stockwater pond.

Some small streams that drain up to several hundred
acres of land flow into depressions. One example is Lost
Branch which is west of Summit in Hardin County. This
‘stream has cut through the sandstone and shale and into
the underlying limestone. Another example is Sandy
Creek, which drains through a depression near Flint Hill
in southwestern Hardin County.

Hardin and Larue Counties are underlain by plane
bedded sedimentary rocks of the Mississippian and
Devonian Periods, but the rocks are predominantly of
Mississippian age, according to the U.S. Geological Sur-
vey. New Albany Shale of the Devonian age is exposed
on foothills above the Rolling Fork River Valley in east-
ern Larue County.

Resting upon the New Albany Shale is the Borden
Formation of Mississippian age. This formation is from
230 to 370 feet thick, and it is exposed on the steep hill-
sides in the northern and eastern parts of the area. The
Borden Formation has two members. The upper part is
the Muldraugh member, which is 70 to 295 feet thick and

consists of siltstone, dolomite, and limestone. The lower
part is the shale member, which consists of gray, acid clay
shale.

Harrodsburg Limestone, which is 20 to 45 feet thick,
lies immediately above the Borden Formation and is, in
turn, overlain by Salem Limestone, which is about 30 to
180 feet thick. Salem Limestone is exposed on the highest
ridges in the eastern half of the area and has some thin
strata of calcareous shale and dolomite.

The St. Louis and St. Genevieve Limestones underlie
most of the remainder of the area. The St. Louis rests
upon the Salem, and the St. Genevieve is immediately
above the St. Louis. These strata combined are commonly
more than 200 feet. Much of the residual parent materials
of the soils in the central and southern part of the area
resulted from the weathering of these limestones.
Generally more of the St. Louis Limestone underlies the
soils on the uplands in the eastern part of the survey
area. As distance westward increases, this limestone is
less common, and it becomes the dominant underlying
limestone near the edge of the Western Coalfield physio-
graphic region.

Karst topography in Hardin and Larue Counties is
mainly associated with the St. Louis and St. Genevieve
Limestones. Scattered throughout most of the uplands
that are underlain by these limestones are localized
deposits of sand, sandstone, silt, shale, and limestone.
These materials derived from rocks overlying the St.
Genevieve. The deposits slumped into sinkholes in the St.
Louis and St. Genevieve Limestones during an early cycle
of karst erosion. In some places these deposits are as
much as 210 feet thick, and in other places they are
thinner and are mixed with the residual soil materials.

Rocks overlying the St. Genevieve Limestone are in the
western part of Hardin County. Paoli Limestone, 30 to 65
feet thick, immediately overlies St. Genevieve Limestone.
Above the Paoli Limestone is 3 to 120 feet of shale, sand-
stone, and limestone of the Moorestown Formation. In
most places, Beaver Bend Limestone, which is 8 to 35
feet thick, overlies the Moorestown. Above this is the
Sample Sandstone, which is 15 to 75 feet thick. The Sam-
ple Sandstone is overlain by the Reelsville Limestone,
which is 5 to about 40 feet thick. Immediately above the
Reelsville is 5 to about 30 feet of clay shale, siltstone, and
sandstone. Above this is the Galcondian Formation, which
has three members. The Beech Creek Limestone, the
basal member, has a maximum thickness of about 15 feet.
The Big Clifty Sandstone, the thickest member, is 60 to
120 feet thick and underlies the Haney Limestone
member, which is 20 to 50 feet thick. The uppermost for-
mation is the Hardinsburg Sandstone. It is 45 feet or more
thick and has some interbedded shale. The Hardinsburg
Sandstone forms the upper part of the ridges in the extreme
western part of Hardin County.

A mantle of wind-deposited silt, or loess, that is up to 5
feet thick covers many of the gently rolling to rolling
uplands. This mantle is thickest on ridges above the Ohio
River Valley in northern Hardin County. In other parts
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of Hardin County and in Larue County, the loess is
mostly less than 3 feet thick.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
pattern of drainage; the kinds of native plants or crops;
the kinds of rock; and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots (5).

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places more distant.
Thus, through correlation, they classified and named the
soils according to nationwide, uniform procedures.

After a guide for classifying and naming the soils was
worked out, the soil scientists drew the boundaries of the
individual soils on aerial photographs. These photographs
show woodlands, buildings, field borders, roads, and other
details that help in drawing boundaries accurately. The
soil map at the back of this publication was prepared
from aerial photographs.

The areas shown on a detailed soil map are called soil
mapping units. Some mapping units are made up of one
kind of soil, others are made up of two or more kinds of
soil, and a few have little or no soil material at all
Mapping units are discussed in the section “Soil maps for
detailed planning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for en-
gineering tests. The soils are field tested, and interpreta-
tions of their behavior are modified as necessary during
the course of the survey. New interpretations are added
to meet local needs, mainly through field observations of
different kinds of soil in different uses under different
levels of management. Also, data are assembled from
other sources, such as test results, records, field ex-
perience, and information available from state and local
specialists. For example, data on crop yields under
defined practices are assembled from farm records and
from field or plot experiments on.the same kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed in-
formation then needs to be organized so that it is readily
available to different groups of users, among them far-
mers, managers of rangeland and woodland, engineers,

planners, developers and builders, homebuyers, and those
seeking recreation.

General soil map for broad land use
planning

The general soil map at the back of this publication
shows, in color, the soil associations in the survey area.
Each soil association is a unique natural landscape that
has a distinct pattern of soils and of relief and drainage.
Typically, an association consists of one or more major
soils and some minor soils. It is named for the major soils.
The soils making up an association can occur in other as-
sociations but in a different pattern.’

The general soil map provides a broad perspective of
the soils and landscapes in the survey area. It provides a
basis for comparing the potential of large areas for
general kinds of land use. Areas that are, for the most
part, suited to certain kinds of farming or to other land
uses can be identified on the map. Likewise, areas of soils
having properties that are distinctly unfavorable for cer-
tain land uses can be located.

Because of its small scale, the map does not show the
kind of soil at a specifie site. Thus, it is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or building or other structure. The
kinds of soil in any one association differ from place to
place in slope, depth, stoniness, drainage, or other charac-
teristics that affect their management.

The soil associations in Hardin and Larue Counties are
described in the following pages.

Soil associations of Hardin County

1. Frondorf-Sadler-Ramsey association

Nearly level to moderately steep, moderately well drained
and well drained, deep and moderately deep soils on
broad ridgetops and wupper side slopes; and shallow,
somewhat excessively drained, steep soils on hillsides

This association consists of nearly level to moderately
steep soils on broad ridgetops and upper side slopes, and
steep soils on narrow valley walls. Sandstone bedrock
forms narrow bands or escarpments on the steep hillsides
(fig. 1). Some valleys are about 220 feet deep. The major
streams that dissect the association are Rough River,
Meeting Creek, Hoover Creek, Linders Creek, and Sutzer
Creek. A few small streams empty into sinks and caves in
karst valleys. Two separate areas, one large and one very
small, make up the association.

This association occupies about 18 percent of Hardin
County. About 26 percent of the association is Frondorf
and Lenberg soils, 22 percent is Sadler soils, and 8 per-
cent is Ramsey soils. Minor soils make up the rest.

The Frondorf soils, on upper side slopes and narrow
ridges, are sloping to moderately steep, well drained, and
loamy and are underlain by sandstone and shale at a
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depth of about 33 inches. The Frondorf soils occur on the
landscape in a complex pattern with the Lenberg soils.
The Sadler soils, on broad ridgetops, are nearly level to
sloping, moderately well drained, and loamy and have a
very firm, compact or brittle, slowly permeable layer or
fragipan at a depth of about 28 inches. The Ramsey soils,
on hillsides, are steep, loamy, and somewhat excessively
drained and are underlain by sandstone and siltstone at a
depth of about 16 inches.

Minor soils in the association are the Wellston soils on/
narrow ridges and upper side slopes; Allegheny, Stein-
sburg, and Caneyville soils on hillsides and foot slopes;
and Nolin, Lindside, Newark, and Melvin soils on floo
plains. ‘

About two thirds of the association has been cleared of
trees and is used for crops. Many of the soils on upper
side slopes are idle land that is reverting to hardwood
trees through natural revegetation. Several young stands
of pine trees are scattered throughout the association.
The soils that are farmed are mostly on the broad
ridgetops and narrow flood plains. Corn, tobacco, hay, and
pasture are the chief crops. Raising of beef cattle is the
main livestock enterprise. Most farms are owner
operated, and some of the owners are part-time farmers.

This association has potential for more intensive use for
forestry, farming, recreation, and urban developments.
Potential is good for vegetables, orchards, and vineyards.
The erosion hazard is the main limitation to use of the
soils for row crops. Ramsey soils are not suited for row
crops or pasture because of steep slopes and shallow
depth to bedrock. Numerous sites are available for water
impoundment structures in the narrow valleys. Many
kinds of wild plants and animals are suited to this area
because of the varied topography and contrasting soils.
The use of the soils for urban developments is limited
mainly by the steepness of slopes. Care must be taken in
selecting sites for sewage disposal systems.

2. Crider-Pembroke-Cumberland association

Gently sloping to moderately steep, deep, well drained
soils on karst uplands

This association consists of gently sloping to moderate-
ly steep soils on karst uplands (fig. 2). Most of the surface
runoff collects in small depressions and sinks which dot
the landscape and drains into underground streams. Karst
valleys and sinking creeks are common. Many of the
depressions are ponded for brief periods in rainy seasons,
and others are permanently ponded. Surface water is also
removed by the Nolin River and other small streams that
dissect the association. Depressions are commonly about
40 feet below the highest elevations in this area, and
stream channels are somewhat lower. This association is
made up of 5 separate areas.

This association occupies about 22 percent of Hardin
County. About 33 percent of the association is Crider
soils, 18 percent is Pembroke soils, and 17 percent is
Cumberland soils. Minor soils make up the rest.

Crider soils, on the smoothest part of the landsecape, are
deep, well drained, gently sloping to sloping, and loamy.
Pembroke soils, on undulating to rolling uplands, are
deep, well drained, and gently sloping to sloping. They
have a loamy plow layer and upper part of the subsoil.
Clayey layers are below a depth of about 40 inches. The
Cumberland soils, on side slopes and rims of depressions,
are deep, well drained, and sloping to moderately steep.
They have a loamy plow layer and a clayey subsoil. Minor
soils in the association are the Fredonia, Caneyville,
Hagerstown, and Nicholson soils on uplands; the Elk, Ot-
well, and Ashton soils on stream terraces and in depres-
sions; and the Huntington, Nolin, Lindside, Newark, Mel-
vin, and Dunning soils in depressions and on flood plains.

The farms in this association are commonly owner
operated, and some are tenant farms. Corn, tobacco, and
small grain are important crops in the association. Clover
and tall grasses are grown extensively for pasture and
hay. Raising beef cattle-and hogs is the main livestock en-
terprise on most farms. On a few farms, dairying is the
chief enterprise. The only remaining woodland consists of
small woodlots which are commonly on the steeper slopes.

This association has potential for more intensive use for
farming and urban developments. The hazard of erosion is
the main limitation for row crops. The limitations are
generally slight to moderate for most urban develop-
ments.

The cavernous limestone in this association is a source
of crushed rock and lime for farm use.

3. Caneyville-Hagerstown association

Moderately deep and deep, well drained, moderately steep
to gently sloping soils and Rock outcrop on karst
uplands

This association consists of moderately steep to gently
sloping soils and Rock outerop on hilly karst uplands (fig.
3). Most surface water collects in the sinks and depres-
sions which dot the landscape and drains into un-
derground streams. Karst valleys and sinking creeks are
common. Nolin and Rough Rivers also dissect the associa-
tion. Four separate areas of this association are in Hardin
County. '

This association occupies about 11 percent of Hardin
County. About 35 percent of the association is Caneyville
soils and Rock outcrop, and 31 percent is Hagerstown
soils. Minor soils make up the rest. The Caneyville soils
occur on the landscape in a complex pattern with Rock
outerop. Rock outcrop makes up about 18 percent of the
surface.

The Caneyville soils, on hillsides, are well drained and
sloping to moderately steep. They have a loamy plow
layer and a clayey subsoil that is underlain by limestone
at a depth of about 34 inches. The Hagerstown soils, on
ridges and side slopes, are deep, well drained, and gently
sloping to moderately steep. They have a loamy plow
layer and a clayey subsoil.
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Minor soils in the association are the Pembroke, Sonora,
Riney, Fredonia, Vertrees, Crider, and Nicholson soils on
uplands; Ashton, Elk, and Otwell soils on stream terraces;
and Nolin, Lindside, Newark, and Melvin soils on flood
plains and in depressions.

This association is not used extensively for farming.
Small acreages of corn, tobacco, and small grains are scat-
tered throughout the area. Pastureland and idle land are
common in some areas. Much of the area is in trees. Some
areas that have been cleared are being revegetated natu-
rally. Oak, hickory, redcedar, maple, and yellow-poplar are
the dominant trees.

The use of the soils in this association for farming and
most urban developments is limited because of the rough
topography, presence of rock outcrops, and moderate
depth to bedrock. The hazard of erosion also limits the
use of the soils for row crops. The association has good
potential for woodland, recreation use, orchards, and
vineyards. Some scenic homesites are scattered
throughout the association.

4. Sonora-Gatton-Riney association

Deep, gently sloping and sloping, well drained and
moderately well drained soils on narrow to moderately
broad ridges and side slopes; and deep, well drained soils
on narrow ridges and hillsides

This association consists of undulating to rolling and
hilly soils on uplands that are dissected by many small
streams (fig. 4). The streams are commonly about 60 feet
below the ridgetops. Many small streams are nearer the
ridgetops, but the major streams are up to 100 feet below
the ridges. Seven separate areas make up the association.

The association occupies about 11 percent of Hardin
County. About 49 percent of the association is Sonora
soils, 13 percent Gatton soils, and 11 percent is Riney
soils. Minor soils make up the rest.

The Sonora soils, on ridgetops and upper parts of side
slopes, are gently sloping and sloping, deep, loamy, and
well drained. Gatton soils are on ridgetops and in undulat-
ing areas below Sonora soils. They are gently sloping,
moderately well drained, loamy soils that have a firm,
compact, and brittle layer or fragipan at a depth of about
22 inches. The Riney soils, on narrow ridges and hillsides,
are sloping to steep, deep, well drained, and loamy.

Minor soils in the association are the Waynesboro soils
on uplands; Lawrence and Otwell soils on stream ter-
races; and Nolin, Lindside, Newark, and Melvin. soils on
flood plams

The soils in this association are used mainly for farm-
ing. Small woodlots are common, and there are a few
fairly large tracts of woodland in the association. Idle
fields and gullied and severely eroded spots are also com-
mon in this area. Most of the farms are owner operated,
but some of the operators are part-time farmers. Corn,
tobacco, small grain, hay, and pasture are the chief crops.
Raising beef cattle and hogs is the main livestock enter-
prise.

The soils are suited to many kinds of uses. They have
potential for intensive use for crop production. Wetness
and limited rooting depth in the Gatton soils and the
hazard of soil erosion are the main limitations to use of
soils for crops. Slow permeability in the fragipan of the
Gatton soils and slope are the main limitations to use of
the soils for urban and recreational developments. The as-
sociation has good potential for residential and industrial
developments.

5. Crider-Vertrees-Nicholson association

Nearly level to sloping, deep, well drained and moderate-
ly well drained soils on broad ridges and side slopes; and
deep, well drained, sloping to steep soils on narrow ridges
and hillsides

This association consists of nearly level to rolling, hilly,
and steep soils on broad uplands that are dissected in
most parts by many small streams (fig. 5). The larger
streams are as much as 160 feet below the ridgetops.
Some parts of the association are karsts, and
drainageways lead through sinks and depressions into un-
derground streams. Karst valleys are common. Some of

.the depressions are ponded

The association occupies about 23 percent of Ha.rdm
County. About 40 percent of the association is Crider
soils, 35 percent is Vertrees soils, and 15 percent is
Nicholson soils. Minor soils make up the rest. Two
separate areas make up the association.

The Crider soils, on ridges and side slopes, are gently
sloping to sloping, deep, and well drained. They have a
loamy plow layer; the subsoil is loamy in the upper part
and clayey in the lower part. Vertrees soils, on narrow
ridges and hillsides, are sloping to steep, deep, and well
drained. They have a loamy plow layer and a clayey sub-
soil. The Nicholson soils, on broad ridgetops, are well
drained, nearly level to gently sloping, and loamy and
have a firm, compact layer or fragipan at a depth of
about 23 inches. _

Minor soils in the association are the Waynesboro soils
on uplands; Lawrence, Otwell, Elk, and Ashton soils on
stream terraces; and Nolin, Lindside, Newark, Melvin,
and Dunning soils on flood plains and in depressions.

This association is used extensively for farming.
Small woodlots and some large tracts of woodland are
scattered throughout the area. Idle fields that are revert-
ing to hardwood trees are common in some parts. There
are many small communities and built-up areas along
most roads. Elizabethtown, which is the county seat of
Hardin County, Radeliff, and Fort Knox are in the as-
sociation. The farms are commonly owner operated and
many of the owners are part-time farmers. Corn, tobacco,
and small grains are the main crops. Legumes and tall
grasses are grown extensively for hay and pasture. Rais-
ing beef cattle and hogs and dairying are important
livestock enterprises.

This association is suited to many kinds of uses. It has
good potential for more intensive use for crop production.
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Potential is good for vegetables, orchards, and vineyards.
Wetness and limited depth of root penetration in the
Nicholson soils and the hazard of soil erosion are the main
soil limitations to use of the soils for crops. Slope and
wetness are the main limitations for urban developments.
Care must be taken in selecting sites for sewage disposal
systems.

The limestone in this associaton is a source of crushed
rock and lime for farm use.

6. Garmon-Caneyville-Lenberg association

Very. steep to moderately steep, moderately deep, well
drained soils on hillsides, narrow ridges, and foot slopes

This association consists of very steep to moderately
steep soils on narrow ridges and valley walls (fig. 6). Nar-
row valley floors are commonly 400 feet or more below
the ridgetops. The association is made up in part by the
Muldraugh Escarpment.

The association occupies about 11 percent of Hardin
County. About 36 percent of the association is Garmon

soils, 15 percent is Caneyville soils, and 7 percent is Len-

berg soils. Minor soils make up the rest. The Caneyville
soils occur on the landscape in a complex pattern with
areas of Rock outerop. Rock outerop makes up about 18
percent of the surface area of the Caneyville soils. The
Lenberg soils occur in a complex pattern with the Fron-
dorf soils. The Frondorf soils make up about 30 percent
of the acreage of Lenberg soils.

Garmon soils are on the hillsides. They are very steep,
well drained, loamy soils that are underlain by limestone
and shale at a depth of about 20 to 40 inches. The
Caneyville soils, which are on the narrow ridges and
upper side slopes, are moderately steep to steep and well
drained. They have loamy surface and subsurface layers
and a clayey subsoil that is underlain by limestone
bedrock at a depth of about 20 to 40 inches. The Lenberg
soils, which are on foot slopes and low ridges, are
moderately steep and well drained. They have loamy sur-
face and subsurface layers and a clayey subsoil which is
underlain by soft acid shale at a depth of about 20 to 40
inches.

The minor soils in the association are Hagerstown, Ver-
trees, Crider, and Nicholson soils on ridges; Wellston soils
on foot slopes and low ridges; and Sensabaugh and Nolin
soils adjacent to stream channels.

A major part of this association is in hardwood trees.
Corn, tobacco, hay, and pasture are grown in relatively
small acreages on some of the minor soils in the area. The
northern part of the association is in Fort Knox Military
Reservation.

The potential of the soils in this association for most
purposes is limited because of steep slopes and moderate
depth to bedrock. The association has good potential for
forestry, wildlife habitat, and some recreation uses. Some
of the minor soils are suited to farming if adequate mea-
sures are taken to control soil erosion. The soils have
some potential for orchards and vineyards. Some scenic

and secluded homesites are available for homes. The foot
slopes are subject to slides.

7. Lawrence-Nolin-Otwell association

Nearly level and gently sloping, deep, somewhat poorly
drained to well drained, alluvial soils on stream terraces
and flood plains

This association consists of moderately broad to narrow
areas of nearly level to undulating soils on stream ter-
races and flood plains along Rolling Fork and Ohio Rivers
(fig. 7).

This association occupies about 1 percent of Hardin
County. About 28 percent of the association is Lawrence
soils, 20 percent Nolin soils, and 16 percent is Otwell soils.
Minor soils make up the rest.

The Lawrence soils, on stream terraces, are nearly
level, somewhat poorly drained, and loamy and have a
firm, compact, slowly permeable layer or fragipan at a
depth of about 17 inches. The Nolin soils, on flood plains
near the river channels, are nearly level, deep, well
drained, and loamy. Otwell soils, on stream terraces, are
nearly level to gently sloping, moderately well drained
and loamy and have a slowly permeable, firm, compact
layer or fragipan at a depth of about 26 inches.

Minor soils in this association are the Newark, Lind-
side, and Melvin soils on flood plains; and the Elk,
Robertsville, and Ashton soils on stream terraces.

Most of the soils in this association are used for farming.
There are a few small woodlots, and narrow strips of
trees line the streambanks. The farms are commonly
operated by the owner. Corn is the chief crop. Tobacco is
grown in small plots, and soybeans are an important crop
on some farms. Legumes and tall grasses are grown for
pasture and hay. Raising beef cattle and hogs is the main
livestock enterprise. Most farm homes and a few small
communities are on soils near the foot slopes of the ad-
Jjacent association.

The soils in this association have potential for intensive
use for crops. The rivers are a potential source of water
for irrigation. The main limitations to use of the soils for
crops are flooding and wetness. The limited depth of root
penetration in the Lawrence and Otwell soils makes them
poorly suited to some of the deep rooted crops.

The hazard of flooding, seasonal high water table, and
wetness make the soils in this association poorly suited
for most urban development. They are suited for some
recreation development.

8. McGary-Markland-Nolin association

Nearly level and sloping, deep, somewhat poorly drained
and well drained soils on broad stream terraces and nar-
row flood plains

This association consists of soils on broad flats on
stream terraces, in narrow strips of rolling topography,
and on narrow flood plains. Moderately deep, narrow
drainageways dissect the area. The bottoms of
drainageways are about 40 feet below the terrace flats.
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This association occupies about 3 percent of Hardin
County. McGary soils make up about 46 percent of the as-
sociation, Markland soils make up 30 percent, and Nolin
soils make up 15 percent. Minor soils make up the rest.

The McGary soils, on stream terraces, are nearly level,
deep, and somewhat poorly drained and have a loamy
plow layer and a clayey subsoil. The Markland soils occu-
py positions below the McGary soils. They are sloping,
well drained to moderately well drained soils that have a
loamy plow layer and a clayey subsoil. Nolin soils are in
narrow strips adjacent to the rivers. They are nearly
level, deep, well drained, and loamy.

Minor soils in the association are the Lawrence,
Robertsville, and Elk soils on stream terraces; and the
Newark, Melvin, and Sensabaugh soils on flood plains.

A small part of this association near Colesburg is in
farms. About half of this part is in hardwood trees, and
the remainder is used chiefly for pasture and hay. Corn is
grown on the flood plains. The remainder of the associa-
tion is in Fort Knox Military Reservation. In this part
about half the acreage is woodland. Oak, hickory,
redcedar, ash, and maple are the dominant trees. Many
old fields are reverting to hardwood trees. Military
developments, fields of tall fescue, weeds, and develop-
ments for wildlife habitat are scattered throughout this
part of the area.

The use of the soils for farming is limited because of
soil wetness, flooding, and the hazard of soil erosion. The
association has potential for farming, forestry, and some
seasonal recreation uses. The hazard of flooding, wetness,
and seasonal high water table make this association
poorly suited to most types of urban development.

Soil associations of Larue County

1. Riney-Waynesboro association

Sloping to steep, deep, well drained soils on narrow
ridges and hillsides

This association consists of soils on narrow, rolling, and
winding ridgetops; on steep hillsides; and in deep, narrow
valleys. The ridgetops are commonly about 260 feet above
the valleys.

This association occupies about 3 percent of Larue
County. About 80 percent of the association is Riney soils
and 18 percent is Waynesboro soils. Minor soils make up
the rest.

The Riney soils, on ridgetops and hillsides, are deep,
well drained, and loamy. Waynesboro soils are on hill-
sides. They are deep, well drained soils that have a loamy
plow layer. The subsoil is loamy in the upper part and
clayey in the lower part.

Minor soils in the association are the Sonora soils on
ridgetops and the Caneyville soils on hillsides.

This association is mostly in forest. Soils on some of the
ridgetops are used for corn, tobacco, hay, and pasture.
Idle fields reverting to forest are common. Oak, hickory,
and yellow-poplar are the dominant trees. The farms are

commonly operated by part-time farmers. Absentee
ownership of land is common. Houses in the association
are on ridges near the main roads.

This association has low potential for row crops because
of the rough topography and the hazard of soil erosion.
Potential is good for orchards and vineyards. The associa-
tion is suited for forestry, wildlife habitat, and recreation
uses. Steep slopes limit use of the soils for large urban
developments. Many scenic and secluded sites are availa-
ble for homes. In a few spots there are concentrated
deposits of rounded quartz pebbles and sand. Gravel from
some of these deposits has been used to surface local
roads.

2. Crider-Pembroke-Cumberland association

Gently sloping to moderately steep, deep, well drained
soils on karst uplands

This association consists of gently sloping to moderate-
ly steep soils on karst uplands (fig. 2). Surface runoff
mainly collects in small depressions and sinks, which dot
the landscape, and drains into underground streams. Karst
valleys and sinking creeks are common. Many of the
depressions are ponded for brief periods in rainy seasons,
and others are permanently ponded. In some parts of the
area, surface water is removed by Nolin River and other
small streams that dissect the association. The depres-
sions are commonly about 40 feet below the highest
elevations in the area, and with the stream channels are
somewhat lower.

This association occupies about 16 percent of Larue
County. About 33 percent of the association is Crider
soils, 18 percent is Pembroke soils, and 17 percent is
Cumberland soils. Minor soils make up the rest.

The Crider soils, on the smoothest part of the land-
scape, are deep, well drained, gently sloping to sloping,
and loamy. The Pembroke soils, on undulating to rolling
uplands, are deep, well drained, and gently sloping to
sloping. They are loamy in the plow layer and upper part
of the subsoil and are clayey below a depth of about 40
inches. The Cumberland soils, on side slopes and rims of
depressions, are deep, well drained, and sloping to
moderately steep. They have a loamy plow layer and a
clayey subsoil.

Minor soils in the association are the Fredonia,
Caneyville, Hagerstown, and Nicholson soils on uplands;
the Elk, Otwell, and Ashton soils on stream terraces and
in depressions; and the Huntington, Nolin, Lindside,
Newark, Melvin, and Dunning soils in depressions and on
flood plains.

The farms in this association are commonly operated by
the owner, and some of these are farmed by tenants.
Corn, tobacco, and small grain are important crops in the
association. Clover and tall grasses are grown extensively
for pasture and hay. Raising beef cattle and hogs is the
main livestock enterprise on most farms. On a few farms,
dairying is the chief enterprise. The only remaining
woodland is in small woodlots which are commonly on the
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steeper slopes. There are many farm homes and small
communities in the association. Hodgenville, the county
seat of Larue County, is near the eastern boundary.

This association has potential for . intensive use for
farming and urban developments. The hazard of erosion is
the main limitation to use of the soils for row crops. The
limitations are generally slight to moderate for most
urban developments.

The cavernous limestone in this association is a source
of crushed rock and lime for farm use.

3. Caneyville-Hagerstown association

Moderately deep and deep, well drained, moderately steep
to gently sloping soils and Rock outcrop on karst
uplands

This association consists of moderately steep to gently
sloping soils and Rock outerop on hilly karst uplands. Sur-
face water mainly collects in sinks and depressions which
dot the landscape, and drains into underground streams.
Karst valleys and sinking creeks are common. Nolin and
Rough Rivers also dissect the association.

This association occupies about 3 percent of Larue
County. About 35 percent of the association is Caneyville
soils and Rock outcrop, and 31 percent is Hagerstown
soils. Minor soils make up the rest. The Caneyville soils
occur on the landscape in a complex pattern with rock
outcrops that make up about 18 percent of the surface
area,

The Caneyville soils, on hillsides, are well drained and
sloping to moderately steep. They have a loamy plow
layer and a clayey subsoil that is underlain by limestone
at a depth of about 34 inches. The Hagerstown soils, on
ridges and side slopes, are deep, well drained, and gently
sloping to moderately steep. They have a loamy plow
layer and a clayey subsoil.

Minor soils in the association are the Pembroke, Sonora,
Riney, Fredonia, Vertrees, Crider, and Nicholson soils on
uplands; Ashton, Elk, and Otwell soils on stream terraces;
and Nolin, Lindside, Newark, and Melvin soils on flood
plains and in depressions.

This association is not used extensively for farming.
Small acreages of corn, tobacco, and small grains are scat-
tered throughout the area. Pastureland and idle land are
common in some parts. Much of the area is in trees. Some
areas that have been cleared are being revegetated natu-
rally. Oak, hickory, redcedar, maple, and yellow-poplar are
the dominant trees.

The use of the soils in this association for farming and
for most urban development is limited because of the
rough topography, extent of rock outcrops, and moderate
depth to bedrock. The hazard of erosion also limits the
use of the soils for row crops. The association has good
potential for forestry, orchards, and vineyards, and

recreation use. Some scenic sites for homes are scattered
throughout the association.

4. Sonora-Gatton-Riney association

Deep, gently sloping and sloping, well drained and
moderately well drained soils on narrow to moderately
broad ridges and side slopes; and deep, well drained soils
on narrow ridges and hillsides

This association consists of undulating to rolling and
hilly soils on uplands that are dissected by many small
streams (fig. 4). The streams are commonly about 60 feet
below the ridgetops. Many small streams are nearer the
ridgetops, but the major streams are up to 100 feet below
the ridges. Two separate areas make up the association.

The association occupies about 18 percent of Larue
County. About 49 percent of the association is Sonora
soils, 13 percent is Gatton soils, and 11 percent is Riney
soils. Minor soils make up the rest.

The Sonora soils, on ridgetops and upper side slopes,
are gently sloping and sloping, deep, loamy, and well
drained. The Gatton soils are on ridgetops and on undu-
lating positions below Sonora soils. They are gently slop-
ing, moderately well drained, loamy soils that have a firm,
compact, brittle layer or fragipan at a depth of about 22
inches. The Riney soils, on narrow ridges and hillsides,
are sloping to steep, deep, well drained, and loamy.

Minor soils in the association are the Waynesboro soils
on uplands; Lawrence and Otwell soils on stream ter-
races; and Nolin, Lindside, Newark, and Melvin soils on
flood plains.

The soils in this association are used mainly for farm-
ing. Small woodlots are common, and there are a few
fairly large tracts of woodland in the association. Idle
fields and gullied and severely eroded spots are also com-
mon in most parts. Most of the farms are owner operated,
but some of the owners are part time farmers. Corn,
tobacco, small grain, hay, and pasture are the chief crops.
Raising beef cattle and hogs is the main livestock enter-
prise.

The soils are suited to many kinds of uses. They have
potential for intensive use for crop production. Wetness
and limited depth for root growth in the Gatton soils and
the hazard of soil erosion are the main limitations for
crops. Steepness of the slopes and slow permeability in
the fragipan of the Gatton soils are the main limitations
to use of the soils for urban and recreation developments.
The association has good potential for residential and in-
dustrial developments.

5. Crider-Vertrees-Nicholson association

Nearly level to sloping, deep, well drained and moderate-
ly well drained soils on broad ridges and side slopes; and
deep, well drained, sloping to steep soils on narrow ridges
and hillsides

This association consists of nearly level to rolling, hilly,
and steep soils on broad uplands that are dissected in
most parts by many small streams (fig. 5). The larger

‘streams are as much as 160 feet below the ridgetops.

Some parts of the association are karst topography, and
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drainageways lead through sinks and depressions into un-
derground streams. Karst valleys are common. Some of
the depressions are ponded.

The association occupies about 35 percent of Larue
County. About 40 percent of the association is Crider
soils, 35 percent is Vertrees soils, and 15 percent is
Nicholson soils. Minor soils make up the rest. Four
separate areas make up the association.

The Crider soils, on ridges and side slopes, are gently
sloping to sloping, deep, and well drained. They have a
loamy plow layer; the subsoil is loamy in the upper part
and clayey in the lower part. The Vertrees soils, on nar-
row ridges and hillsides, are sloping to steep, deep, and
well drained. They have a loamy plow layer and a clayey
subsoil. The Nicholson soils, on broad ridgetops, are well
drained, nearly level to gently sloping, and loamy and
have a firm, compact layer or fragipan at a depth of
about 23 inches.

Minor soils in the association are the Waynesboro soils
on uplands; Lawrence, Otwell, Elk, and Ashton soils on
stream terraces; and Nolin, Lindside, Newark, Melvin,
and Dunning soils on flood plains and in depressions.

This association is used extensively for farming. Small
woodlots and some large tracts of woodland are scattered
throughout the area. Idle fields that are reverting to
hardwood trees are common in some parts. The farms are
commonly owner operated, and many of the owners are
part-time farmers. Corn, tobacco, and small grains are the
main crops. Legumes and tall grasses are grown exten-
sively for hay and pasture. Raising beef cattle and hogs
and dairying are important livestock enterprises.

This association is suited to many kinds of uses. It has
good potential for intensive use for crops, including
vegetables, orchards, and vineyards. Wetness and limited
depth of root penetration in the Nicholson soils and the
hazard of soil erosion are the main soil limitations to use
of the soils for crops. Steepness of slopes and wetness are
the main limitations for urban developments. Care must
be taken in selecting sites for sewage disposal systems.

The limestone in this association is a source of crushed
rock and lime for farm use.

6. Garmon-Caneyville-Lenberg association

Very steep, steep, and moderately steep, moderately deep,
well drained soils on hillsides, narrow ridges, and jfoot
slopes

This association consists of very steep to moderately
steep soils on narrow ridges and valley walls (fig. 6). The
narrow valley floors are commonly 400 feet or more
below the ridgetops. The association is made up in part
by the Muldraugh Escarpment.

The association occupies about 19 percent of Larue
County. About 36 percent of the association is Garmon
soils, 15 percent is Caneyville soils, and 7 percent is Len-
berg soils. Minor soils make up the rest. The Caneyville
soils occur on the landscape in a complex pattern with
Rock outcrop, which makes up about 18 percent of the

surface area. The Lenberg soils occur in a complex with
the Frondorf soils, which make up about 30 percent of the
surface area.

The Garmon soils are on the hillsides. They are very
steep, well drained, loamy soils that are underlain by
limestone and shale at a depth of about 20 to 40 inches.
The Caneyville soils, which are on the narrow ridges and
upper side slopes, are moderately steep to steep and well
drained. They have loamy surface and subsurface layers
and a clayey subsoil that-is underlain by limestone
bedrock at a depth 20 to 40 inches. The Lenberg soils,
which are on the foot slopes and low ridges, are
moderately steep and well drained. They have loamy sur-
face and subsurface layers and a clayey subsoil which is
underlain by soft acid shale at a depth of about 20 to 40
inches.

The minor soils in the association are the Hagerstown,
Vertrees, Crider, and Nicholson soils on ridges; Wellston
soils on foot slopes and low ridges; and Sensabaugh and
Nolin soils adjacent to stream channels.

Much of this association is in hardwood trees. Corn,
tobacco, hay, and pasture are grown in relatively small
acreages on some of the minor soils in the area.

The potential of the soils in this association for most
uses is limited because of steep slopes and moderate
depth to bedrock. The association has good potential for
forestry, wildlife, and some recreation uses. Some of the
minor soils are suited to farming if adequate measures
are taken to control erosion. Potential is good for
orchards and vineyards. Some scenic and secluded sites
are available for homes. The foot slopes are subject to
slides.

7. Lawrence-Nolin-Otwell association

Nearly level and gently sloping, deep, somewhat poorly
drained to well drained, alluvial soils on stream terraces
and flood plains

This association consists of nearly level to undulating
soils on moderately broad to narrow stream terraces and
flood plains along Rolling Fork River (fig. 7).

This association occupies about 6 percent of Larue
County. About 28 percent of the association is Lawrence
soils, 20 percent is Nolin soils, and 16 percent is Otwell
soils. Minor soils make up the rest. .

The Lawrence soils, on stream terraces, are nearly
level, somewhat poorly drained, and loamy and have a
firm, compact, slowly permeable layer or fragipan at a
depth of about 17 inches. The Nolin soils, on flood plains
near the river channels, are nearly level, deep, well
drained, and loamy. Otwell soils, on stream terraces, are
nearly level to gently sloping, moderately well drained,
and loamy soils and have a slowly permeable, firm, compact
layer or fragipan at a depth of about 26 inches.

Minor soils in this association are the Newark, Lind-
side, and Melvin soils on flood plains; and the Elk,
Robertsville, and Ashton soils on stream terraces.
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Most of the soils in this association are used for farm-
ing. There are a few small woodlots, and narrow strips of
trees line the streambanks. The farms are commonly
operated by the owner. Corn is the chief crop. Tobacco is
grown in small plots, and soybeans are an important crop
on some farms. Legumes and tall grasses are grown for
pasture and hay. Raising beef cattle and hogs is the main
livestock enterprise. Most farm homes and a few small
communities are on soils near the foot slopes of the ad-
jacent association.

The soils in this association have potential for intensive

use for crops. The river is a potential source of water for
irrigation. The main limitations to use of the soils for
crops are flooding and wetness. The limited depth of root
penetration in the Lawrence and Otwell soils makes them
poorly suited to some of the deep rooted crops.

The hazard of flooding, seasonal high water table, and
wetness make the soils in this association poorly suited to
most urban developments. They are suited to some
recreation developments.

Soil maps for detailed planning

The mapping units shown on the detailed soil maps at
the back of this'publication represent the kinds of soil in
the survey area. They are described in this section. The
descriptions together with the soil maps can be useful in
determining the potential of a soil and in managing it for
food and fiber production; in planning land use and
developing soil resources; and in enhancing, protecting,
and preserving the environment. More information for
each mapping unit, or soil, is.given in the section “Use
and management of the soils.”

- Preceding the name of each mapping unit is the symbol
that identifies the soil on the detailed soil maps. Each soil
description includes general facts about the soil and a
brief description of the soil profile. In each description,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.

t The mapping units on the detailed soil maps represent
an area on the landscape made up mostly of the soil or
soils for which the unit is named. Most of the delineations
shown on the detailed soil map are phases of soil series.

Soils that have similar profiles make up a soil series.
Except for allowable differences in texture of the surface
layer or of the underlying substratum, all the soils of a
series have major horizons that are similar in composition,
thickness, and arrangement in the profile. A soil series
commonly is named for a town or geographic feature near
the place where a soil of that series was first observed
and mapped. The Sonora series, for example, was named
for the town of Sonora in Hardin County.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a

soil series is divided into phases. The name of a soil phase
commonly indicates a feature that affects use or manage-
ment.” For example, Sonora silt loam, 2 to 6 percent
slopes, is one of several phases within the Sonora series.

Some mapping units are made up of two or more domi-
nant kinds of soil. Such mapping units are called soil com-
plexes.

A soil complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area in-
cludes some of each of the two or more dominant soils,
and the pattern and proportion are somewhat similar in
all areas. Frondorf-Lenberg silt loams, 6 to 12 percent
slopes, is an example.

Most mapping units include small, scattered areas of
soils other than those that appear in the name of the
mapping unit. Some of these soils have properties that
differ substantially from those of the dominant soil or
soils and thus could significantly affect use and manage-
ment of the mapping unit. These soils are described in the
description of each mapping unit. Some of the more
unusual or strongly contrasting soils that are included are
identified by a special symbol on the soil map. _

Most mapped areas include places that have little or no
soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineated
on the soil map and given descriptive names. Gullied land
is an example. Some of these areas are too small to be
delineated and are identified by a special symbol on the
soil map.

The acreage and proportionate extent of each mapping
unit are given in table 4, and additional information on
properties, limitations, capabilities, and potentials for
many soil uses is given for each kind of soil in other ta-
bles in this survey. (See “Summary of tables.”) Many of
the terms used in describing soils are defined in the Glos-

sary.

Soil descriptions

AlD—Allegheny-Lenberg-Caneyville complex, 12 to
20 percent slopes. This complex consists of moderately
steep, well drained soils on hillsides, benches, and foot
slopes. Slopes are complex. In some areas, drainageways
are dismembered and lead into depressions in karst val-
leys. Areas of these soils are in strips 150 to 400 feet
wide and 5 to 140 acres in size. These Allegheny, Len-
berg, and Caneyville soils occur together in such an in-
tricate pattern that they were not separated in mapping.
The complex is about 40 percent Allegheny loam, 20 per-
cent Lenberg silt loam, 20 percent Caneyville silt loam,
and 20 percent other soils.

In a representative profile of the Allegheny soil in this
complex, the plow layer is brown loam 6 inches thick. The
subsoil, 27 inches thick, is strong brown clay loam to a
depth of 24 inches, and from 24 to 33 inches it is strong
brown sandy clay loam. The substratum, 17 inches thick,
is strong brown sandy loam. Sandstone bedrock is below a
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depth of 48 inches. In a representatlve profile of the Len-
berg soil, the plow layer is brown silt loam about 6 inches
thick. The subsoil, about 20 inches thick, consists of a thin
layer of yellowish brown silt loam underlain by yellowish
red and brown very firm plastic clay that has gray mot-
tles and has shale fragments in the lower 4 inches. The
substratum, about 8 inches thick, is very firm shaly clay
mottled in shades of brown and gray. Gray soft acid shale
bedrock is below a depth of about 34 inches. In a
representative profile of the Caneyville soil, the plow
layer is brown silt loam about 6 inches thick. The subsoil,
about 25 inches thick, is very firm plastic clay. The upper
part is yellowish red, and the lower part is strong brown
mottled with red and gray. Hard limestone bedrock is at
a depth of about 31 inches.

Included with this complex in mapping and making up
about 15 percent of the mapping unit are some soils that
are similar to these soils except that they differ in some
parts of the profile. One such soil is like the Lenberg soil
except that the surface layer is loam and the upper part
of the subsoil is sandy clay loam about 10 inches thick,
and these horizons have as much as 20 percent sandstone
and shale fragments that are about 6 inches long. Another
included soil is like the Caneyville soil except that it has a
sandy loam surface layer and is sandy clay loam in the
upper 10 inches of the subsoil. Also included are some
soils similar to the Allegheny soil except that they have
as much as 20 percent sandstone and shale fragments
throughout the solum, the layers below a depth of 30
inches range from sandy clay loam to sandy loam, and
they are commonly underlain by sandstone bedrock. In
addition, limestone outcrops cover about 15 percent of the
surface in areas of the Caneyville soil, and some severely
eroded spots of Lenberg and Caneyville soils are on the
upper and middle parts of the slope.

The Lenberg and Caneyville soils are moderate in
available water capacity, and they have a moderately
deep root zone. Root growth is restricted by the clayey
subsoil. The Allegheny soil is high in available water
capacity and has a deep root zone. Permeability is
moderately slow in Lenberg and Caneyville soils and
moderate in Allegheny soils. The content of organic
matter in the plow layer of the Caneyville soil is
moderate, and in Lenberg and Allegheny soils it is low.
Tilth is fair, except in a few severely eroded spots where
it is poor. Reaction in the Allegheny and Lenberg soils is
strongly acid or very strongly acid in unlimed areas.
Reaction in the Caneyville soil ranges from very strongly
acid to slightly acid. The clayey subsoil of the Lenberg
and Caneyville soils has a moderate shrink-swell poten-
tial. Depth to bedrock ranges from 20 to 40 inches in the
Lenberg and Caneyville soils and is more than 4 feet in
Allegheny soils. Surface runoff is rapid on these soils.

This soil complex is in pasture, brush, and trees. These
soils have poor potential for cultivated crops and for
many urban uses. They have potential for pasture and
trees and for development of habitat for openland or
woodland wildlife. The hazard of erosion is very severe if
the plant cover is removed.

These soils are not suited for cultivated crops because
of the moderately steep slopes and the risk of very
severe damage by erosion. Hay crops that leave the soil
unprotected after harvest are poorly suited. A permanent
vegetatlve cover is needed to reduce runoff and control
erosion.

These soils are suited to pasture. If they are used for
pasture, management practices are needed that will slow
surface runoff and control erosion. Plants that require the
least amount of renovation should be selected for seedirng.
All equipment operations should bé on the contour. Lime
and fertilizer need to be applied in sufficient quantities to
provide for rapid growth of seedlings and quick estabhsh—
ment of cover. Grazing should be delayed until cover is
well established, and overgrazing should be avoided.

Trees are suited to these soils, and some of the acreage
is in woods. The hazard of erosion, equipment hm1tat1ons
and weed competition are the main management concerns.
For control of erosion, all logging roads, skid trails, and
machine plantings should be on the contour. The use of
equipment is restricted by the moderately steep slopes
and the clayey spots that are slippery when ~wet.
Shrubbing in cutover areas and weedmg in open fields
can reduce competltlon.

The soils in this complex are limited for most urban
uses, mainly because of the steepness of the slopes. Shal-
low excavations are difficult -to make because of the un-
derlying shale or sandstone bedrock at a depth of about
20 to 50 inches. Depth of excavation is limited in the
Caneyville soil because the underlying limestone bedrock
is at a depth of 20 to 40 inches. The moderately slow
permeability in the Lenberg and Caneyville soils is a
limitation to their use for waste disposal systems. The
Lenberg and Allegheny soils are subject to slides. The
soils in this complex can be severely damaged by erosion
unless they are protected by vegetative cover. If the soils
are used as construction sites, development should be on
the contour. Removal of vegetative cover should be held
to a minimum, and plant cover should be established
quickly in denuded areas. Capability subclass Vle; Al-
legheny part in woodland ordination 2r, and Lenberg and
Caneyville parts in woodland ordination 3c.

As—Ashton silt loam (0 to 2 percent slopes). This
nearly level, well drained soil is in low positions on
stream terraces. The areas are oval or in blocks and
range from about 3 to 100 acres in size. Most areas of this
soil are subject to occasional flooding from November to
May.

In a representative profile, the plow layer is dark
brown silt loam 10 inches thick. The subsoil, 38 inches
thick, is brown to dark yellowish brown silt loam with a
few pale brown mottles and concretionary stains in the
lower part. The substratum, more than 18 inches thick, is
mottled yellowish brown and gray silt loam.

Included with this soil in mapping are Elk and Nolin
soils in areas that are less than one acre in size.

Permeability of this soil is moderate, and the soil has a
high available water capacity. The root zone is deep. The
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loamy plow layer has a moderate content of organic
matter and has good tilth. Surface runoff is medium, and
the seasonal high water table is below a depth of about 4
feet. The shrink-swell potential is low. The soil also has
low strength.

This soil is suited to farming and to trees. Most of the
acreage is in cultivated crops, hay, and pasture. This soil
is limited for urban uses because of flooding.

This soil is suited to most of the crops commonly grown
in the area. Winter crops are poorly suited because of
flooding during winter and spring. The loamy plow layer
has a moderate content of organic matter and is easy to
till. It can be worked over a fairly wide range in moisture
content without danger of clodding or crusting. The
hazard of erosion is slight. If this soil is cultivated,
management practices are needed that will maintain the
supply of organic matter and good tilth. Some practices
that are effective are returning crop residue to the soil,
planting winter cover crops, using minimum tillage, and
including grasses and legumes in the cropping system.
Fertilizer should be applied according to crop needs.
Some areas need lime but most do not. Ditches are
needed in some areas to control runoff and overwash
from adjacent soils.

Pasture grasses and legumes that can tolerate flooding
for short periods are best suited to this soil. Seedbeds are
usually easy to prepare because tilth is good in the loamy
plow layer. The chief management needs are proper
stocking rates to maintain desired plant species, rotation
of pasture, deferred grazing, and restricted grazing when
the soil is wet. Severe damage to the plant cover can
result if the pasture is grazed before the plants are well
established or when the soil is too wet. Sparse cover of
pasture plants results in increased weed competition and
the need for early renovation. Fertilizer is required for
sustained high yields of pasture plants.

This soil is well suited to trees, but most of the acreage
is farmed. Plant competition is severe because of the high
available moisture supply during the growing season.
Seedlings planted in open fields need to be cultivated to
control weeds until they are established.

This soil is limited for most urban uses because it is
subject to flooding. If this soil is protected from flooding,
the seasonal high water table, which is at a depth of
about 4 feet, limits its use as a site for dwellings with
basements or as a site for area type landfill. The low
strength of this soil can result in damage to building
foundations and pavements. Capability class I; woodland
ordination lo.

CnD—Caneyville-Rock outcrop complex, 6 to 20 per-
cent slopes. This complex consists of sloping to moderate-
ly steep, moderately deep, well drained soils and
limestone outcrops on side slopes and narrow ridgetops
and in karst areas. Rock outcrop is spaced one to 200 feet
apart and covers 10 to 25 percent of the surface. Slopes
are convex in karst areas and on ridges and side slopes.
Areas are 5 to 275 acres in size. In the karst areas,
drainageways are dismembered and lead through depres-

sions into underground streams. About one-third of the
Caneyville soil in this complex is severely eroded and has
shallow gullies. In the severely eroded areas the plow
layer is mostly clayey subsoil material. This complex is
about 65 percent Caneyville soil, 20 percent Rock outcrop,
and 15 percent other soils.

In a representative profile of the Caneyville soil, the
surface layer is about 5 inches thick. The upper 2 inches
is dark. grayish brown silt loam, and the lower 8 inches is
yellowish brown silt loam. The subsoil, about 29 inches
thick, is yellowish red clay in the upper 17 inches and
strong brown clay mottled in shades of brown and red in
the lower 12 inches. Light gray, hard limestone is at a
depth of 34 inches.

Included in mapping are some soils that have a thin,
very dark grayish brown, mildly alkaline silt loam surface
layer; a grayish brown to brown, mildly alkaline silty clay
subsoil; and calcareous shale below a depth of 6 to 15
inches. Also included are some soils similar to the
Caneyville soil except that they are underlain by calcare-
ous shale; some soils that have a brown to dark grayish
brown surface layer, a reddish clayey subsoil, and
limestone bedrock at a depth of 10 to 20 inches; and some
soils that have a clayey surface layer and bedrock at a
depth of less than 10 inches.

Permeability of the Caneyville soil in this complex is
moderately slow. The available water capacity is
moderate, and the root zone is moderately deep. Reaction
in unlimed areas ranges from medium acid to very
strongly acid in the upper part of the profile and from
medium acid to slightly acid in horizons immediately
above bedrock. Surface runoff is rapid. The plow layer
has a moderate to low content of organic matter. Depth
to hard limestone bedrock is 20 to 40 inches. The subsoil
has a moderate shrink-swell potential.

This complex is in trees, brush, and rough pasture. It is
poorly suited to cultivated crops and nearly all urban
uses. It has potential for pasture, trees, and openland or
woodland wildlife.

The soils in this complex are not suited to cultivated
crops because of the many rock outcrops and the risk of
very severe damage to the soils by erosion unless they
are protected by permanent vegetative cover.

This complex is suited to pasture, but seedbed prepara-
tion and weed control are difficult because of the extent
of Rock outcrop. There is a high risk of severe damage by
erosion unless the soils are kept in thick stands of vegeta-
tion. Mixtures of suited grasses and legumes that require
the least amount of renovation should be selected for
seeding. Fertilizer and lime should be applied in sufficient
amounts to provide for rapid growth of seedlings and
quick establishment of cover. Grazing should be delayed
until cover is well established. Overgrazing should be
avoided.

Trees are suited to the soils in this complex, and some
of the acreage is in woods. Hazard of erosion is the main
concern of management. For control of erosion, all logging
roads and skid trails should be on the contour wherever
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possible. Machine planting is difficult because of the many
rock outcrops.

The soils in this complex are poorly suited for nearly all
urban uses because of the rock outcrops, depth to
bedrock, moderately slow permeability, moderately steep
slopes, and moderate shrink-swell potential. The soils are
subject to severe damage by erosion unless protected by
permanent vegetative cover. If the soils are used as con-
struction sites, development should be on the contour.
Removal of vegetative cover should be held to a
minimum, and plant cover should be established quickly in
denuded areas. Capability subclass VIs; Caneyville part in
woodland ordination 3¢, Rock outcrop part not placed in a
woodland ordination.

CnE—Caneyville-Rock outcrop complex, 20 to 30 per-
cent slopes. This complex consists of steep, moderately
deép, well drained soils and Rock outcrop on hillsides and
in karst areas. Limestone outcrops cover from 10 to 25
percent of the surface area and average about 20 percent.
Outcrops range from a few feet to about 200 feet apart.
Areas of the complex range from 5 to 575 acres in size.
Slopes are convex. In the karst areas, drainageways are
dismembered and lead through openings in depressions
into underground streams. Some areas have severely
eroded spots and shallow gullies. This complex is about 65
percent Caneyville silt loam, 20 percent Rock outerop, and
15 percent other soils.

In a representative profile of the Caneyville soil, the
surface layer is about 5 inches thick. The upper 2 inches
is dark grayish brown silt loam and the lower 3 inches is
yellowish brown silt loam. The subsoil, about 29 inches
thick, is yellowish red clay to a depth of 22 inches, and
strong brown clay mottled in shades of brown and red to
a depth of 34 inches. Light gray hard limestone is at a
depth of 34 inches.

Included in mapping are some soils that have a thin,
very dark grayish brown, mildly alkaline silt loam surface
layer, a grayish brown to brown, mildly alkaline silty clay
subsoil, and calcareous shale below a depth of 6 to 15
inches; some soils that are similar to the Caneyville soil
except that. they are underlain by calcareous shale; some
soils that have a brown to dark grayish brown surface
layer, a reddish clayey subsoil, and limestone bedrock at a
depth of 10 to 20 inches; and some soils that have a
clayey surface layer and bedrock at a depth of less than
10 inches.

Permeability of the Caneyville soil in this complex is
moderately slow. The available water capacity is
moderate and the root zone is moderately deep above
limestone bedrock. Reaction ranges from medium acid to
very strongly acid in unlimed areas. Runoff is rapid. The
plow layer has a moderate to low content of organic
matter and fair tilth. The clayey subsoil has a moderate
shrink-swell potential and low strength. Depth to hard
limestone bedrock is 20 to 40 inches.

This complex is in trees, brush, and rough pasture. It is
not suited for cultivated crops or pasture, and it is poorly
suited to nearly all urban uses. It has potential for trees
and for openland or woodland wildlife habitat.

Cultivated crops are not suited to this complex because
of Rock outerop, steep slopes, and the risk of very severe
damage by erosion if the plant cover is removed.

Pasture is not suited to this complex because of Rock
outcrop, steep slopes, and the difficulty of operating
equipment to prepare seedbeds and control weeds.

Trees are suited to this complex, and most of the acre-
age is in trees and brush. Control of erosion and equip-
ment limitations are the main concerns of management.
To help control erosion, all logging roads and skid trails
should be on the contour. The use of equipment is limited
mainly because of slope and the presence of limestone
rock outcrops. Machine planting is impractical.

This complex is poorly suited to all urban uses mainly
because of slope, depth to bedrock, and Rock outcrop. It
is subject to very severe damage by erosion if the plant
cover is removed. Capability subeclass VIIs; Caneyville
part in woodland ordination 3¢, Rock outcrop part not
placed in a woodland ordination.

CrB—Crider silt loam, 2 to 6 percent slopes. This
gently sloping, deep, well drained soil is in bands, blocks,
and oval areas on ridgetops and in karst areas. The slopes
are convex, and in karst areas steepness varies within
short distances. Areas are 5 to 460 acres in size. In karst
areas, drainageways are dismembered and lead through
openings in depressions into underground streams. Some
of the depressions are ponded for very brief periods;
others are ponded for years before they suddenly drain.

In a representative profile the plow layer is brown silt
loam about 8 inches thick. The subsoil, more than 50
inches thick, is brown silt loam to a depth of about 26
inches. From 26 inches to 48 inches it is reddish brown
silty clay loam, and below that it is red, very firm, plastic
silty clay.

Included with this soil in mapping are some small in-
termingled areas of soils similar to Crider soils except
that limestone bedrock is at a depth of 3 1/2 to 5 feet, and
in the northern part of Hardin County some soils similar
to Crider soils except that the texture of the lower part
of the subsoil is silt loam. Also included are some ‘soils
similar to Crider soils except that they have a cherty
layer 5 to 15 inches thick at a depth of about 26 inches.
Some small areas of Huntington and Newark soils are in
depressions.

Permeability of this soil is moderate and the available
water capacity is high. The root zone is deep. The plow
layer has a moderate organic-matter content and good
tilth. Reaction ranges from strongly acid to medium acid
in unlimed areas. Runoff is medium. The shrink-swell
potential is low to a depth of about 48 inches and
moderate below that.

This soil is suited for farming and for trees. Most of
the acreage is in cultivated crops, hay, and pasture (fig.
8). This soil is limited for some urban uses because of low
strength and the tendency of the lower part of the subsoil
to shrink and swell/

All of the cultivated crops commonly grown in the area
are suited to this soil. The loamy plow layer has a
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moderate organic-matter content and is easy to till. It can
be worked over a fairly wide range in moisture content
without danger of clodding or crusting. The hazard of ero-
sion is moderate, but the control of erosion is a major
concern of management where the soil is cultivated. Some
practices that help to control erosion and insure continued
high crop yields are minimum tillage, contour tillage, ter-
racing, stripcropping, the use of cover crops and grasses
and legumes in the cropping system, and applying fertil-
izer and lime according to crop needs. Keeping crop
residue on or near the surface also helps to slow surface
runoff and control erosion. Incorporating some crop
residue into the plow layer helps maintain good tilth and
the supply of organic matter. Drainageways need a per-
manent vegetative cover to reduce erosion.

Pasture grasses and legumes are well suited to this soil.
The application of lime and fertilizer, proper stocking
rates to maintain desired pasture plants, deferred graz-
ing, rotation grazing, and control of weeds are important
management practices. Plants can be damaged by grazing
before they are well established or when the soil is too
wet or by overgrazing. Short and sparse cover of pasture
plants increases the hazard of soil erosion and weed com-
petition and may make it necessary to renovate the
pasture to maintain production.

Trees are well suited to this soil, but most of the acre-
age is farmed. Machine planting is practical. Cultivation
or other suitable methods are generally required to
reduce competition to young seedlings planted in open
fields.

This soil is limited for most urban uses, mainly because
of low strength and moderate shrink-swell potential in
the lower part of the subsoil. If the soil is used as a con-
struction site, care should be taken to keep all drainage
outlets cleared of sediment and debris to prevent pond-
ing. To control erosion and reduce the amount of sedi-
ment produced, development of the site should be on the
contour. Removal of vegetation should be held to a
minimum, and plant cover should be established quickly in
denuded areas. Stockpiling of topsoil and using it to form
the surface layer at developed sites can help establish and
maintain lawns and shrubs. Capability subclass Ile;
woodland ordination 1o. _

CrC—Crider silt loam, 6 to 12 percent slopes. This
sloping, deep, well drained soil is in bands on the upper
parts of hillsides and the head of ravines and in blocks in
karst areas. Slopes are convex, and in the karst areas
steepness varies within short distances. In the karst
areas, drainageways are dismembered and lead through
openings in depressions into underground streams. Some
of the depressions are ponded for very brief periods, and
some are permanently ponded. Areas are about 5 to 440
acres in size.

-In a representative profile the plow layer is brown silt
loam about 8 inches thick. The subsoil, more than 50
inches thick, is brown silt loam to a depth of about 26
inches. From 26 inches to 38 inches it is reddish brown
silty clay loam, and below that it is red, very firm, plastic
silty clay.

Included with this soil in mapping are some small in-
termingled areas of soils similar to Crider soils except
that limestone bedrock is at a depth of 8 1/2 to 5 feet.
Also included are some soils similar to Crider soils except
that they have a cherty layer 5 to 15 inches thick at a
depth of about 26 inches. Soils in a few included areas in
the northern part of Hardin County are like Crider soils
except that the texture of the lower part of the subsoil is
silt loam. Some Huntington and Newark soils occur in
small depressions.

Permeability of this soil is moderate, and the available
water capacity is high. The root zone is deep. The loamy
plow layer has a moderate organic-matter content and
good tilth. Reaction ranges from strongly acid to medium
acid in unlimed areas. Runoff is medium. The shrink-swell
potential is low to a depth of about 38 inches and
moderate below that. This soil has low strength.

This soil is suited for farming and for trees. Most of
the acreage is in cultivated crops, hay, and pasture (fig.
9). Urban uses are limited because of the slope, low
strength, and the tendency of the lower part of the sub-
soil to shrink and swell.

All of the cultivated crops commonly grown in the area
are suited to this soil. The loamy plow layer has moderate
organic-matter content and is easy to till. It can be
worked over a fairly wide range in moisture content
without clodding or crusting. The hazard of erosion is
severe if the soil is cultivated, and this is a major concern
of management. Some practices that help to control ero-
sion and insure continued high crop yields are minimum
tillage, contour tillage, terracing, stripcropping, using
cover crops and grasses and legumes in the cropping
system, and applying fertilizer and lime according to crop
needs. Keeping crop residue on or near the surface also
helps to slow surface runoff and control erosion. Incor-
porating some crop residue into the plow layer helps
maintdin good tilth and the supply of organic matter.
Drainageways need a permanent vegetative cover to
reduce erosion.

This soil is suited to all of the pasture grasses and
legumes commonly grown in the area. The application of
lime and fertilizer, proper stocking rates to maintain
desired pasture plants, deferred grazing, rotation grazing,
and control of weeds are important management prac-
tices. Plants can be damaged by grazing before they are
well established or by grazing when the soil is too wet or
by overgrazing. Short and sparse cover of pasture plants
increases the hazard of soil erosion and weed competition
and may make it necessary to renovate the pasture to
maintain produection.

Trees are well suited to this soil, but most of the acre-
age is farmed. Machine planting is practical. Cultivation
or other suitable methods are generally required to
reduce plant competition until seedlings are established.

This soil is limited for most urban uses, mainly because
of slope, low strength, and the tendency of the lower part
of the subsoil to shrink and swell. It erodes easily if the
plant cover is removed. If the soil is used as a construe-
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tion site, development should be on the contour, removal
of vegetation should be held to a minimum, and vegeta-
tion should be established quickly in denuded areas.
Drainage outlets in depressions should be kept open to
prevent ponding. In some places it is practical to con-
struct dikes and sediment basins that help hold sediment
in the construction area and prevent damage below the
site. Stockpiling the topsoil and using it to form the sur-
face layer of developed sites can help establish and main-
tain vegetative cover. Capability subclass IITe; woodland
ordination lo.

CrD—Crider silt loam, 12 to 20 percent slopes. This
moderately steep, well drained soil is in bands on the
upper parts of hillsides and the head of ravines and in
blocks in karst areas. Slopes are convex, and in the karst
areas steepness varies within short distances. In the karst
areas, drainageways are dismembered and lead through
depressions into underground streams. Some of the
depressions are ponded for very brief periods, and some
are ponded for years before they suddenly drain. Areas
of this soil are about 5 to 175 acres in size.

In a representative profile, the plow layer is brown silt
loam about 8 inches thick. The subsoil, more than 50
inches thick, is brown silt loam to a depth of about 26
inches. From 26 inches to 38 inches it is reddish brown
silty clay loam, and below that it is red, very firm, plastic
silty clay.

Included with this soil in mapping are some small in-
termingled areas of soils similar to Crider soils except
that limestone bedrock is at a depth of 3 1/2 to 5 feet.
Soils in a few included areas are like the Crider soils ex-
cept that the texture of the lower part of the subsoil is
silt loam. Some Huntington and Newark soils occur in a
few small depressions.

Permeability of this soil is moderate, and the available
water capacity is high. The root zone is deep. The loamy
plow layer has moderate organic-matter content and good
tilth. Reaction ranges from strongly acid to medium acid
in unlimed areas. Runoff is rapid. The shrink-swell poten-
tial is low to a depth of about 38 inches and moderate
below that.

This soil is suited for farming, but most of it is in brush
or woods. It is better suited to hay and pasture than to
cultivated crops. Woodland and openland wildlife habitat
are also suited. This soil is limited for most urban uses
mainly because of slope.

This soil is poorly suited to cultivated crops because of
slope and the risk of very severe damage by erosion. It
can be used occasionally for cultivated crops. If this soil is
cultivated, practices are needed that will help control ero-
sion and maintain tilth and the supply of organic matter.
Some practices that help to control erosion are minimum
tillage, contour tillage, stripcropping, and the use of cover
crops and grasses and legumes in the cropping system.
Keeping crop residue on or near the surface helps to slow
surface runoff and control erosion. Incorporating some
crop residue into the plow layer helps maintain good tilth
and the supply of organic matter. Lime and fertilizer

should be applied according to crop needs. Drainageways
need a permanent vegetative cover to reduce erosion.

This soil is suited to all of the pasture grasses and
legumes commonly grown in the area. The application of
lime and fertilizer, proper stocking rates to maintain
desired pasture plants, deferred grazing, rotation grazing,
and control of weeds are important management prac-
tices. Plants can be damaged by grazing before they are
well established or when the soil is too wet or by over-
grazing. Short and sparse cover of pasture plants leaves
the soil unprotected, increases the hazard of soil erosion
and weed competition, and may make it necessary to
renovate pasture to maintain production.

Trees are suited to this soil, and most of the acreage is
in woods or brush. Plant competition, hazard of erosion,
and equipment limitations are the main problems in
management. Shrubbing in cutover areas and cultivation
in open fields can be used to control competition of un-
desirable plants until seedlings are established. The use of
equipment is restricted mainly by slope. To help control
erosion, all logging roads, skid trails, and planting opera-
tions should be on the contour.

This soil is limited for most urban uses mainly because
of slope. It also has low strength, and the lower part of
the subsoil has a tendency to shrink and swell. This soil
can be severely damaged by erosion unless it is protected
by vegetative cover. If the soil is used as a construction
site, development should be on the contour. Removal of
vegetation should be held to a minimum, and plant cover
should be established quickly in denuded areas. Care
should be taken to keep drainage outlets in depressions
open. If outlets become clogged with sediment and debris,
ponding can become a problem. In some places it is prac-
tical to construct dikes and sediment basins to help hold
sediment in the construction area and reduce the amount
of damage below the site. Capability subclass IVe;
woodland ordination 1r.

CsC—Cumberland silt loam, 6 to 12 percent slopes.
This deep, well drained, sloping soil is on karst uplands.
Slopes are convex, and steepness varies within short
distances. Areas are 5 to 175 acres in size. Drainageways
are dismembered and lead through openings in depres-
sions into underground streams. Some of these sinking
creeks drain several hundred acres of land. In rainy
seasons many of the depressions are ponded, and some
are permanently ponded.

In a representative profile, the plow layer is dark red-
dish brown silt loam about 5 inches.thick. The subsoil,
more than 60 inches thick, is dark reddish brown silty
clay loam to a depth of about 11 inches, and below that it
is dark red, plastic clay. Chert fragments are scattered
through the profile and make up about 10 percent of the
volume of the upper part of the subsoil.

Included with this soil in mapping are some soils
similar to Cumberland soils except that they have as
much as 20 percent fragments of chert in the profile.
Small areas of the Huntington and Newark soils in
depressions are also included.
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Permeability of this soil is moderate, and the available
water capacity is high. The root zone is deep, and the
plow layer has a moderate organic-matter content and
good tilth. Reaction ranges from medium acid to strongly
acid in unlimed areas. Runoff is medium. The clayey
plastic subsoil has a moderate shrink-swell potential and
low strength

This soil is suited for farming and for trees. Most of
the acreage is in cultivated crops, hay, and pasture. The
use of this soil for urban development is limited because
of slope, low strength, and the tendency of the subsoil to
shrink and swell,

All of the cultivated crops commonly grown in the area
are suited to this soil. The loamy plow layer has a
moderate organic-matter content and is easy to till except
in a few spots where chert fragments interfere with til-
lage. It can be worked over a fairly wide range in
moisture content without danger of cloddmg or crustmg
In some areas, deep plowing has resulted in mixing of
some of the clayey subsoil with the plow layer. In these
areas the plow layer has a tendency to clod and crust if it
is worked outside a suitable range in moisture content.
Control of erosion is a major concern of management
Some practices that help to control erosion and insure
continued high crop yields are minimum tillage, contour
tillage, terracing, striperopping, cover crops and grasses
and legumes in the cropping system, and applying lime
and fertilizer according to crop needs. Keeping crop
residue on or near the surface helps to slow surface ru-
noff and control erosion. Incorporating some crop residue
into the plow layer helps maintain good tilth and the
supply of organic matter. Drainageways need a per-
manent vegetative cover to reduce erosion.

This soil is suited to all of the pasture grasses and
legumes commonly grown in the area. The application of
lime and fertilizer, proper stocking rates to maintain
desired pasture plants, deferred grazing, rotation grazing,
and control of weeds are important management prac-
tices. Plants can be damaged by grazmg before they are
well established or when the soil is too wet or by over-
grazing. Short and sparse cover of pasture plants in-
_creases the hazard of soil erosion and weed competition
and may make it necessary to renovate the pasture to
maintain production.

Trees are suited to this soil, and machine plantmg is
practical. Cultivation or other suitable methods generally
are required to reduce plant competition until young
seedlings are established.

Slope, low strength, and the tendency of the clayey
subsoil to shrink and swell limit the use of this soil for
urban developments. Depressxons are subject to ponding
if the outlets are clogged with sediment or debris (fig. 10). If
thls soil is used as a construction site, care should be taken
to keep drainage outlets open. To control erosion and reduce
‘the amount of sediment produced, developmient of construc-
‘tion sites should be on the contour. Removal of vegetation
should be held to a minimum, and temporary plant cover
needs to be established quickly in denuded areas. In some

places it is practical to construct dikes or sediment basins to
help hold sediment in the construction area and reduce the
amount of damage below the site. The clayey subsoil is a
poor source for topsoil. Capability subclass IIle; woodland
ordination 2c.

CsD—Cumberland silt loam, 12 to 20 percent slopes.
This moderately steep, deep, well drained soil is in karst
areas and in bands on hillsides. Slopes are convex, and in
the karst areas steepness varies within short distances.
Drainageways in karst areas are dismembered and lead
through openings in depressions into underground
streams. Most of the depressions are ponded for short
periods in rainy seasons, and.some are permanently
ponded. Areas of this soil are about 5 to 60 acres in size.

In a representative profile, the plow layer is dark red-
dish brown silt loam about 5 inches thick. The subsoil,
more than 60 inches thick, is dark reddish brown silty
clay loam to a depth of about 11 inches, and below that it
is dark red, plastic clay. Chert fragments are scattered
through the profile and make up about 10 percent of the
volume of the upper part of the subsoil.

Included with. this soil in mapping are some soils
similar to Cumberland soils except that they have as
much as 20 percent fragments of chert in the profile.
These cherty soils make up about 10 percent of the
mapping unit. Also included are some areas of Huntington
and Newark soils in depressions and some Fredonia soils
around the rims of depressions.

Permeability of this soil is moderate, and the available
water capacity is high. The root zone is deep, and the
plow layer has a moderate organic-matter content and
good tilth. Reaction ranges from medium acid to strongly
acid in unlimed areas. Runoff is rapid. The clayey, plastic
subsoil has moderate shrink-swell potential and low
strength.

This soil is suited to farming and to trees. Most of the
acreage is in pasture and hay. Because of the high risk of
damage by erosion if it is cultivated, this soil is better
suited to pasture and hay than to cultivated crops. It is
limited for most urban uses mainly because of slope and
the tendency of the subsoil to shrink and swell.

Slope and the high risk of damage by erosion limit the
use of this soil for cultivated crops. It is suited for occa-
sional use for cultivated crops if management practices
are used that will control erosion and maintain tilth and
the supply of organic matter. Some practices that help to
control erosion are minimum tillage, contour tillage, strip-
cropping, and the use of cover crops and grasses and
legumes in the cropping system. Keeping crop residue on
or near the surface also helps slow surface runoff and
control erosion. Incorporating some crop residue into the
plow layer helps maintain good tilth and the supply of or-
ganic matter. Lime and fertilizer should be applied ac-
cording to crop needs. Drainageways need a permanent
vegetative cover that will reduce erosion.

All of the pasture grasses and legumes commonly
grown in the area are suited to this soil. The application
of lime and fertilizer, proper stocking rates to maintain



18 SOIL SURVEY

desired pasture plants, deferred grazing, rotation grazing,
and control of weeds are important management prac-
tices. Plants can be damaged by grazing before they are
well established or when the soil is too wet or by over-
grazing. Short and sparse cover of pasture plants leaves
the soil unprotected, increases the hazard of soil erosion
and weed competition, and may make it necessary to
renovate pasture to maintain production.

Trees are suited to this soil, but most of the acreage is
farmed. Plant competition, hazard of erosion, and equip-
ment limitations are the main concerns of management.
Shrubbing in cutover areas and cultivation in open fields
can be used to control competition of undesirable plants
until seedlings are established. The use of equipment is
restricted mainly by the steepness of the slopes. To help
control erosion, all logging roads, skid trails, and planting
operations should be on the contour.

This soil is limited for most urban uses because of
slope. Low strength and the tendency of the subsoil to
shrink and swell limit its use for some urban develop-
ments. Soil -erosion is very difficult to control if the
vegetation is removed. If this soil is used for construction
sites, development should be on the contour. Removal of
vegetation should be held to a minimum, and plant cover
should be established quickly in denuded areas. Care
should be taken to keep drainage outlets in depressions
open. If outlets become sealed with sediment and debris,
ponding can become a problem. In some places it is prac-
tical to construct dikes and sediment basins to help hold
sediment in the construction area and reduce the amount
of damage below the site. The clayey subsoil is a poor
source for topsoil. Capability subclass IVe; woodland or-
dination 2c.

CtC3—Cumberland silty clay loam, 6 to 12 percent
slopes, severely eroded. This sloping, deep, well drained
soil is on karst uplands. Slopes are convex, and steepness
varies within short distances. Drainageways are dismem-
bered and lead through openings in depressions into un-
derground streams. Some depressions are ponded for
very brief periods; some are ponded for years before they
suddenly drain. This soil is truncated by erosion and is
gullied. Areas are 5 to 260 acres in size.

This soil has lost most of its original surface layer
through erosion. In a representative profile the plow
layer is dark reddish brown silty clay loam 6 inches thick.
The subsoil, more than 60 inches thick, is dark red plastic
clay. Fragments of chert are scattered through the profile
and make up about 10 percent of the upper part.

Included in mapping are some areas of the Huntington
and Newark soils in small depressions. Also included are
some soils similar to Cumberland soils except that they
have as much as 20 percent chert fragments through the
profile. These included soils make up about 10 percent of
the mapping unit.

Permeability of this soil is moderate, and the available
water capacity is high. The root zone is deep, but the
plow layer has a low organic matter content and poor
tilth. Reaction ranges from medium acid to strongly acid

in unlimed areas. Runoff is rapid. The clayey plastic sub-
soil has a moderate shrink-swell potential and low
strength.

This soil is suited for farming, and most of the acreage
is in pasture and hay. It is better suited to pasture and
hay or to trees than to cultivated crops. Potential is good
for openland or woodland wildlife habitat. Use for most
urban developments ‘is limited mainly because of the
slope, moderate shrink-swell potential, and low strength.

The effects of past erosion and the high risk of further
damage limits the use of this soil for cultivated crops. It
is suited for occasional cultivation, but yields of most
crops are generally lower than those on uneroded Cum-
berland soils. The plow layer is low in organic matter con-
tent, and the silty clay loam texture makes it somewhat
difficult to work. It tends to clod and crust unless it is
worked within a fairly narrow range in moisture content.
Shallow to moderately deep gullies hinder the use of
equipment. Controlling erosion, increasing the supply of
organic matter, and improving tilth are major concerns of
management if the soil is cultivated. Some practices that
help to control erosion and increase crop yields are
minimum tillage, contour tillage, terracing, stripcropping,
use of cover crops and grasses and. legumes in the
cropping system, and applying fertilizer and lime accord-
ing to crop needs. Keeping crop residue on or near the
surface also helps slow surface runoff and control erosion.
Incorporating crop residue into the plow layer helps in-
crease the supply of organic matter and improve tilth.
Drainageways need a permanent vegetative cover to
reduce erosion. v

All of the pasture grasses and legumes commonly
grown in the area are suited to this soil. Obtaining and
maintaining stands of pasture plants that provide
adequate forage and control erosion are the main con-
cerns of management. Important management practices
are adequate seedbed preparation, applying lime and fer-
tilizer according to crop needs, stocking rates sufficient to
maintain desired plant species, deferred grazing, rotation
grazing, and restricted grazing when the soil is wet.
Plants can be damaged by grazing before they are well
established or when the soil is too wet or by overgrazing.
Short and sparse cover of pasture plants increases the
hazard of soil erosion and weed competition and may
make it necessary to renovate the pasture to maintain
production.

Trees are suited to this soil, but most of the acreage is
farmed. Equipment limitations and rate of seedling mor-
tality are the main concerns of management. The use of
equipment is limited because the surface layer of the soil
is slick when wet. Machine planting is practical. Strong
healthy plants that are properly set are most likely to
survive.

This soil is limited for most urban uses because of
slope, low strength, and tendency of the subsoil to shrink
and swell. Soil erosion is very difficult to control if the
vegetation is removed. If this soil is used as a construc-
tion site, development should be on the contour. Removal
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of vegetation should be held to a minimum, and plant
cover should be established quickly in denuded areas.
Care should be taken to keep drainage outlets in depres-
sions open. If outlets become clogged with sediment and
debris, ponding can become a problem. In some places it
is practical to construct dikes and sediment basins to help
hold sediment in the construction area and reduce the
amount of damage below the site. The clayey subsoil is a
poor source of topsoil. Capability subclass IVe; woodland
ordination 3ec.

CtD3—Cumberland silty clay loam, 12 to 20 percent
slopes, severely eroded. This moderately steep, deep, well
drained soil is on karst uplands and in bands on hillsides.
Slopes are commonly convex, and steepness commonly va-
ries within short distances. Drainageways are dismem-
bered and lead through openings in depressions into un-
derground streams. Some of these sinking creeks drain
several hundred acres-of land. Some of the depressions
are ponded very briefly, and some are ponded for years
before they suddenly drain. Areas of this soil are 5 to 175
acres in size. The areas are truncated by erosion and most
are gullied.

This soil has lost most of its original surface layer
through erosion. In a representative profile, the plow
layer is dark reddish brown silty clay loam about 6 inches
thick. The subsoil, more than 60 inches thick, is dark red,
plastic clay. Fragments of chert are scattered through the
profile and make up about 10 percent of the upper part.

Included with this soil in mapping are some small areas
of Huntington and Newark soils in depressions, and some
intermingled areas of uneroded Cumberland soils. Also in-
cluded are some soils similar to Cumberland soils except
that they have as much as 20 percent chert fragments
through the profile. These cherty soils make up about 10
percent of the acreage.

The available water capacity of this soil is high, and
permeability is moderate. The root zone is deep, but the
plow layer has a low organic-matter content and poor
tilth. The reaction ranges from medium acid to strongly
acid in unlimed areas. Runoff is rapid. The clayey plastic
subsoil has a moderate shrink-swell potential and low
strength.

This soil is in pasture, brush, and trees. It is poorly
suited to cultivated crops and many urban uses. It is
suited to pasture or trees and to use as habitat for
woodland or openland wildlife. The hazard of erosion is
very severe if the plant cover is removed.

This soil is not suited to cultivated crops because of the
effects of past erosion and the high risk of further
damage if it is cultivated. It is poorly suited to hay crops
that leave the soil unprotected after harvest. A good per-
manent vegetative cover is needed to reduce runoff and
control erosion.

All of the pasture grasses and legumes commonly
grown in the area are suited to this soil. Control of ero-
sion and establishment and maintenance of suitable
grasses and legumes are the major concerns of manage-
ment. Because of low content of organic matter in the

plow layer and poor tilth, suitable stands of grasses and
legumes generally are difficult to establish. Thick cover is
needed to protect the soil from erosion. Severe damage to
the plant cover can result from overgrazing or from graz-
ing when the soil is too wet. Grazing animals can compact
the soil when it is too wet, and this increases the rate of
runoff and the hazard of soil erosion. Important manage-
ment practices are adequate seedbed preparation, applica-
tion of lime and fertilizer, proper stocking rates to main-
tain desired pasture plants, rotation grazing, deferred
grazing, and restricted grazing when the soil is wet.

Trees are suited to this soil, but most areas are in
pasture or brush. Hazard of erosion, equipment limita-
tions, and rate of seedling mortality are the main con-
cerns of management. To help control erosion, all logging
roads, skid trails, and planting operations should be on
the contour. Properly transplanted strong plants are most
likely to survive. The use of equipment is restricted
mainly by the moderately steep slopes and the tendency
of the soil to become slick when wet. Machine planting is
difficult because of the moderately steep slope, the
uneven surface, and gullies.

This soil is limited for most urban uses because of
slope, low strength, and tendency of the soil to shrink and
swell. Soil erosion is very difficult to control if the plant
cover is removed. If this soil is used as a construction
site, development should be on the contour. Removal of
vegetation should be held to a minimum, and plant cover
should be established quickly in denuded areas. Care
should be taken to keep drainage outlets in depressions
open. If outlets become clogged with sediment and debris,
ponding ean become a problem. In some places it is prac-
tical to construct dikes and sediment basins to help hold
sediment in the construction area and reduce the amount
of damage below the site. The clayey subsoil is a poor
source for topsoil. Capability subclass VIe; woodland or-
dination 3c. '

Dn—Dunning silty clay loam (0 to 2 percent slopes).
This very poorly drained, nearly level soil is in depres-
sions and karst valleys on the uplands and in low areas on
flood plains. Areas are about 5 to 50 acres in size. In the
karst areas, drainageways lead through openings in
depressions into underground streams. This soil is subject
to frequent flooding from November to May, and a few
areas in depressions are ponded for short periods in rainy
seasons.

In a representative profile the plow layer is very dark
grayish brown silty clay loam about 7 inches thick. The
subsoil, about 25 inches thick, is very dark grayish brown
to dark gray silty clay. The substratum, more than 28
inches thick, is dark gray silty clay mottled in shades of
brown.

Included in mapping are some soils similar to Dunning
soils except that they have a brown silt loam plow layer
and silty clay loam in the upper 10 inches of the subsoil.

This soil has slow permeability and a high available
water capacity. The root zone is deep. Reaction ranges
from slightly acid to mildly alkaline. Runoff is very slow.
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The plow layer is high in content of organic matter and
has fair tilth. Because of the high clay content it is
somewhat difficult to work. The seasonal high water table
is within 6 inches of the surface. This soil has moderate
shrink-swell potential and low strength.

Most of the acreage of this soil is used for hay and
pasture. This soil generally is not used for cultivated
crops unless it is artificially drained. It is suited to trees
and to use as habitat for wetland and woodland wildlife.
The hazard of flooding, wetness, seasonal high water
table, and slow permeability limit its use for urban
developments. :

Cultivated crops are poorly suited to this soil because
of wetness and flooding. Farming operations are com-
monly delayed because of wetness. If tillage is delayed,
weeds compete with crops. Crops sometimes fail because
of the high water table. Plowing when the soil is too wet
causes clods to form and makes seedbed preparation dif-
ficult.

Artificial drainage improves the suitability of this soil
for crops. Tile drains, open ditches, and improved chan-
nels have been used to reduce soil wetness. Some areas
do not have suitable outlets for artificial drains. In some
areas ditches can be used to control runoff and overwash
from adjacent soils. Care should be taken to maintain all
drainage outlets in depressions. If outlets are sealed,
ponding becomes a problem. If drained, this soil is suited
to a fairly wide range of crops. Winter crops are poorly
suited because of flooding and the high water table in
winter and spring. Crops that can tolerate moderate to
severe wetness are best suited.

This soil is easiest to work when the moisture content
is most favorable. The high content of organic matter is
fairly easy to maintain if crop residue is returned to the
soil and if green manure cover crops are used in the
cropping system. Lime is generally not required. Fertil-
izer is needed if the soil is cropped intensively.

Unless it is drained this soil is better suited to pasture
than to intertilled crops. Pasture grasses and legumes
that can tolerate wetness and flooding are best suited.
Grazing should be restricted when the water table is near
the surface, and overgrazing should be prevented. Graz-
ing animals can compact the soil and cause excessive
damage to the plants when the soil is saturated. Over-
grazing results in thin cover of pasture plants and per-
mits increased competition from weeds.

Trees are suited to this soil, but most of the acreage is
cleared. The major management concerns for woodland
are limited use of equipment and competiton from weeds
with tree seedlings. Competing plants grow rapidly
because of the abundance of available moisture during the
growing season. Trees planted in open fields generally
require cultivation or weeding by other suitable methods
to control competition until the seedlings are established.
The use of equipment is restricted mainly because of the
seasonal high water table and extreme wetness of the
soil.

This soil is limited for most urban uses mainly because
of the hazard of flooding. Even if the soil is protected
from flooding, the extreme wetness and seasonal high
water table make it poorly suited for most uses. Shrink-
swell potential, low strength, and the slow permeability
also affect its use for some urban developments. Capabili-
ty subclass ITIw; woodland ordination 1w.

EIB—Elk silt loam, 2 to 6 percent slopes. This gently
sloping, deep, well drained soil is on stream terraces. The
areas are oval or in bands 200 to 1,200 feet wide and 5 to
120 acres in size. Most areas of this soil are subject to oc-
casional flooding from about November to May. Shallow
drainageways occur in most areas.

In a representative profile, the plow layer is brown silt
loam about 9 inches thick. The subsoil, about 31 inches
thick, is dark yellowish brown silt loam to a depth of 13
inches. From 13 to 26 inches it is brown silt loam, and
from 26 inches to 40 inches it is yellowish brown silty clay
loam. The substratum, more than 20 inches thick, is yel-
lowish brown silty clay loam mottled in shades of brown
and gray.

The available water capacity of this soil is high, and
permeability is moderate. The root zone is deep. The plow
layer has a moderate organic matter content and good
tilth. Reaction ranges from medium acid to strongly acid
in unlimed areas. Runoff is medium. The shrink-swell
potential is low.

This soil is suited for farming and for trees. Most of
the acreage is in cultivated crops, hay, and pasture.
Because most areas are subject to occasional flooding, this
soil is poorly suited for nearly all urban development.

Nearly all of the cultivated crops commonly grown in
the area are suited to this soil. Winter crops are poorly
suited because of the hazard of flooding during the grow-
ing season. The loamy plow layer has a2 moderate organic-
matter content and is easy to till. It can be worked over a
fairly wide range in moisture content without danger of
clodding or crusting. The hazard of erosion is moderate,
but the control of erosion is a major concern of manage-
ment where the soil is cultivated. Some practices that
help control erosion and insure continued high crop yields
are minimum tillage, contour tillage, terracing, strip-
cropping, use of cover crops and grasses and legumes in
the cropping system, and applying fertilizer and lime ac-
cording to crop needs. Keeping crop residue on or near
the surface also helps to slow surface runoff and control
erosion. Incorporating some crop residue into the plow
layer helps maintain good tilth and the supply of organic
matter. Drainageways need a permanent vegetative cover
to reduce erosion.

Pasture grasses and legumes are well suited to this soil.
The application of lime and fertilizer, proper stocking
rates to maintain desired pasture plants, deferred graz-
ing, rotation grazing, restricted grazing during wet
seasons, and control of weeds are important management
practices. Plants can be damaged by grazing before they
are well established or when the soil is too wet or by
overgrazing. Short and sparse cover of pasture plants in-



HARDIN AND LARUE COUNTIES, KENTUCKY 21

creases the hazard of soil erosion and weed competition
and may make it necessary to renovate the pasture to
maintain production.

Trees are well suited to this soil, but most of the acre-
age is farmed. Machine planting is practical. Cultivation
or other suitable methods are generally required to
reduce plant competition to young seedlings planted in
open fields.

This soil is limited for nearly all urban uses because
most areas are flooded ocecasionally. Areas that are pro-
tected from flooding are suited for most urban develop-
ments. Capability subclass Ile; woodland ordination 20.

EIC—Elk silt loam, 6 to 12 percent slopes. This slop-
ing, deep, well drained soil is on stream terraces. Areas
are in bands 150 to 500 feet wide and 5 to 80 acres in size.
Shallow to moderately deep drainageways cross most
areas. Most areas of this soil are subject to oceasional
flooding from about November to May.

In a representative profile of this soil, the plow layer is
brown silt loam 9 inches thick. The subsoil, about 31
inches thick, is yellowish brown heavy silt loam to a depth
of 26 inches. From 26 inches to 40 inches it is yellowish
brown silty clay loam. The substratum, more than 20
inches thick, is yellowish brown silty clay loam mottled in
shades of brown.

Included in mapping are some steep soils on stream
banks and some soils similar to Nolin silt loam except
that they have a thinner solum and the substratum is
stratified silt and sand.

The available water capacity of this soil is high, and
permeability is moderate. The root zone is deep. The plow
layer has a moderate organic-matter content and good
tilth. Reaction ranges from medium acid to strongly acid
in unlimed areas. Runoff is medium. The shrink-swell
potential is low.

This soil is suited to farm crops and trees. Most of the
acreage is in cultivated crops, hay, and pasture. Because
most areas are flooded ocecasionally, this soil is poorly
suited to nearly all urban uses.

Nearly all of the cultivated crops commonly grown in
the area are suited to this soil. Winter crops are poorly
suited because of the hazard of flooding during the grow-
ing season. The loamy plow layer has a moderate organic-
matter content and is easy to till. It can be worked over a
fairly wide range in moisture content without danger of
clodding or crusting. The hazard of erosion is severe if
the soil is cultivated, and this is a major concern of
management. Some practices that help to control erosion
and insure continued high crop yields are minimum til-
lage, contour tillage, terracing, striperopping, use of cover
crops and grasses and legumes in the cropping system,
and applying fertilizer and lime according to crop needs.
Keeping crop residue on or near the surface also helps to
slow surface runoff and control erosion. Incorporating
some crop residue into the plow layer helps maintain good
tilth and the supply of organic matter. Drainageways
need a permanent vegetative cover to reduce erosion.

Pasture grasses and legumes are well suited to this soil.
The application of lime and fertilizer, proper stocking
rates to maintain desired pasture plants, deferred graz-
ing, rotation grazing, restricted grazing during wet
seasons, and control of weeds are important management
practices. Plants can be damaged by grazing before they
are well established or when the soil is too wet or by
overgrazing. Short and sparse cover of pasture plants in-
creases the hazard of soil erosion and weed competition
and may make it necessary to renovate the pasture to
maintain production.

Trees are well suited to this soil, but most of the acre-
age is farmed. Machine planting is practical. Cultivation
or other suitable methods generally are required to
reduce plant competition to young seedlings planted in
open fields.

This soil is limited for nearly all urban uses because
most areas are flooded occasionally. Areas that are pro-
tected from flooding are suited for most developments.
Slope is a limitation to some uses. Capability subclass
IITe; woodland ordination 2o.

FdC—Fredonia-Rock outcrop complex, 6 to 20 per-
cent slopes. This complex consists of sloping to moderate-
ly steep, moderately deep, well drained soils and Rock
outcrop on karst uplands. Limestone outcrops spaced
from 1 to 200 feet apart cover 10 to 25 percent of the sur-
face area and average 20 percent. Slopes are complex.
Drainageways are dismembered and lead through
openings in depressions into underground streams. Most
areas have severely eroded spots and shallow gullies. This
complex is about 65 percent Fredonia silt loam, 20 per-
cent Rock outerop, and 15 percent other soils. Areas are
from 10 to 400 acres in size.

In a representative profile of the Fredonia soil, the sur-
face layer is dark brown silt loam about 10 inches thick.
The subsoil, about 18 inches thick, is dark red to dark
reddish brown clay. Hard limestone bedrock is below a
depth of about 28 inches.

Included with this complex in mapping are some small
areas of Cumberland soils, some soils that have a dark
brown to brown silty clay loam surface layer that is 5 to
10 inches thick and is underlain by limestone bedrock, and
some severely eroded Fredonia soils that have a a silty
clay loam plow layer.

Permeability of the Fredonia soil in this complex is
moderately slow. The available water capacity is
moderate, and the root zone is moderately deep to
limestone bedrock. Reaction ranges from medium acid to
moderately alkaline. The plow layer has a moderate or-
ganic-matter content and good tilth. Operation of farm
machinery is impractical because of the extent of Rock
outerop. Runoff is rapid. Depth to hard limestone bedrock
is 20 to 40 inches. The clayey subsoil has a moderate
shrink-swell potential.

This complex is in trees, brush, and rough pasture. It is
poorly suited to cultivated crops and nearly all urban
uses. It has potential for pasture and trees and for open-
land or woodland wildlife habitat.
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Cultivated crops are not suited to this complex because
of the extent of Rock outerop and the risk of very severe
damage by erosion unless the soil is protected by per-
manent vegetative cover.

This complex is suited to pasture, but seedbed prepara-
tion and weed control are difficult because of the extent
of Rock outerop. There is a high risk of severe damage by
erosion unless the soils are kept in thick stands of vegeta-
tive cover. Suited plants that require the least amount of
renovation should be selected for seeding. Fertilizer and
lime need to be applied in sufficient amounts to provide
for rapid growth of seedlings and quick establishment of
cover. Grazing should be delayed until cover is well
established. Overgrazing should be avoided.

Trees are suited to this complex, and some of the acre-
age is in woods. Equipment limitations are the main con-
cerns of management. Machine planting is difficult
because of the extent of Rock outerop. Rock outerop and
clayey spots that are slick when wet restrict the use of
equipment.

This complex is poorly suited for nearly all urban uses
because of the extent of Rock outcrop, depth to bedrock,
moderately slow permeability, moderately steep slopes,
and moderate shrink-swell potential. The soils in this com-
plex can be severely damaged by erosion if the plant
cover is removed. If the soils are used as construction
sites, development should be on the contour. Removal of
vegetative cover should be held to a minimum, and plant
cover should be established quickly in denuded areas.
Capability subclass VIs; Fredonia part in woodland or-
dination 3¢, Rock outcrop part not placed in a woodland
ordination.

FrC—Frondorf-Lenberg silt loams, 6 to 12 percent
slopes. This complex consists of sloping, well drained soils
on upper side slopes and narrow ridges. The slopes com-
monly are slightly concave, but on ridgetops they are con-
vex. The areas are in strips 150 to 600 feet wide and 5 to
125 acres in size. A few seepy spots occur in most areas.
Shallow drainageways are common, and some severely
eroded spots have shallow gullies. The complex is about
60 percent Frondorf silt loam and 40 percent Lenberg silt
loam and similar soils. The Frondorf and Lenberg soils in
this complex form such an intricate pattern that they
were not separated in mapping.

In a representative profile of the Frondorf soil in this
complex, the plow layer is brown silt loam about 6 inches
thick. The subsoil, about 27 inches thick, is brown to
strong brown silt loam and silty clay loam in the upper
part and yellowish brown gravelly silt loam in the lower
11 inches. Sandstone bedrock is below a depth of about 33
inches.

In a representative profile of the Lenberg soil, the
plow layer is brown silt loam about 6 inches thick. The
subsoil, about 25 inches thick, consists of a thin layer of
yellowish brown silt loam underlain by yellowish red,
very firm, plastic clay that has fragments of shale and
gray mottles in the lower 6 inches. The substratum, about
6 inches thick, is very firm shaly clay mottled in shades of

brown and gray. Soft acid gray shale is below a depth of
about 37 inches.

Included with this soil complex in mapping are soils
similar to the Lenberg soil except that they have as much
as 20 percent shale and sandstone fragments in the upper
part of the profile. A few spots scattered through most
areas of this complex are severely eroded. The plow layer
of the severely eroded Lenberg soil is silty clay loam.
Also included are some small intermingled areas of the
Steinsburg and Wellston soils. The Steinsburg soil has a
brown fine sandy loam plow layer and a brown sandy
loam subsoil. The Wellston soil is similar to the Frondorf
soil except that it is deeper to bedrock.

Permeability is moderately slow in the Lenberg soil
and moderate in the Frondorf soil. These soils are
moderate in available moisture capacity, and they have a
moderately deep root zone. Root growth is restricted by
the clayey subsoil of the Lenberg soil. The plow layers
are moderate to low in content of organic matter. Tilth is
fair. In some severely eroded spots of the Lenberg soil,
the clayey plow layer is difficult to work. Except for
these clayey spots and some included soils that have a
high content of coarse fragments, the plow layer is
generally easy to work. Surface runoff is rapid. The reac-
tion in unlimed areas is strongly acid to very strongly
acid. The depth to sandstone or soft shale bedrock ranges
from about 20 to 40 inches. The clayey subsoil of the Len-
berg soil has a moderate shrink-swell potential.

This soil complex is mostly in brush, grass, or trees. It
has very limited potential for cultivated crops and for
many urban uses. The hazard of erosion is very severe if
the plant cover is removed.

The soils in this complex are better suited to pasture
and hay crops than to cultivated crops. They are poorly
suited for cultivated crops because of excessive runoff
and the high risk of very severe damage by erosion if the
plant cover is removed. Maintaining and improving tilth
in cultivated areas are difficult. The response of crops to
lime and fertilizer is low to moderate. If these soils are
cultivated, effective management practices are required
to control erosion, to increase the supply of organic
matter, and to improve tilth. Contour tillage, strip-
cropping, minimum tillage, use of cover crops, and includ-
ing grasses and legumes in the cropping system are prac-
tices that help to reduce runoff and control erosion.
Drainageways need to be kept in permanent vegetative
cover to reduce erosion. Incorporating some crop residue
into the plow layer reduces the tendency of these soils to
clod and crust. Tilling within the proper moisture content
also helps to reduce soil compaction and clodding.

These soils are suited to most of the pasture plants
commonly grown in the area. Grasses and legumes that
can stand short periods of drought are best suited.
Pasture management practices are needed that will main-
tain a good plant cover, slow surface runoff, and control
erosion. Overgrazing and grazing when the soils are wet
should be avoided. Overgrazing damages the pasture
plants and leaves the soil surface unprotected. If the
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pasture is grazed when the soils are wet, the surface
layer compacts easily, runoff is increased, and soil losses
through erosion are excessive. Operating equipment on
the contour, proper stocking rates to maintain desirable
plant species, deferred grazing, and rotation of pastures
are practices that are also needed to control erosion.

The soils in this complex are suited to trees. Hazard of
erosion on the Lenberg soil and plant competition on the
Frondorf soil are the main concerns of management. To
control erosion all logging roads, skid trails, and planting
operations should be on the contour. Clearing shrubs from
cutover woods and controlling weeds in open fields can
help control undesirable plants until seedlings are
established. Machine planting is practical.

The soils in this complex are limited for most urban
uses, mainly because of the moderately slow permeability
and shrink-swell potential in the Lenberg soil, and the
steepness of the slopes. Shallow excavations are difficult
to make in these soils because of the shale or sandstone
bedrock at a depth of 20 to 40 inches. These soils can be
severely damaged by erosion unless they are protected by
vegetative cover. If the soils are used as construction
sites, development should be on the contour. Removal of
vegetation should be held to a minimum, and plant cover
should be established quickly in denuded areas. The
clayey subsoil of the Lenberg soil is poorly suited for use
as topsoil. Stockpiling the silt loam surface layer and
using it to resurface developed areas can speed revegeta-
tion. Capability subclass IVe; Frondorf part in woodland
ordination 20, Lenberg part in woodland ordination 3c.

FrD—Frondorf-Lenberg silt loams, 12 to 20 percent
slopes. This complex consists of moderately steep, well
drained soils on upper side slopes and on foot slopes. The
areas that are on foot slopes are in the eastern part of
the survey area. In these areas the slopes are convex.
The side slopes are concave. A few seepy spots are in
most areas. Shallow drainageways are common. Most
areas have small severely eroded spots and shallow gul-
lies. The areas are in bands 150 to 400 feet wide and 5 to
75 acres in size. The complex is about 60 percent Fron-
dorf silt loam and 40 percent Lenberg silt loam and
similar soils. These soils form such an intricate pattern
that they were not separated in mapping.

The Frondorf and Lenberg soils differ mainly in the
texture and color of the subsoil. In a representative
profile of the Frondorf soil, the plow layer is brown silt
loam about 6 inches thick. The subsoil, about 27 inches
thick, is brown to strong brown silt loam and silty clay
loam in the upper part and yellowish brown gravelly silt

loam in the lower 11 inches. Sandstone bedrock is below a

depth of about 33 inches. In a representative profile of
the Lenberg soil, the plow layer is brown silt loam about
6 inches thick. The subsoil is about 25 inches thick. The
upper part consists of a thin layer of yellowish brown silt
loam. The lower part is yellowish red, very firm, plastic
clay that has fragments of shale and gray mottles in the
lower 6 inches. The substratum, about 6 inches thick, is
very firm shaly clay mottled in shades of brown and gray.
Soft, acid gray shale is below a depth of about 37 inches.

Included with this soil complex in mapping are soils
similar to the Lenberg soil except that they have as much
as 20 percent fragments of sandstone, shale, and chert in
the upper part of the profile. A few spots of severely
eroded Frondorf and Lenberg soils are in most areas. The
plow layer of the severely eroded Lenberg soil is silty
clay loam. Also included are some small intermingled
areas of the Steinsburg and Wellston soils. The Stein-
sburg soil has a brown fine sandy loam plow layer and a
brown sandy loam subsoil. The Wellston soil is similar to
the Frondorf soil except that it is deeper to bedrock.

Permeability is moderately slow in the Lenberg soil
and moderate in the Frondorf soil. These soils are
moderate in available moisture capacity, and they have
moderately deep root zones. The root zone in the Lenberg
soil is restricted because of the clayey subsoil. Tilth of
these soils is fair. The plow layer is generally easy to
work, but some clayey spots of the severely eroded Len-
berg soil and some included soils that have gravelly plow
layers are difficult to work. Runoff is rapid. The reaction
in unlimed areas is strongly acid to very strongly acid.
The depth to sandstone or shale bedrock ranges from 20
to 40 inches. The clayey subsoil of the Lenberg soil has a
moderate shrink-swell potential.

This complex is in brush, grass, and trees. These soils
have poor potential for cultivated crops and for many
urban uses. They are suited for pasture or trees and for
openland or woodland wildlife habitat. The hazard of ero-
sion is very severe if plant cover is removed.

These soils are not suited for cultivated crops because
of the moderately steep slopes and the risk of very
severe damage by erosion. Hay crops that leave the soil
unprotected after harvest are poorly suited. A permanent
vegetative cover is needed to reduce runoff and control
erosion.

These soils are suited to pasture. If the soil is used for
pasture, management practices are needed that will slow
surface runoff and control erosion. Plants that require the
least amount of renovation should be selected for seeding.
All equipment operations should be on the contour. Lime
and fertilizer need to be applied in sufficient quantities to
provide for rapid growth of seedlings and quick establish-
ment of cover. Grazing should be delayed until cover is
well established, and overgrazing should be avoided.

The soils in this complex are suited to trees, and some
of the acreage is in woods. Hazard of erosion and equip-
ment limitations are the main concerns of management.
For control of erosion, all logging roads, skid trails, and
machine plantings should be on the contour. The use of
equipment is restricted mainly by the moderately steep
slopes. In a few seepy spots and in some spots where the
surface is clayey, equipment may bog down or slip when
the soils are wet.

The soils in this complex are limited for most urban
uses, mainly because of slope. Shallow excavations are
difficult to make because of the underlying shale and
sandstone bedrock at a depth of about 20 to 40 inches.
The moderately slow permeability in the Lenberg soil is a
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limitation for waste disposal systems. The shrinking and
swelling in the Lenberg soil can cause damage to founda-
tions and pavements. Areas of this complex that occur on
foot ‘slopes are subject to slides. These soils can be
severely damaged by erosion unless they are protected by
vegetative cover. If the soils are used as construction
sites, development should be on the contour. Removal of
vegetative cover should be held to a minimum, and plant
cover should be established quickly in denuded areas.
Capability subclass Vle; Frondorf part in woodland or-
dination 2r, Lenberg part in woodland ordination 3c.

GmE—Garmon silt loam, 25 to 60 percent slopes.
This steep to very steep, moderately deep, well drained
soil is on hillsides. Areas are in long bands 200 to 2,500
feet wide on valley walls, and the widest areas extend
across narrow ridges and valleys.

In a representative profile of this soil the surface layer
is silt loam about 10 inches thick. The upper 4 inches is
very dark grayish brown and the remainder is brown.
The subsoil, about 11 inches thick, is yellowish brown
shaly silt loam. The substratum, about 11 inches thick, is
dark yellowish brown shaly silty clay loam. Limestone
and shale bedrock is at a depth of about 32 inches.

Included in mapping are some thin bands of the
Caneyville-Rock outcrop complex at the upper boundary
and on ridgetops. Also included are some small areas of
soils that have a dark grayish brown surface layer and a
brown silt loam subsoil that is underlain by bedrock at a
depth of 8 to 15 inches. These included soils and rock out-
crops make up about 15 percent of the mapping unit.

Permeability of this soil is moderately rapid, and the
available water capacity is moderate. The root zone is
moderately deep, and the plow layer has a moderate con-
tent of organic matter and good tilth. Reaction ranges
from medium acid to neutral. Runoff is very rapid. The
shrink-swell potential is low.

This soil is mostly in trees. It is not suited for farming
and most urban uses mainly because of the steep slopes.
It is suited for trees and for woodland wildlife habitat.

Pasture is not suited to this soil because of the steep
slopes. Even the use of light equipment for seeding and
for maintenance of stands of grasses and legumes is im-
practical. This soil is subject to very severe damage by
erosion if the plant cover is removed.

- Trees are suited to this soil, and most of the acreage is

in woods. Hazard of erosion and equipment restrictions
are main concerns of management. To control erosion, all
logging roads and skid trails should be on the contour
wherever possible. The use of equipment is restricted
mainly by the steepness of the slopes. Specialized logging
equipment is generally required for harvesting, and
machine planting is impractical.

This soil is not suited for urban uses because of the
steep slopes and depth to bedrock. It is subject to very
severe damage by erosion if the plant cover is removed.
It is suited for woodland wildlife habitat. Capability sub-
class VIle; woodland ordination 4r.

GnB—Gatton silt loam, 2 to 6 percent slopes. This
gently sloping, well drained soil is on ridgetops and on
benches on rolling uplands and in fan-shaped areas at the
head of drainageways. Areas are about 7 to 325 acres in
size, and some are cut by shallow drainageways.

In a representative profile, the plow layer is dark yel-
lowish brown silt loam about 6 inches thick. The subsoil,
more than 59 inches thick, is strong brown silt loam to a
depth of about 22 inches. From 22 inches to 42 inches is a
very firm, compact fragipan. The upper 14 inches is yel-
lowish brown fine sandy loam mottled gray and reddish
yellow, and the lower 6 inches is strong brown sandy clay
loam mottled gray and brownish yellow. Below the
fragipan is red, brownish yellow, and gray mottled sandy
clay more than 23 inches thick.

Included in mapping are some small spots of severely
eroded Gatton soils in which the plow layer is mostly sub-
soil.

Permeability of this soil is moderate above the fragipan
and slow in the fragipan. The available water capacity is
moderate, and the root zone is moderately deep and is
restricted by a very firm, dense fragipan. Reaction is
strongly acid or very strongly acid in unlimed areas. Ru-
noff is medium. The plow layer has moderate organic-
matter content and good tilth. A seasonal high water
table is within 18 to 24 inches of the surface. The shrink-
swell potential is low in the upper part of the profile and
moderate in horizons beneath the fragipan.

This soil is suited for farming and for trees. Most of
the acreage is in cultivated crops, hay, and pasture. This
soil is limited for most urban uses mainly because of slow
permeability in the fragipan and wetness.

This soil is suited for cultivated crops that have shallow
to moderately deep roots and that can tolerate slight wet-
ness. For long periods in winter the soil remains satu-
rated, and it is somewhat slow to dry out and warm up in
spring. This seasonal wetness sometimes delays farming
operations. The root zone is limited by a very firm, dense
fragipan at a depth of about 22 inches. Lack of roots in
the fragipan sometimes results in this soil being droughty
during dry seasons. The loamy plow layer has a moderate
organic-matter content and is easy to till. It can be
worked over a fairly wide range in moisture content
without danger of clodding or crusting. Tile drainage is
generally not feasible, but runoff and overwash from
higher adjacent soils can be controlled in some areas by
diversion ditches.

The hazard of erosion is moderate, but control of ero-
sion is a major concern of management where the soil is
cultivated. Some practices that will slow surface runoff
and help control erosion are minimum tillage, contour til-
lage, terracing, stripcropping, and use of cover crops and
grasses and legumes in the cropping system. Crop residue
should be kept on or near the surface; incorporating some
of it into the plow layer helps maintain good tilth and the
supply of organic matter. Drainageways should have a
permanent vegetative cover to reduce erosion. Lime and
fertilizer should be applied according to crop needs.
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This soil is suited to pasture. Shallow to moderately
deep rooted grasses and legumes that tolerate slight wet-
ness are best suited. Lime and fertilizer are required for
establishment and maintenance of productive pasture
plants. Plants can be damaged by grazing before they are
well established or when the soil is too wet or by over-
grazing. Short or sparse cover of pasture plants increases
the hazard of soil erosion and weed competition and may
make it necessary to renovate pasture to maintain
production.

This soil is suited to trees, but most of the acreage is
farmed. Machine planting is practical.

This soil is limited for urban uses because of slow
permeability in the fragipan, wetness, seasonal high water
table within 18 to 24 inches of the surface, and moderate
shrink-swell potential and low strength in the lower part
of the subsoil. The slow permeability and wetness make it
poorly suited for waste disposal systems. Excess water
pressure that results from the seasonal high water table
can damage basements and cause other severe water
problems. This soil erodes easily where it is exposed. If
the soil is used as a construction site, development should
be on the contour. Removal of vegetation should be held
to a minimum, and plant cover should be established
quickly in denuded areas. Capability subclass Ile;
woodland ordination 3o.

Gu—Gullied land. This mapping unit consists of land
that is so deeply cut by gullies or that has undergone
such severe sheet erosion that the soil profile has been
largely destroyed. Of the original soil, only the narrow
strips between the gullies remain. In places where sheet
erosion has occurred, the parent materials are exposed
and the gullies are less evident. Slope ranges from about
7 to 30 percent. Areas are 3 to 40 acres in size. Gullied
land is most closely associated with the Sonora, Riney,
Wellston, Waynesboro, Crider, and Vertrees soils. One or
more of these soils make up as much as 35 percent of
some areas.

Gullied land is generally moderate to high in available
water capacity and low in content of organic matter. The
root zone ranges from moderately deep to deep. Permea-
bility is moderate to moderately slow, and runoff is very
rapid. Reaction ranges from medium acid to very strongly
acid. Depth to bedrock is commonly more than 4 feet.

Most of the acreage is in sparse cover of brush or
trees. It is not suited for cultivation, and it is not suited
for pasture unless the gullies are filled and the surface is
smoothed. Reclamation generally requires the use of
heavy equipment. Most reclaimed areas have potential for
pasture, trees, woodland wildlife habitat, and some types
of urban development. Because of the variation in charac-
teristics of the soil material and the range in slope, onsite
investigation is required to predict behavior for various
land uses. Areas need a permanent vegetative cover that
will protect the soils from further damage by erosion. Not
placed in a capability subclass or woodland ordination.

HnB—Hagerstown silt loam, 2 to 6 percent slopes.
This gently sloping, deep, well drained soil is on narrow

ridgetops and in karst areas. Slopes are convex, and in
the karst areas steepness varies within short distances.
Areas are from 5 to 125 acres in size. In the karst areas,
runoff goes into openings in depressions and into un-
derground streams. Some depressions are ponded for
very brief periods, but some ponds remain for years be-
fore they suddenly drain. In most areas of this soil there
are a few rock outcrops.

In a representative profile, the plow layer is brown silt
loam about 6 inches thick. The subsoil, about 42 inches
thick, is yellowish red plastic silty clay loam to a depth of
13 inches, and from 13 inches to 48 inches it is red to red-
dish brown plastie clay. Limestone bedrock is at a depth
of 48 inches.

Included in mapping are Caneyville and Crider soils in
some small intermingled areas that are generally less
than one acre in size. The included Caneyville soil is un-
derlain by bedrock at a depth of 20 to 40 inches, and the
Crider soil has a silty clay loam subsoil that extends to a
depth of about 30 inches. These inclusions make up about
10 percent of the mapping unit.

Permeability of this soil is moderate, and the available
water capacity is high. The root zone is deep. The plow
layer has a moderate organic-matter content and good
tilth. Reaction ranges from strongly acid to neutral. Ru-
noff is medium. Depth to bedrock ranges from about 40
to 60 inches. The subsoil is moderate in shrink-swell
potential and has low strength.

This soil is suited to farming and to trees. About two-
thirds of the acreage is in cultivated crops, hay, and
pasture (fig. 11). It is limited for most urban uses because
of depth to bedrock, low strength, and the tendency of
the clayey subsoil to shrink and swell. This soil is suited
to openland and woodland wildlife habitat.

All of the crops commonly grown in the area are suited
to this soil. The loamy plow layer has a moderate organic-
matter content and is easy to till. It can be worked over a
fairly wide range in moisture content without danger of
clodding or crusting. The hazard of erosion is moderate,
and the control of erosion is a major concern of manage-
ment where the soil is cultivated. Some practices that
help to control erosion and insure continued high crop
yields are minimum tillage, contour tillage, terracing,
striperopping, use of cover crops and grasses and legumes
in the cropping system, and applying fertilizer and lime
according to crop needs. Keeping crop residue on or near
the surface also helps to slow surface runoff and control
erosion. Incorporating some crop residue into the plow
layer helps maintain good tilth and the supply of organic
matter. Drainageways need a permanent vegetative cover
to reduce erosion.

Pasture grasses and legumes are suited to this soil. The
application of lime and fertilizer, proper stocking rates to
maintain desired pasture plants, deferred grazing, rota-
tion grazing, and control of weeds are important manage-
ment practices. Plants can be damaged by grazing before
they are well established or when the soil is too wet or by
overgrazing. Short and sparse cover of pasture plants in-
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creases the hazard of soil erosion and weed competition
and may make it necessary to renovate the pasture to
maintain production.

Trees are well suited to this soil, and about one-third of
the acreage is in woods. Undesirable plants compete
favorably with tree seedlings. Shrubbing in cutover areas
and cultivation or other suitable methods in open fields
are generally required to control plant competition until
the young seedlings are established. Machine planting is
practical.

This soil is limited for most urban uses because of low
strength and the tendency of the clayey subsoil to shrink
and swell. Depth of excavations is limited because hard
limestone bedrock is at a depth of 40 to 60 inches. If the
soil is used as a construction site, care should be taken to
keep all drainage outlets open. If drainage outlets in
depressions become clogged with sediment and debris,
ponding can become a problem. To control erosion and
reduce the amount of sediment produced, development of
the site should be on the contour. Removal of vegetation
should be held to a minimum, and plant cover needs to be
established quickly in denuded areas. The clayey subsoil
is a poor source of topsoil. Stockpiling of topsoil and using
it to form the surface layer of developed sites can help to
establish and maintain lawns and shrubs. Capability sub-
class IIe; woodland ordination lo.

HnC—Hagerstown silt loam, 6 to 12 percent slopes.
This sloping, deep, well drained soil is on narrow
ridgetops and in karst areas. Slopes are convex, and in
the karst areas steepness varies within short distances.
Areas are from 5 to 375 acres in size. In the karst areas,
drainageways are dismembered because runoff goes into
openings in depressions and into underground streams.
Some depressions are ponded for very brief periods, but
some ponds remain for years before they suddenly drain.
In most areas of this soil there are a few rock outcrops.
Shallow drainageways are common.

In a representative profile the plow layer is brown silt
loam about 6 inches thick. The subsoil, about 42 inches
thick, is yellowish red plastic silty clay to a depth of 13
inches, and from 13 inches to 48 inches it is red to reddish
brown plastic clay. Limestone bedrock is at a depth of 48
inches.

Included in mapping are some small intermingled areas
of Caneyville soils that are underlain by limestone
bedrock at a depth of 20 to 40 inches. Also included are
some spots of Hagerstown soils that have been severely
damaged by erosion and that have a clayey plow layer.

Permeability of this soil is moderate, and the available
water capacity is high. The root zone is deep. The plow
layer has a moderate organic-matter content and good
tilth. Reaction ranges from strongly acid to neutral. Run-
noff is rapid. Depth to bedrock ranges from about 40 to
60 inches. The subsoil is moderate in shrink-swell poten-
tial and has low strength.

This soil is suited to farming and to trees. About two-
thirds of the acreage is in cultivated crops, hay, and
pasture. It is limited for most urban uses because of

depth to bedrock, slope, low strength, and the tendency of
the clayey subsoil to shrink and swell. This soil is suited
to use as habitat for openland and woodland wildlife.

All of the crops commonly grown in the area are suited
to this soil. The loamy plow layer has a moderate organic-
matter content and is easy to till. It can be worked over a
fairly wide range in moisture content without danger of
clodding or crusting. The severe hazard of erosion is a
major concern of management where the soil is cul-
tivated. Some practices that help to control erosion and
insure continued high crop yields are minimum tillage,
contour tillage, terracing, stripcropping, use of cover
crops and grasses and legumes in the cropping system,
and applying fertilizer and lime according to crop needs.
Keeping crop residue on or near the surface also helps to
slow surface runoff and control erosion. Incorporating
some crop residue into the plow layer helps maintain good
tilth and the supply of organic matter. Drainageways
need a permanent vegetative cover to reduce erosion.

Pasture grasses and legumes are suited to this soil. The
application of lime and fertilizer, proper stocking rates to
maintain desired pasture plants, deferred grazing, rota-
tion grazing, and control of weeds are important manage-
ment practices. Plants can be damaged by grazing before
they are well established or by grazing when the soil is
too wet or by overgrazing. Short and sparse cover of
pasture plants increases the hazard of soil erosion and
weed competition and may make it necessary to renovate
the pasture to maintain production.

Trees are well suited to this soil, and about one-third of
the acreage is in woods. Undesirable plants compete
favorably with tree seedlings. Shrubbing in cutover areas
and cultivation or other suitable methods in open fields
are generally required to control competition until the
seedlings are established. Machine planting is practical.

This soil is limited for most urban uses because of low
strength, slope, and the tendency of the clayey subsoil to
shrink and swell. The depth of excavations is limited
because hard limestone bedrock is at a depth of 40 to 60
inches. If the soil is used as a construction site, care
should be taken to keep all drainage outlets open. If
drainage outlets in depressions become clogged with sedi-
ment and debris, ponding can become a problem. To con-
trol erosion and reduce the amount of sediment produced,
development of the site should be on the contour.
Removal of vegetation should be held to a minimum, and
plant cover needs to be established quickly in denuded
areas. The clayey subsoil is a poor source of topsoil
Stockpiling of the topsoil and using it to form the surface
layer on developed sites can help establish and maintain
lawns and shrubs. Capability subclass IITe; woodland or-
dination lo.

HnD—Hagerstown silt loam, 12 to 20 percent slopes.
This moderately steep, deep, well drained soil is in nar-
row bands on hillsides and in karst areas. Slopes are con-
vex, and in the karst areas steepness varies within short
distances. Areas are from 5 to 85 acres in size. In the
karst areas runoff goes into openings in depressions and
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into underground streams. Some of the depressions are
ponded for very brief periods, but some ponds remain for
years before they suddenly drain. Shallow drainageways
are common. There are a few rock outcrops in most areas.

In a representative profile the plow layer is brown silt
loam 6 inches thick. The subsoil, about 42 inches thick, is
yellowish red plastic clay to a depth of about 18 inches,
and from 13 inches to 48 inches it is red to reddish brown
plastic clay. Limestone bedrock is at a depth of 48 inches.

Included in mapping are some small intermingled areas
of Caneyville and Waynesboro soils. The Caneyville soil
has limestone bedrock at a depth of 20 to 40 inches. The
included Waynesboro soil has a brown loam plow layer
and a thick, yellowish red to red, plastic clay loam to clay
subsoil. Also included are some spots of Hagerstown soils
that have been truncated by erosion and have a clayey
plow layer.

Permeability of this soil is moderate, and the available
water capacity is high. The root zone is deep. The plow
layer has a moderate organic-matter content and good
tilth. Reaction ranges from strongly acid to neutral. Ru-
noff is rapid. Depth to bedrock ranges from about 40 to
60 inches. The subsoil is moderate in shrink-swell poten-
tial and has low strength.

This soil is suited to farming, and about half of the
acreage is in pasture. The remainder is in brush or trees.
It is better suited to hay and pasture than to cultivated
crops. Trees and openland and woodland wildlife habitat
are also suited. This soil is limited for most urban uses
mainly because of slope.

This soil is poorly suited to cultivated crops because of
slope and the risk of very severe damage by erosion. It is
suited to occasional use for cultivated crops, but it needs
a permanent plant cover. If this soil is cultivated, prac-
tices are needed that will help control erosion and main-
tain tilth and the supply of organic matter. Some prac-
tices that help to control erosion are minimum tillage,
contour tillage, striperopping, and use of cover crops and
grasses and legumes in the cropping system. Keeping
crop residue on or near the surface also helps to slow sur-
face runoff and control erosion. Incorporating some crop
residue into the plow layer helps maintain good tilth and
the supply of organic matter. Drainageways need a per-
manent vegetative cover to reduce erosion.

Pasture grasses and legumes are suited to this soil. The
application of lime and fertilizer, proper stocking rates to
maintain desired pasture plants, deferred grazing, rota-
tion grazing, and control of weeds are important manage-
ment practices. Plants can be damaged by grazing before
they are well established or when the soil is too wet or by
overgrazing. Short and sparse cover of pasture plants
leaves the soil unprotected, increases the hazard of soil
erosion and weed competition, and may make it necessary
to renovate a pasture to maintain production.

Trees are suited to this soil. Plant competition, hazard
of erosion, and equipment limitations are the main con-
cerns of management. Shrubbing in cutover areas and cul-
tivation or weeding in open fields can be used to control

competition from undesirable plants until seedlings are
established. The use of equipment is restricted mainly by
slope and by clayey spots that are slick when wet. To
help control erosion, all logging roads, skid trails, and
planting operations should be on the contour. Machine
planting is difficult because of the moderately steep
slopes.

This soil is limited for most urban uses because of low
strength, steepness of the slope, and the tendency of the
clayey subsoil to shrink and swell. Depth of excavations is
limited because hard limestone bedrock is at a depth of 40
to 60 inches. This soil can be very severely damaged by
erosion unless it is protected by vegetative cover. If the
soil is used as a construction site, development should be
on the contour. Removal of vegetation should be held to a
minimum, and plant cover should be established quickly in
denuded areas. Care should be taken to keep drainage
outlets in depressions open. If outlets become clogged
with sediment and debris, ponding can become a problem.
In some places it is practical to construct dikes and sedi-
ment basins to help hold sediment in the construction
area and reduce the amount of damage below the site.
The clayey subsoil is a poor source of topsoil. Capability
subclass I'Ve; woodland ordination 1r.

Hu—Huntington silt loam (0 to 2 percent slopes). This
nearly level, well drained soil is in karst valleys and
depressions on the uplands and on the Ohio River flood
plain. Most areas are oval, some are circular, and a few
are in strips on flood plains. Areas are from 2 to about 35
acres in size. Some of the depressions drain through
openings that lead to underground drains. This soil is sub-
jeet to frequent flooding from November to May, and
some areas in depressions are ponded for short periods.

In a representative profile of this soil, the plow layer is
dark brown silt loam about 6 inches thick. The subsoil,
more than 44 inches thick, is dark brown to brown silt
loam.

Included with this soil in mapping are somewhat poorly
drained Newark soils in areas that are less than one acre
in size.

This soil has moderate permeability and a high availa-
ble water capacity. The root zone is deep. The reaction
ranges from neutral to medium acid. Runoff is slow. The
loamy plow layer has a moderate content of organic
matter and good tilth. The seasonal high water table is
below a depth of about 4 feet. The shrink-swell potential
is low.

This soil is suited for farming, and most of the acreage
is in cultivated crops, hay, and pasture. A few isolated
areas are in trees, and the potential for trees is very high.
Urban uses are severely limited because of flooding.

This “soil is suited for most of the crops commonly
grown in the area. Winter crops are poorly suited because
of flooding in winter and spring. Runoff and overwash
from adjacent soils are hazards in many of the depres-
sions. Where suitable outlets are available, a diversion
ditch placed at the base of the slope can reduce overwash.
Care should be taken to prevent openings in depressions
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from becoming clogged with debris and sediment. Pond-
ing often occurs if drains are closed. Practices are
required that will maintain the content of organic matter
and good tilth. Some effective practices are stubble
mulching, returning crop residue to the soil, planting
winter cover crops, using minimum tillage, and including
grasses and legumes in the cropping system. The plow
layer is moderate in content of organic matter and is easy
to work. It can be worked over a fairly wide range in
moisture content without danger of clodding or crusting.
Some areas need moderate applications of lime, but lime
is not needed in most areas. Crop response to fertilizer is
good.

Pasture grasses and legumes that can withstand flood-
ing for short periods are best suited to this soil. Produc-
tive stands of pasture grasses and legumes are fairly easy
to establish and maintain. Grazing should be delayed until
the plants are well established, controlled to prevent
overgrazing, and restricted when the soil is saturated.
Grazing animals can cause excessive damage to the plants
when the soil is wet. Overgrazing damages the plants,
results in thin, sparse plant cover, and increases weed
competition.

Trees are suited to this soil, but most of the acreage is
farmed. Plant competition is a major concern of manage-
ment because of the high available water supply during
the growing season. Open fields need to be cultivated to
help control undesirable plants until seedlings are
established.

This soil is limited for most urban uses because of a
flooding hazard. If this soil is protected from flooding,
other factors may limit it for urban uses. The seasonal
high water table at a depth of about 4 feet limits use of
the soil for houses with basements and as sites for area
type sanitary landfills. The moderate permeability makes
it poorly suited as a site for sewage lagoons. If this soil is
used as a construction site, care should be taken to
prevent drainage outlets from becoming clogged with
debris and sediment. Ponding commonly occurs if
drainage outlets are closed. Capability class I; woodland
ordination lo.

Lc—Lawrence silt loam (0 to 2 percent slopes). This
nearly level, somewhat poorly drained soil is on stream
terraces, in depressions on the uplands, and in fan-shaped
areas at the head of drainageways. Areas are from 2 to
175 acres in size. This soil is subject to occasional flooding
from November to May except that a few areas are sub-
ject to rare flooding.

In a representative profile of this soil, the plow layer is
grayish brown silt loam about 8 inches thick. The subsoil,
more than 56 inches thick, is brownish yellow silt loam
mottled in shades of gray and brown to a depth of 17
inches. A firm, compact, brittle layer or fragipan is below
this to a depth of 44 inches. It is silt loam mottled in yel-
lowish brown, gray, and light gray. The lower part of the
subsoil, to a depth of more than 64 inches, is silt loam
mottled in yellowish brown, pale brown, and light gray.

This soil has slow permeability and a moderate availa-
ble water capacity. The root zone is moderately deep and
is.restricted by a firm, dense fragipan at a depth of about
17 inches. Reaction ranges from strongly acid to very
strongly acid in unlimed areas. Runoff is slow. The
seasonal high water table is at a depth of 6 to 18 inches.
The plow layer has a low content of organic matter and
fair tilth, but the silt loam texture makes it easy to work.
The shrink-swell potential is low.

Most of the acreage of this soil is used for hay and
pasture. A few areas remain in trees. Unless this soil is
artificially drained, it is better suited to pasture, hay, or
trees than to cultivated crops. It is poorly suited to most
urban developments because of wetness and flooding, but
it has potential for wetland wildlife habitat.

Cultivated crops are poorly suited to this soil unless it
is artificially drained. Shallow rooted crops that can
tolerate wetness are best suited. Winter crops are poorly
suited because of flooding and a high water table in
winter and spring. This soil has a moderately deep root
zone that is saturated in winter and remains wet well into
the growing season. When farming operations are often
delayed because of wetness, weed competition increases.
Root growth is restricted by a firm, dense fragipan at a
depth of about 17 inches. Artificial drainage can lengthen
the time available for farming operations and widen the
range of suited plants. Open ditch drainage is generally
preferred, because the slowly permeable fragipan layer
limits the effectiveness of tile drains. In some areas,
suitable outlets are not available for drainage systems.
Ditches can sometimes help control runoff and overwash
from adjacent soils. The silt loam plow layer is generally
easy to work. Tilth can be improved and the supply of or-
ganic matter increased and maintained by returning erop
residue to the soil, using minimum tillage, growing green
manure cover crops, and including grasses and legumes in
the cropping system. Lack of roots in the fragipan makes
this soil droughty during some periods in dry seasons.
Lime and fertilizer should be applied according to crop
needs.

Shallow rooted pasture grasses and legumes that can
tolerate moderate wetness and flooding are best suited to
this soil. If it is artificially drained, this soil is suited to a
somewhat wider range of plants. Overgrazing should be
prevented, and grazing should be restricted when the
water table is near the surface. Grazing animals can cause
excessive damage to the plants when the soil is saturated.
Overgrazing results in sparse or thin cover of pasture
plants and increases weed competition. Lime and fertil-
izer should be applied according to crop needs.

Trees are suited to this soil, but most of the acreage is
cleared. Restricted use of equipment because of wetness
and weed competition is the main concern of manage-
ment. Undesirable plants compete with young seedlings
planted in open fields. Cultivation is often required to
control competition until seedlings are established.

This soil is poorly suited for most urban developments
because of the hazard of flooding and wetness. The slow
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permeability makes it poorly suited for waste disposal
systems. Capability subclass IIIw; woodland ordination
2w.

LfE—Lenberg-Frondorf complex, 20 to 30 percent
slopes. This complex consists of moderately deep, well
drained soils on hillsides and knobs. The slopes are com-
plex and have small benches and very steep banks. Nu-
merous small drainageways that have narrow steep walls
are in most areas. These areas have a microrelief that
consists of narrow ridges and valleys on hillsides. In a
few areas, the slopes are smoother and small
drainageways are less common. These soils are in long
bands on hillsides and in irregular areas on knobs. They
are 150 to 700 feet wide and 25 to 200 acres in size. These
Lenberg and Frondorf soils occur together in such an in-
tricate pattern that they were not separated in mapping.
The complex is about 50 percent Lenberg silt loam, 30
percent Frondorf silt loam, and 20 percent other soils.

The Lenberg and Frondorf soils contrast mainly in the
texture and color of the subsoil. In a representative
profile of the Lenberg soil, the surface layer, about 4
inches thick, is silt loam. The upper 2 inches is dark gray-
ish brown and the lower 2 inches is brown. The subsoil,
about 25 inches thick, consists of a thin layer of yellowish
brown silt loam that is underlain by yellowish red, very
firm, plastic clay that has fragments of shale and gray
mottles in the lower 4 inches. The substratum, about 8
inches thick, is very firm shaly clay mottled in shades of
brown and gray. Soft acid gray shale is below a depth of
about 37 inches. In a representative profile of the Fron-
dorf soil, the surface layer, about 5 inches thick, is silt
loam. The upper 2 inches is dark grayish brown and the
lower 3 inches is brown. The subsoil, about 27 inches
thick, is brown to strong brown silty clay loam in the
upper part and yellowish brown gravelly silty clay loam
in the lower 11 inches. Shale bedrock is at a depth of
about 32 inches. '

Included with this soil complex in mapping are soils
similar to the Frondorf soil except that they have frag-
ments of shale, siltstone, and chert throughout the profile.
Fragments make up 10 to 25 percent of the surface layer
and upper part of the subsoil and 25 to 50 percent of the
lower part of the subsoil. Also included in mapping are
some soils that have a thin, dark grayish brown to brown
silt loam surface layer, a brown to red clayey subsoil,
and black shale bedrock at a depth of about 15 to 40
inches. Intermingled with these soils are spots of exposed
shale bedrock. .

The permeability is moderately slow in the Lenberg
soil and moderate in the Frondorf soil. These soils are
moderate in available moisture capacity, and they have
moderately deep root zones. The root zone is restricted in
the Lenberg soil by the clayey subsoil. Tilth is fair to
poor. Surface runoff is very rapid. The reaction in un-
limed areas is strongly acid to very strongly acid. The
depth to shale bedrock ranges from about 20 to 40 inches.
The clayey subsoil in the Lenberg soil has a moderate
shrink-swell potential.

This soil complex is in trees, brush, and grass. These
soils are not suited for cultivated crops, and they have
poor potential for nearly all urban uses. They have poten-
tial for pasture and trees and for woodland or openland
wildlife habitat.

These soils are not suited to cultivated crops because of
the steep and rough slopes and the high risk of severe
damage by erosion. Hay crops that leave the soil unpro-
tected after harvest are not suited. A permanent vegeta-
tive cover is needed to slow runoff and control erosion.

The soils in this complex are suited to pasture. The use
of equipment on these soils is difficult because of the
rough, steep slopes. There is a high risk of severe damage
by erosion unless the soils are kept in thick stands of
vegetative cover. Suited plants that require the least
amount of renovation should be selected for seeding.
Lime and fertilizer need to be applied in sufficient
amounts to provide for rapid growth of seedlings and
quick establishment of cover. Grazing should be delayed
until cover is well established. Overgrazing should be
avoided.

The soils in this complex are suited to trees. The
hazard of erosion, equipment limitations, and plant com-
petition on the Frondorf soil are the main management
concerns. For control of erosion, all logging roads and
skid trails should be on the contour wherever possible.
The use of equipment is restricted mainly by the steep
and rough slopes. Machine planting is generally not prac-
tical. Young conifers may have competition from un-
desirable understory species in cutover areas and from
weeds in openland areas. Removing brush and weeds
reduces competition until the seedlings are established.

The soils in this complex are poorly suited for most
urban uses, mainly because of the steep slopes. Shallow
excavations are difficult to make because of the shale
bedrock at a depth of 20 to 40 inches. The moderately
slow permeability of the Lenberg soil is a limitation to
systems for waste disposal. Most of the areas in this com-
plex are subject to slides. These soils can be severely
damaged by erosion unless they are protected by vegeta-
tive cover. If they are used as construction sites, develop-
ment should be on the contour wherever possible.
Removal of vegetative cover should be held to a
minimum, and plant cover should be established quickly
on denuded areas. Capability subclass VIe; Lenberg part
in woodland ordination 3¢ and Frondorf part in woodland
ordination 2r.

Ln—Lindside silt loam (0 to 2 percent slopes). This

- moderately well drained, nearly level soil is on flood

plains and in karst valleys and depressions on the
uplands. The areas are 5 to 30 acres in size. Some depres-
sions drain through openings into underground streams.
In some of these areas there are no visible outlets. This
soil is subject to frequent flooding from November to
May.

In a representative profile of this soil, the plow layer is
dark grayish brown silt loam about 9 inches thick. The
subsoil, about 33 inches thick, is brown silt loam that has
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gray mottles in the lower part. The substratum, more
than 24 inches thick, is grayish brown silt loam mottled in
shades of gray.

Included with this soil in mapping are some small areas
of the somewhat poorly drained Newark soils and the
well drained Nolin soils. These inclusions are less than 2
acres in size. : i

This soil has moderate permeability and a high availa-
ble water capacity. The root zone is deep. The reaction
ranges from medium acid to neutral. The loamy plow
layer has a moderate content of organic matter and good
tilth. Surface runoff is slow. The seasonal high water
table is about 18 to 36 inches below the surface. The
shrink-swell potential is low.

This soil is suited for farming, and most of the acreage
is in row crops, hay, and pasture. It is suited to trees, but
it is limited for most urban uses because it is subject to
flooding.

Cultivated crops that can tolerate slight wetness are
best for this soil. Winter crops are poorly suited be-
cause of the hazard of flooding and a seasonal -high
water table in winter and spring. Preparing seedbeds, til-
lage, and harvesting are sometimes delayed because of
excess wetness. Severe competition from weeds can be a
problem when tillage is delayed in rainy seasons.
Drainage is not required for most crops, although it can
increase the time available for field operations and im-
prove the suitability of the soil for some crops. Tile drains
and open ditches have been used in some areas to im-
prove drainage. Diversion ditches can be used effectively
to control runoff and overwash from adjacent soils. In
some areas suitable outlets for these drainage systems
are not available. In depressions, care should be taken to
keep all openings to underground drains free of debris or
sediment to prevent ponding.

The soil has good tilth, and the plow layer is easy to
work. If the soil is used intensively for crops, practices
need to be applied that will maintain tilth and the supply
of organic matter. Returning crop residue to the soil,
growing green manure cover crops, using minimum til-
lage, and including grasses and legumes in the cropping
system are effective practices. Light applications of lime
may be required in some areas. Fertilizer is required if
the soil is to be used for intensive crop production.

This soil is suited to pasture grasses and legumes that
can withstand flooding for short periods. Grazing of
pasture should be controlled to prevent overgrazing and
should be restricted when the water table is near the sur-
face. Grazing animals can cause excessive damage to the
plants when the soil is saturated. In addition to damaging
the plants, overgrazing results in thin plant cover and in-
creases competition from weeds.

Trees are suited to this soil. The major management
problems are weed competition and equipment limitations.
Undesirable plants compete with young seedlings planted
in openfields, and cultivation is often required to reduce
competition until the seedlings are established.

Because this soil is subject to flooding, it is poorly
suited to most urban uses. Even if it is protected from
flooding, the seasonal high water table is a limitation to
some uses. Areas of this soil in depressions are subject to
ponding if the drainage outlets are closed. If these areas
are used as construction sites, care should be taken to
keep drainage outlets open. Capability class I; woodland
ordination lo.

MdC3—Markland silty clay, 6 to 12 percent slopes,
severely eroded. This sloping, well drained to moderately
well drained soil is in long narrow bands on stream ter-
races. It is truncated by erosion and is gullied. It is sub-
ject to occasional flooding from November to May. Areas
are about 10 to 175 acres in size.

In a representative profile the plow layer is dark gray-
ish brown silty clay about 5 inches thick. The subsoil,
about 35 inches thick, is brown clay mottled yellowish
brown to a depth of 28 inches. From 28 inches to 40
inches it is yellowish brown silty clay mottled in shades of
gray and brown. The substratum, more than 30 inches
thick, is yellowish brown silty clay loam mottled in shades
of gray and brown.

Included in mapping are McGary soils that are in some
areas less than one acre in size on very narrow ridgetops,
some narrow areas of Nolin silt loam and Newark silt
loam in valleys, and some areas where slope is more than
12 percent.

This soil has slow permeability and a high available
water capacity. The root zone is deep, but root growth is
restricted by the clayey subsoil. Reaction ranges from
strongly acid to mildly alkaline. The silty clay loam plow
layer has a low content of organic matter and poor tilth.
Runoff is rapid, and the seasonal high water table is
below a depth of about 4 feet. The shrink-swell potential
in the clayey subsoil is high, and the soil has low strength.

Most of the acreage of this soil is in trees or is revert-
ing to trees. Over half of it is in a 'military reservation.
Cultivated crops are not suited because of the effects of
past erosion and the high risk of further damage by ero-
sion if it is cultivated. Pasture, trees, and woodland wil-
dlife habitat are suited. This soil is poorly suited to most
urban uses because of the hazard of flooding, slow
permeability, low strength, slope, and the tendency of the
subsoil to shrink and swell.

Because of the effects of past erosion and the high risk
of further damage, this soil is not suited for cultivation. A
permanent vegetative cover is needed that will protect it
from runoff and erosion. Hay crops that leave the soil un-
protected after harvest are poorly suited.

Pasture grasses and legumes that can withstand flood-
ing are best suited to this soil. Management practices are
needed that will slow surface runoff and control erosion.
Suited plants that require the least amount of renovation
should be selected for seeding. Lime is needed in some
areas. Fertilizer should be applied according to crop needs
or in sufficient quantity to provide for rapid plant growth
and quick establishment of cover. Grazing should be
delayed until cover is well established and controlled to
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prevent overgrazing. Thin vegetative cover leaves the soil
exposed and makes it more susceptible to erosion. To help
control erosion, all equipment operations should be on the
contour.

Trees are suited to this soil, and most of the acreage is
in woods or brush. Hazard of erosion, rate of seedling
mortality, and equipment limitations are the major con-
cerns of management for woodland. To help control ero-
sion, all logging roads, skid trails, and planting operations
should be on the contour. The use of equipment is
restricted because of the silty clay loam surface layer,
which is slick when wet. Because of the low content of or-
ganic matter in the plow layer and rapid runoff, seedling
losses are likely to be excessive. Strong, healthy, well
planted seedlings are most likely to survive,

This soil is limited for nearly all urban uses because of
the hazard of flooding. Even if it is protected from flood-
ing, the slow permeability, potential in the clayey subsoil
for shrinking and swelling, and low strength limit its use
for many urban developments. Capability subclass Vlie;
woodland ordination 3ec.

Mr—McGary silt loam (0 to 2 percent slopes). This
somewhat poorly drained, nearly level soil is on stream
terraces in blocks and bands 10 to 1,200 acres in size.
Many areas have a shallow network of drains and ridges
as a result of bedfurrowing to improve drainage, and
most areas are subject to occasional flooding from
November to May.

In a representative profile the plow layer is grayish
brown silt loam about 6 inches thick. The subsoil, about 43
inches thick, is yellowish brown silty clay loam mottled in
shades of brown and gray to a depth of about 16 inches.
From 16 to 29 inches, the subsoil is light gray silty clay
loam mottled in shades of brown. And to a depth of 49
inches it is gray, firm, plastic clay mottled in shades of
brown. The substratum, more than 21 inches thick, is very
firm, plastic, gray and brown mottled clay.

Included with this soil in mapping are a few areas of a
soil that has a dark gray clay plow layer about 10 inches
thick and a subsoil, which is more than 3 feet thick, of
very dark gray, very firm plastic clay mottled in shades
of gray. This included soil is poorly drained and makes up
about 1 percent of the mapping unit.

This soil has slow permeability and a high available
water capacity. The root zone is deep, but the clayey sub-
soil restricts root growth. The loamy plow layer has a low
content of organic matter and fair tilth. Runoff is slow.
Reaction is strongly acid to very strongly acid in unlimed
areas. The seasonal high water table is 6 inches to about
18 inches below the surface. The clayey subsoil has a
moderate shrink-swell potential and low strength.

Most of the acreage of this soil is in trees, pasture, or
brush and over half the acreage is within a military reser-
vation. Unless the soil is drained, it is better suited to hay
and ‘pasture than to cultivated crops. It is suited to and
has potential for wetland wildlife habitat. Wetness and
flooding limit its use for most urban developments.

Cultivated crops that can tolerate moderate wetness
are best suited to this soil. Winter crops are poorly suited
because of flooding and a seasonal high water table near
the surface in winter and spring. This soil is slow to
warm up and dry out. Farming operations are often
delayed because of wetness, and weed competition is
often a severe problem during rainy seasons. Some areas
have been bedfurrowed to help remove surface water, but
most of the areas are too large and too flat for this
method of drainage to be effective. Because of the slow
permeability of the clayey subseil, open ditches are likely
to be more effective than tile drains in improving
drainage. Even though the plow layer has a low content
of organic matter and fair tilth, the silt loam texture
makes it easy to work. Unless it is worked within the
fairly narrow range of the suitable moisture content it
tends to clod and crust. Tilth can be improved and the
supply of organic matter increased by returning crop
residue to the soil, growing green manure cover crops,
using minimum tillage, and using grasses and legumes in
the cropping system. Lime and fertilizer should be ap-
plied according to crop needs.

Pasture grasses and legumes that can tolerate
moderate wetness and flooding are best suited to this soil.
If it is drained to reduce wetness, this soil is suited to a
wider range of pasture plants. If it is pastured, grazing
should be controlled to prevent overgrazing and should be
restricted during wet seasons. Grazing animals can cause
excessive damage to the plant cover when the soil is satu-
rated, and overgrazing results in a thin cover of grasses
and legumes and increases the hazard of weed competi-
tion. Lime and fertilizer should be applied according to
plant needs to establish and maintain productive pasture.

Trees are suited to this soil, and much of the acreage is
in woods. Control of plant competition and the equipment
restrictions are the main concerns of management for
trees. Cultivation of seedlings in open fields and clearing
in cutover woods can help to reduce plant competition
until seedlings are established. The use of equipment is
restricted because of wetness.

This soil is limited for most urban uses because of
flooding, wetness, seasonal high water table, tendency of
the subsoil to shrink and swell, and low strength. Capa-
bility subclass IT1Iw; woodland ordination 3w.

Mv—Melvin silt loam (0 to 2 percent slopes). This
poorly drained, nearly level soil is in low areas on flood
plains, in depressions on the uplands, and in karst valleys.
It is subject to flooding from November to May, and
areas in depressions are subject to ponding for brief
periods in rainy seasons. Areas are about 3 to 80 acres in
size.

In a representative profile the plow layer is grayish
brown silt loam mottled in shades of brown and is about 8
inches thick. The subsoil, about 18 inches thick, is olive
gray silt loam mottled in shades of gray and brown. The
substratum, more than 24 inches thick, is gray silty clay
loam mottled in shades of brown.
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Included with this soil in mapping are some areas of
soils similar to Melvin soils except that they formed in
recent overwash materials and have a yellowish brown
silt loam to silty clay loam plow layer. Also included are
some soils similar to Melvin soils except that the subsoil
below a depth of about 27 inches is gray clay about 21
inches thick over strong brown clay that extends to a
depth of more than 60 inches.

This soil has moderate permeability and a high availa-
ble water capacity. The root zone is deep, and the plow
layer has a moderate content of organic matter and fair
tilth. Reaction is medium acid to mildly alkaline. Runoff is
slow, and the seasonal high water table is within 6 inches
of the surface.

Most of the acreage of this soil is in pasture or trees. It
is poorly suited for cultivated crops unless drainage is im-
proved. It is suited for woodland and wetland wildlife
habitat, and for pasture and trees. It is limited for most
urban uses because of frequent flooding and wetness.

Cultivated crops are poorly suited to this soil because
of wetness. Plowing, planting, tillage, and harvesting are
often delayed because of excessive wetness, and crops
sometimes fail because of the high water table. Artificial
drainage can improve the suitability of this soil for crops.
Tile drains, open ditches, and improved channels have
been used to reduce wetness. Suitable outlets are some-
times not available for tile drains. Control of runoff and
overwash from adjacent soils in some areas can be accom-
plished by constructing ditches. If drained, this soil is
suited to crops that can tolerate moderate to severe wet-
ness. Winter crops are poorly suited because of flooding
in winter and spring. The content of organic matter can
be maintained, and tilth can be improved, by returning
crop residues to the soil, growing green manure cover
crops, and including grasses and legumes in the cropping
system. Some areas need lime for some crops. Fertilizer
should be applied according to crop needs.

Pasture grasses and legumes that can tolerate flooding
for brief periods and wetness are best suited to this soil.
If it is used for pasture, overgrazing should be prevented,
and grazing should be restricted when the soil is wet.
Overgrazing and grazing when the water table is near the
surface can damage the plant cover, increase the hazard
of weed competition, and make necessary early renova-
tion to maintain production. .

Trees are suited to this soil, but more than half the
acreage is cleared. Competition from undesirable plants
and restricted use of equipment are the major concerns of
management for woodland. Because of the high available
moisture supply during the growing season, undesirable
plants compete with seedlings. Cultivation or other suita-
ble methods of weed control in open fields and shrubbing
in cutover areas can be used to reduce competition until
the seedlings are established. The use of equipment is
restricted mainly because of extreme wetness.

" This soil is limited for nearly all urban uses mainly
because of the hazard of flooding, extreme wetness, and a
seasonal high water table near the surface. Even if the

soil is protected from flooding and drainage is improved,
wetness limits its suitability for many uses. Capability
subelass IIIw; woodland ordination 1w.

Nb—Newark silt loam (0 to 2 percent slopes). This
somewhat poorly drained, nearly level soil is in low areas
on flood plains and in karst valleys and depressions on
uplands. The areas are about 3 to 80 acres in size and are
subject to frequent flooding from about November to
May.

In a representative profile, the plow layer is dark gray-
ish brown silt loam about 10 inches thick. The subsoil,
about 27 inches thick, is grayish brown silt loam. The
upper 5 inches is mottled in shades of gray, and the lower
part is mottled in shades of gray and brown. The dark
grayish brown silt loam substratum is more than 13
inches thick and has gray mottles.

Small areas of moderately well drained Lindside soils
are included with this soil in mapping. Some soils in sinks
or depressions and along narrow flood plains have a loam
to sandy loam surface layer. A few areas of soils similar
to Newark silt loam, except that they are strongly acid,
are also included in mapping.

This soil has moderate permeability and high available
water capacity. The root zone is deep, and the plow layer
has a moderate content of organic matter and fair tilth.
Reaction is medium acid to mildly alkaline. Surface runoff
is slow, the seasonal high water table is 6 to 18 inches
below the surface, and this soil is subject to flooding.

The soil is used mainly for cultivated crops, hay, and
pasture. A few areas are in trees. Unless drained, this soil
is better suited to pasture and hay than to intertilled
crops. Seasonal wetness and flooding limit this soil for
most urban uses. This soil is well suited to trees and to
use as habitat for woodland wildlife. It has potential for
development of habitat for wetland and openland wildlife.

This soil is suited to cultivated crops that can tolerate
excessive wetness and flooding. Winter crops are poorly
suited because of a seasonal high water table and flooding
during winter and spring. Farming operations are often
delayed because of excessive wetness and because the soil
is slow to warm up and dry out in the spring. When this
happens, competition from weeds can become a severe
problem. Tile drains and open ditches may improve inter-
nal drainage, and in some places ditches help control sur-
face runoff and overwash from adjacent soils. Where ar-
tificial drainage systems can be installed, they lengthen
the effective growing season, reduce the length of time
that farming operations are delayed, and widen the range
of suitable plants. Tilth can be improved and the supply
of organic matter maintained by returning crop residue to
the soil, growing green manure cover crops, using
minimum tillage, and including grasses and legumes in the
cropping system. Lime is required in some areas. Crops
have good response to fertilizer.

This soil is suited to pasture that is planted to grasses
and legumes that can tolerate moderate wetness and can
withstand flooding for brief periods. If drained, it is
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suited to a wide range of pasture plants. Pastures should
not be overgrazed or grazed when the soil is wet. Grazing
animals damage plants when the soil is saturated, and
overgrazing results in sparse cover of grasses and
legumes and increases weed competition.

This soil is well suited to trees, but most of the acreage
is farmed. A seasonal high water table limits the use of
equipment during wet periods. Undesirable plants com-
pete with seedlings during the growing season. Cultiva-
tion of seedlings in open fields and shrubbing of cutover
woods reduce the amount of competition until the
seedlings are established.

This soil is limited for nearly all urban uses because of
flooding and wetness. It is well suited to woodland use
and has potential for openland and wetland wildlife
habitat. Capability subclass IIw; woodland ordination 1w.

NcA-—Nicholson silt loam, 0 to 2 percent slopes. This
nearly level, moderately well drained soil is on broad
ridgetops and in low areas around the head of
drainageways. A few shallow drainageways are in most
areas. Areas are from about 5 to 125 acres in size.

In a representative profile, the plow layer is brown silt
loam about 7 inches thick. The subsoil, more than 79
inches thick, is yellowish brown silt loam to a depth of
about 23 inches. From 28 to 41 inches, it is a very firm,
compact, silt loam fragipan. The upper 11 inches of the
fragipan is pale brown mottled with strong brown and
gray, and the lower 7 inches is mottled in shades of
brown and gray. Below the fragipan, the subsoil is red,
very firm silty clay more than 45 inches thick and is mot-
tled in shades of brown and gray.

Included in mapping are some thin bands of the
somewhat poorly drained Lawrence soils along
drainageways.

Permeability of this soil is moderate above the fragipan
and slow in the fragipan. The available water capacity is
moderate, and the root zone is moderately deep and is
restricted by the very firm, dense fragipan. Reaction is
strongly acid or very strongly acid in unlimed areas. Ru-
noff is slow. The plow layer has moderate organic-matter
content and good tilth. A seasonal high water table is
within 18 to 24 inches of the surface. The shrink-swell
potential is low in the upper part of the profile and
moderate in horizons beneath the fragipan.

This soil is suited for farming and for trees. Most of
the acreage is in cultivated crops, hay, and pasture. This
soil is limited for most urban uses mainly because of slow
permeability in the fragipan and wetness.

This soil is suited to cultivated crops that have shallow
to moderately deep roots and that can tolerate slight wet-
ness. For long periods in winter the soil remains satu-
rated, and it is somewhat slow to dry out and warm up in
spring. This seasonal wetness sometimes delays farming
operations. The root zone is limited by a very firm, dense
fragipan at a depth of about 23 inches. Lack of roots in
the fragipan can result in this soil being droughty during
dry seasons. The loamy plow layer has a moderate or-
ganic matter content and is easy to till. It can be worked

over a fairly wide range in moisture content without
danger of clodding or crusting, and the erosion hazard is
slight. Tile drainage is generally not feasible, but runoff
and overwash from higher adjacent soils can be controlled
in some areas by diversion ditches. Constructing open
ditches improves drainage in some spots. Running the
rows up and down the slope can help to remove excess
surface water. Some practices that help insure continued
high crop yields are returning crop residue to the soil, ap-
plying lime and fertilizer according to crop needs, grow-
ing green manure cover crops, and including grasses and
legumes in the cropping system.

This soil is suited to pasture. Shallow to moderately
deep rooted grasses and legumes that tolerate slight wet-
ness are best suited. Lime and fertilizer are required for
establishment and maintenance of productive pasture
plants. Plants can be damaged by grazing before they are
well established or when the soil is too wet or by over-
grazing. Short or sparse cover of pasture plants increases
the hazard of soil erosion and weed competition and may
make it necessary to renovate pasture to maintain
production.

This soil is suited to trees, but most of the acreage is
farmed. Machine planting is praectical. Cultivation or other
suitable methods are generally required to reduce com-
petition to young conifers planted in open fields.

This soil is limited for urban uses because of slow
permeability in the fragipan, wetness, a seasonal high
water table within 18 to 24 inches of the surface, and
moderate shrink-swell potential and low strength in the
lower part of the subsoil. Slow permeability and wetness
make it poorly suited for use as septic tank filter fields.
Excess water can damage basements and cause severe
water problems during wet periods. Capability subclass
IIw; woodland ordination 2o. .

NcB—Nicholson silt loam, 2 to 6 percent slopes. This
gently sloping, moderately well drained soil is on
ridgetops and benchlike positions on rolling uplands and
around the head of drainageways. Areas are about 5 to
1,200 acres in size, and most are cut by shallow
drainageways.

In a representative profile, the plow layer is brown silt
loam about 7 inches thick. The subsoil, more than 79
inches thick, is yellowish brown silt loam to a depth of
about 23 inches. From 28 to 41 inches, it is a very firm,
compact, silt loam fragipan. The upper 11 inches of the
fragipan is pale brown mottled with strong brown and
gray, and the lower 7 inches is mottled in shades of
brown and gray. Below the fragipan, the subsoil is red,
very firm silty clay more than 45 inches thick and is mot-
tled in shades of brown and gray.

Included in mapping are some small areas of the
somewhat poorly drained Lawrence soils along
drainageways.

Permeability of this soil is moderate above the fragipan
and slow in the fragipan. The available water capacity is
moderate, and the root zone is moderately deep and is
restricted by the very firm, dense fragipan. Reaction is
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strongly acid or very strongly acid in unlimed areas. Ru-
noff is medium. The plow layer has moderate organic-
matter content and good tilth. A seasonal high water
table is within 18 to 24 inches of the surface. The shrink-
swell potential is low in the upper part of the profile and
moderate in horizons beneath the fragipan.

This soil is suited for farming and for trees. Most of
the acreage is in cultivated crops, hay, and pasture (fig.
12). This soil is limited for most urban uses mainly
because of slow permeability in the fragipan and wetness.

This soil is suited to cultivated crops that have shallow
to moderately deep roots and can tolerate slight wetness.
For long periods in winter the soil remains saturated, and
it is somewhat slow to dry out and warm up in spring.
This seasonal wetness sometimes delays farming opera-
tions. The root zone is limited by a very firm, dense
fragipan at a depth of about 23 inches. Lack of roots in
the fragipan can result in this soil being droughty during
wet seasons. The loamy plow layer has a moderate or-
ganic-matter content and is easy to till. It can be worked
over a fairly wide range in moisture content without
danger of clodding or crusting. Tile drainage is generally
not feasible but runoff and overwash from higher ad-
jacent soils can be controlled in some areas by diversion
ditches. The hazard of erosion is moderate, but control of
erosion is a major concern of management where the soil
is cultivated. Some practices that will slow surface runoff
and help control erosion are minimum tillage, contour til-
lage, terracing, stripcropping, and use of cover crops and
grasses and legumes in the cropping system. Crop residue
should be kept on or near the surface, and incorporating
some of it into the plow layer helps maintain good tilth
and the supply of organic matter. Drainageways should
be kept in permanent vegetative cover to reduce erosion.
Lime and fertilizer should be applied according to crop
needs.

This soil is suited to pasture. Shallow to moderately
deep rooted grasses and legumes that tolerate slight wet-
ness are best suited. Lime and fertilizer are required for
establishment and maintenance of productive pasture
plants. Plants can be damaged by grazing before they are
well established or when the soil is too wet or by over-
grazing. Short or sparse cover of pasture plants increases
the hazard of soil erosion and weed competition and may
make it necessary to renovate pasture to maintain
production.

This soil is suited to trees, but most of the acreage is
farmed. Machine planting is practical. Cultivation or other
suitable methods are generally required to reduce com-
petition to young conifers planted in open fields.

This soil is limited for urban uses because of slow
permeability in the fragipan, wetness, a seasonal high
water table within 18 to 24 inches of the surface, and
moderate shrink-swell potential and low strength in the
lower part of the subsoil. The slow permeability and wet-
ness make it poorly suited for use as septic tank filter
fields. Excess water during wet periods can damage base-
ments and cause severe water problems because of the

seasonal high water table. This soil erodes easily where it
is exposed. If it is used as a construction site, develop-
ment should be on the contour. Removal of vegetation
should be held to a minimum, and plant cover should be
established quickly in denuded areas. Capability subclass
1Ie; woodland ordination 2o.

No—Nolin silt loam (0 to 2 percent slopes). This
nearly level, well drained soil is in strips 175 to 2,000 feet
wide on flood plains and in circular and oval areas in
depressions. In the depressions, surface water drains
through openings into underground streams. Most areas
are cut by deep stream channels. Areas are from 3 to 300
acres in size. This soil is subject to.frequent flooding from
November to May.

In a representative profile the plow layer is dark gray-
ish brown silt loam about 10 inches thick. The subsoil,
more than 56 inches thick, is brown silt loam.

Included in mapping are moderately well drained Lind-
side soils in some narrow strips that are less than one
acre in size and occur along shallow drainageways, and
some small areas of the Sensabaugh soils near stream
channels. Also included are some soils similar to Nolin
soils except that they have a silty clay subsoil, are sloping
to moderately steep, and occur on banks near stream
channels.

This soil has moderate permeability and a high availa-
ble water capacity. The root zone is deep. Reaction ranges
from neutral to medium acid. Runoff is slow. The loamy
plow layer has a moderate content of organic matter and
good tilth. Bedrock and the seasonal high water table are
below a depth of 4 feet. The shrink-swell potential is low.

This soil is suited for farming, and most of the acreage
is in row crops, hay, and pasture. Winter crops are poorly
suited because of flooding in winter and spring. It is
suited to trees, but only a small acreage is in woods. Its
potential for urban uses is limited because of the hazard
of flooding. Openland and woodland wildlife habitat are
also suited.

Most of the cultivated crops commonly grown in the
area are suited to this soil. Winter crops are poorly suited
because of the hazard of flooding in winter and spring.
The loamy plow layer has a moderate content of organic
matter and is easy to work. It can be worked over a
fairly wide range in moisture content without danger of
clodding or crusting. Special practices to control runoff
and erosion are not generally required. Runoff and over-
wash from adjacent soils can be reduced by constructing
ditches near the base of the slope. Scouring along well
defined drainageways can be controlled by use of per-
manent vegetative cover. In some areas, improvement of
the stream channel can reduce the amount of overflow.
Drainage outlets in depressions should be kept open. If
they are sealed, ponding can present a problem. Practices
are required that will maintain the supply of organic
matter and good tilth. Some practices that are effective
include stubble mulching, returning crop residue to the
soil, planting winter cover crops, using minimum tillage,
and including grasses and legumes in the cropping
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system. Lime is required for some crops, and fertilizer
should be applied according to crop needs.

Pasture grasses and legumes that can withstand flood-
ing of short duration are best suited to this soil. Maintain-
ing productive stands of suited grasses and legumes is
the main concern of management for pastureland.
Deferred grazing, prevention of overgrazing, and
restricted grazing when the soil is wet are practices that
can help to maintain production. Grazing before the plants
are well established, overgrazing, and grazing when the
soils are saturated damage the plants and result in thin
cover which increases the hazard of weed competition and
the need for early renovation. Lime and fertilizer should
be applied according to crop needs.

Trees are suited to this soil, but most of the acreage is
farmed. Control of plant competition is the main concern
of management for woodland. Because of the high availa-
ble moisture supply during the growing season, undesira-
ble plants compete with seedlings. Cultivation or weeding
by other suitable methods is required to control undesira-
ble plants until seedlings are established. ,

This soil is limited for nearly all urban developments
because it is subject to flooding. Depth to bedrock,
moderate permeability, and depth to the seasonal high
water table limit its use for some developments. If areas
in depressions are used as construction sites, care should
be taken to maintain drainage outlets. If they are sealed
with sediment or debris, ponding can present a problem.
Capability class I; woodland ordination 1lo.

Nv—Nolin variant fine sandy loam (0 to 2 percent
slopes). This nearly level, well drained soil is in strips 200
to 600 feet wide near stream channels on flood plains. It
is subject to frequent flooding from November to May.
Areas are about 6 to 90 acres in size. ‘

In a representative profile the plow layer is dark gray-
ish brown fine sandy loam about 9 inches thick. The sub-
stratum, more than 51 inches thick, is brown loamy fine
sand to a depth of 29 inches. Between depths of 29 and 48
inches it is dark yellowish brown very fine sandy loam,
and between 48 and 60 inches it is yellowish brown silt
loam.

Included in mapping are some small spots of gravel
deposits.

This soil has moderately rapid permeability and a
moderate available water capacity. The root zone is deep.
Reaction ranges from strongly acid to neutral. Runoff is
slow. The loamy plow layer has a low content of organic
matter and fair tilth. The seasonal high water table is at a
depth of about 3 feet, and depth to bedrock is more than
5 feet. The shrink-swell potential is low.

This soil is suited for farming and for trees. Most of
the acreage is in row crops, hay, or pasture. The soil is
poorly suited to winter crops because of flooding in
winter and spring. Urban uses are limited because of the
hazard of flooding.

Cultivated crops are suited to this soil, but winter crops
are poorly suited because of flooding in winter and
spring. Because of the limited water capacity of this

coarse textured soil, the water available to plants is some-
times limited in dry seasons. The plow layer is low in or-
ganic-matter content, but the fine sandy loam texture
makes it easy to work. It can be worked over a wide
range in moisture content without danger of clodding or
crusting. If it is cultivated, practices are needed that will
increase the amount of organic matter and improve tilth.
Some practices that are effective include stubble
mulching, returning crop residue to the soil, planting
winter cover crops, using minimum tillage, and including
grasses and legumes in the cropping system. A ditch con-
structed at the base of the slope can help to control ru-
noff. The erosive action of overflow water can be reduced
by establishing permanent vegetative cover along
drainageways. In some areas, improvement of the stream
channel can reduce the amount of overflow. Lime and fer-
tilizer should be applied according to crop needs.

Pasture grasses and legumes that can withstand flood-
ing and tolerate slightly droughty conditions are best
suited to this soil. Grazing of pasture should be delayed
until the plants are well established, and overgrazing
should be prevented. Overgrazing results in thin or
sparse cover of pasture plants and increases the hazard of
weed competition and scour erosion during periods -of
overflow. Lime and fertilizer should be applied according
to crop needs. :

This soil is suited to trees, but most of the acreage is
farmed. Weeds compete with seedlings planted in open
fields. Cultivation or weeding by other suitable methods
is generally required to control weeds until the seedlings
are established.

This soil is limited for nearly all urban uses because of
frequent flooding. Even if it is protected from flooding,
the depth to the seasonal high water table and the
moderately rapid permeability limit its use for some
urban developments. Capability subclass ITs; woodland or-
dination 2o0.

OtA—Otwell silt loam, 0 to 2 percent slopes. This
nearly level, moderately well drained soil is on stream
terraces and in low depressions on uplands. The areas are
oval or are bands 200 to 1,600 feet wide and 3 to 185
acres in size. Most areas of this soil are subject to occa-
sional flooding. The soil map does not show small ex-
cavated ponds that are in some areas.

In a representative profile, the plow layer is brown silt
loam about 8 inches thick. The subsoil, more than 56
inches thick, is yellowish brown silt loam to a depth of 26
inches. To a depth of 42 inches it is a very firm, compact,
yellowish brown, gray mottled fragipan. The upper part
of the fragipan is silt loam, and the lower part is silty
clay loam. Below the fragipan, the subsoil is yellowish
brown, gray mottled silt loam more than 22 inches thick.

Included with this soil in mapping are some small areas
of the somewhat poorly drained Lawrence soils in low
spots.

Permeability of this soil is moderate above the fragipan
and slow in the fragipan. The available water capacity is
moderate, and the root zone is moderately deep and is
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restricted in the very firm, dense fragipan. Reaction
ranges from neutral to strongly acid except that the
fragipan may be very strongly acid. Runoff is slow. The
plow layer has moderate organic matter content and good
tilth. A seasonal high water table is within 18 to 24 inches
of the surface. The soil has a low shrink-swell potential.

This soil is suited to farm crops and trees. Most of the
acreage is in cultivated crops, hay, and pasture. This soil
is limited for nearly all urban uses because of flooding,
slow permeability in the fragipan, and wetness.

This soil is suited to cultivated crops that have shallow
to moderately deep roots and can tolerate slight wetness.
It is poorly suited to winter crops because of flooding and
a seasonal high water table near the surface during
winter and spring. For long periods in winter the soil
remains saturated, and it is somewhat slow to dry out and
warm up in spring. This seasonal wetness sometimes
delays farming operations. The root zone is limited by a
very firm, dense fragipan at a depth of about 26 inches.
Lack of roots in the fragipan can result in this soil being
droughty during dry seasons. The loamy plow layer has a
moderate organic-matter content and is easy to till. It can
be worked over a fairly wide range of moisture content
without danger of clodding or crusting, and the erosion
hazard is slight. Tile drainage is generally not feasible,
but runoff and overwash from higher adjacent soils can
be controlled in some areas by diversion ditches. Con-
structing open ditches improves drainage in some spots.
Running the rows up and down the slope helps to remove
excess surface water. Some practices that help insure
continued high crop yields are returning crop residue to
the soil, applying lime and fertilizer according to crop
needs, growing green manure cover crops, and including
grasses and legumes in the cropping system.

This soil is suited to pasture. Shallow to moderately
deep rooted grasses and legumes that tolerate slight wet-
ness and flooding grow best. Some areas need lime, but
most do not. Fertilizer is required for establishment and
maintenance of productive pasture plants. Plants can be
damaged by grazing before they are well established, by
grazing when the soil is too wet, or by overgrazing. Short
or sparse cover of pasture plants increases the hazard of
soil erosion and weed competition and may make it neces-
sary to renovate the pasture to maintain production.

This soil is suited to trees, but most of the acreage is
farmed. Machine planting is practical.

This soil is limited for nearly all urban uses because it
is flooded occasionally. Even if it is protected from flood-
ing, the slow permeability of the fragipan and seasonal
wetness limit its use for many developments. The
seasonal high water table can damage basements and
cause water problems during wet periods. Capability sub-
class IIw; woodland ordination 3o.

OtB—Otwell silt loam, 2 to 6 percent slopes. This
gently sloping, moderately well drained soil is on stream
terraces and in low depressions on uplands. The areas are
oval or in bands 200 to 800 feet wide and are 3 to 70
acres in size. Most areas of this soil are subject to occa-

sional flooding from about November to May. The soil
map does not show small excavated ponds that occur in
some areas.

In a representative profile, the plow layer is brown silt
loam about 8 inches thick. The subsoil, more than 56
inches thiek, is yellowish brown silt loam to a depth of 26
inches. From 26 to 42 inches it is a very firm, compact,
yellowish brown, gray mottled fragipan. The upper part
of the fragipan is silt loam, and the lower part is silty
clay loam. Below the fragipan, the subsoil is yellowish
brown, gray mottled silt loam more than 22 inches thick.

Included with this soil in mapping are some small areas
of the somewhat poorly drained Lawrence soils in low
spots.

Permeability of this soil is moderate above the fragipan
and slow in the fragipan. The available water capacity is
moderate, and the root zone is moderately deep and is
restricted by the very firm, dense fragipan. Reaction
ranges from neutral to strongly acid except that the
fragipan may be very strongly acid. Runoff is medium.
The plow layer has moderate organic-matter content and
good tilth. A seasonal high water table is within 18 to 24
inches of the surface. Most areas are subject to occasional
flooding. This soil has a low shrink-swell potential.

This soil is suited for farming and for trees. Most of
the acreage is in cultivated crops, hay, and pasture. This
soil is limited for nearly all urban uses because of flood-
ing, slow permeability in the fragipan, and wetness.

This soil is suited for cultivated crops that have shallow
to moderately deep roots and can tolerate slight wetness.
Winter crops are poorly suited because of flooding and a
seasonal high water table near the surface during winter
and spring. For long periods in winter the soil remains
saturated, and it is somewhat slow to dry out and warm
up in spring. This seasonal wetness sometimes delays
farming operations. The root zone is limited by a very
firm, dense fragipan at a depth of about 26 inches. Lack
of roots in the fragipan can result in this soil being
drouthy during dry seasons. The loamy plow layer has a
moderate content of organic matter and is easy to till. It
can be worked over a fairly wide range in moisture con-
tent without danger of clodding or crusting.

Tile drainage is generally not feasible, but runoff and
overwash from higher adjacent soils can be controlled in
some areas by diversion ditches. The hazard of erosion is
moderate, but control of erosion is a major concern of
management where the soil is cultivated. Some practices
that will slow surface runoff and help control erosion are
minimum tillage, contour tillage, terracing, stripcropping,
and use of cover crops and grasses and legumes in the
cropping system. Crop residue should be kept on or near
the surface, and incorporating some of it into the plow
layer helps maintain good tilth and the supply of organic
matter. Drainageways should be kept in permanent
vegetative cover to reduce erosion. Lime and fertilizer
should be applied according to crop needs.

This soil is suited to pasture. Shallow to moderately
deep rooted grasses and legumes that tolerate slight wet-
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ness and flooding are best suited. Some areas need lime,
but most do not. Fertilizer is required for establishment
and maintenance of productive pasture plants. Plants can
be damaged by grazing before they are well established
or when the soil is too wet or by overgrazing. Short or
sparse cover of pasture plants increases the hazard of soil
erosion and weed competition and makes it necessary to
renovate the pasture to maintain production.

This soil is suited to trees, but most of the acreage is
farmed. Machine planting is practical.

This soil is limited for nearly all urban uses because of
occasional flooding. Even if it is protected from flooding,
the slow permeability of the fragipan and seasonal wet-
ness limit its use for many developments. The seasonal
high water table can damage basements and cause water
problems during wet periods. This soil erodes easily if it
is exposed. If it is used as a construction site, develop-
ment should be on the contour. Removal of vegetation
should be held to a minimum, and plant cover should be
established quickly in denuded areas. Capability subclass
Ile; woodland ordination 8o.

PmB—Pembroke silt loam, 2 to 6 percent slopes.
This gently sloping, deep, well drained soil is on karst
uplands. Slopes are convex, and steepness varies within
short distances. Runoff goes into openings in depressions
and into underground streams. Some of the depressions
are ponded for very brief periods, but some ponds remain
for years before they suddenly drain. Areas are from 10
to 700 acres in size.

In a representative profile, the plow layer is dark
brown silt loam 7 inches thick. The subsoil, more than 59
inches thick, is reddish brown silt loam to a depth of 14
inches. From 14 to 40 inches it is red to dark red silty
clay loam, and from 40 to 66 inches it is dark red silty
clay.

Included with this seil in mapping are some Huntington
and Newark soils in small depressions.

The available water capacity of this soil is high, and
permeability is moderate. The plow layer has a moderate
organic-matter content and good tilth. The reaction
ranges from very strongly acid to medium acid in unlimed
areas. Runoff is medium. The shrink-swell potential is low
to a depth of 40 inches, and below that it is moderate.
The soil has low strength.

This soil is suited to farming and trees. Most of the
acreage is in cultivated crops, hay, and pasture. Low
strength and the moderate shrink-swell potential in the
lower part of the subsoil limit its use for urban develop-
ments.

All of the cultivated crops commonly grown in the area
are suited to this soil. The loamy plow layer has a
moderate organic-matter content and is easy to till. It can
be worked over a fairly wide range in moisture content
without danger of clodding or crusting. The hazard of ero-
sion is moderate, but the control of erosion is a major
concern of management where the soil is cultivated. Some
practices that help to control erosion and insure continued
high crop yields are minimum tillage, contour tillage, ter-

racing, striperopping, use of cover crops and grasses and
legumes in the cropping system, and applying fertilizer
and lime according to crop needs. Keeping crop residue on
or near the surface also helps to slow surface runoff and
control erosion. Incorporating some crop residue into the
plow layer helps maintain good tilth and the supply of or-
ganic matter. Drainageways need a permanent vegetative
cover to reduce erosion.

Pasture grasses and legumes are well suited to this soil.
The application of lime and fertilizer, proper stocking
rates to maintain desired pasture plants, deferred graz-
ing, rotation grazing, and control of weeds are important
management practices. Plants can be damaged by grazing
before they are well established or when the soil is too
wet or by overgrazing. Short and sparse cover of pasture
plants increases the hazard of soil erosion and weed com-
petition and may make it necessary to renovate the
pasture to maintain production.

Trees are suited to this soil. Machine planting is practi-
cal. Cultivation or other suitable methods are generally
required to reduce competition to seedlings planted in
open fields.

This soil is limited for most urban uses, mainly because
of low strength and the tendency of the lower part of the
subsoil to shrink and swell. If the soil is used as a con-
struction site, care should be taken to keep all drainage
outlets open. If the drainage outlets in depressions
become clogged with sediment and debris, ponding
becomes a severe problem. To control erosion and reduce
the amount of sediment produced, development of the site
should be on the contour. Removal of vegetation should
be held to a minimum, and plant cover should be
established quickly in denuded areas. Stockpiling topsoil
and using it to form the surface layer of developed sites
can help in establishment and maintenance of lawns and
shrubs. Capability subclass Ile; woodland ordination lo.

PmC—Pembroke silt loam, 6 to 12 percent slopes.
This sloping, deep, well drained soil is on karst uplands.
Slopes are convex, and steepness varies within short
distances. Drainage water empties into openings in
depressions and into underground streams. Some of the
depressions are ponded for very brief periods, but some
ponds remain for several years before they suddenly
drain. Areas are from 5 to 225 acres in size. In a few
spots, the soil has been truncated by erosion and the plow
layer is subsoil material.

In a representative profile the plow layer is dark
brown silt loam 7 inches thick. The subsoil, more than 59
inches thick, is reddish brown silt loam to a depth of 14
inches. From 14 to 40 inches it is red to dark red silty
clay loam, and from 40 to 66 inches it is dark red silty
clay.

Included with this soil in mapping are some Huntington
and Newark soils in small depressions and some thin
bands of Fredonia soils around the rims of depressions.

Permeability of this soil is moderate, and the available
water capacity is high. The root zone is deep. The loamy
plow layer has a moderate organic-matter content and
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good tilth. The reaction ranges from very strongly acid to
medium acid in unlimed areas. Runoff is medium. The
shrink-swell potential is low to a depth of 40 inches, and
below that it is moderate. This soil has low strength.

This soil is suited to farming and trees. Most of the
acreage is in cultivated crops, hay, and pasture (fig. 13).
Urban uses are limited because of slope, low strength,
and the tendency of the lower part of the subsoil to
shrink and swell.

All of the cultivated crops commonly grown in the area
are suited to this soil. The loamy plow layer has moderate
organic-matter content and is easy to till. It can be
worked over a fairly wide range in moisture content
without danger of clodding or crusting. The hazard of ero-
‘sion is severe if the soil is cultivated, and this is a major
concern of management. Some practices that help to con-
trol erosion and insure continued high crop yields are
minimum tillage, contour tillage, terracing, stripcropping,
use of cover crops and grasses and legumes in the
cropping system, and applying fertilizer and lime accord-
ing to crop needs. Keeping crop residue on or near the
surface also helps to slow surface runoff and control ero-
sion. Incorporating some crop residue into the plow layer
helps maintain good tilth and the supply of organic
matter. Drainageways need a permanent vegetative cover
to reduce erosion.

This soil is suited to all of the pasture grasses and
legumes commonly grown in the area. The application of
lime and fertilizer, proper stocking rates to maintain
desired pasture plants, deferred grazing, rotation grazing,
and control of weeds are important management prac-
tices. Plants can be damaged by grazing before they are
well established, by grazing when the soil is too wet, or
by overgrazing. Short and sparse cover of pasture plants
increases the hazard of soil erosion and weed competition
and may make it necessary to renovate the pasture to
maintain production.

Trees are well suited to this soil. Machine planting is
practical. Cultivation or other suitable methods are
generally required to reduce competition until seedlings
are established.

This soil is limited for most urban uses, mainly because
of slope, low strength, and a moderate shrink-swell poten-
tial in the lower part of the subsoil. If this soil is used as
a construction site, care should be taken to keep all
drainage outlets open. If the drainage outlets become
clogged with sediment and debris, ponding can become a
severe problem. To control erosion and reduce the amount
of sediment produced, development of the site should be
on the contour. Removal of vegetation should be held to a
minimum, and plant cover should be established quickly in
denuded areas. In some places it is practical to construct
dikes and sediment basins to help hold sediment in the
construction area and reduce the amount of damage
below the site. If the topsoil is stockpiled and used to
form the surface of developed sites, establishing and
maintaining lawns and shrubs will be easier. Capability
subclass IIle; woodland ordination lo.

RaE—Ramsey-Steinsburg-Allegheny complex, 20 to
40 percent slopes. This complex consists of somewhat ex-
cessively drained and well drained, shallow, moderately
deep, and deep soils on hillsides. Areas are in bands 200
to 1,000 feet wide and are 5 to 125 acres in size. Slopes
are complex. The areas are commonly on the upper part
of hillsides, but some are on the lower part. A few areas
are on the upper and lower parts and are separated by
benches. Narrow bands of rock escarpments occur in most
areas. The Ramsey soil commonly is on the highest part
of mapped areas, the Steinsburg soil is below the Ramsey
soil, and the Allegheny Sail"is below the Steinsburg soil.
These soils occur together in such an intricate pattern
that they were not separated in mapping. The complex
consists of about 40 percent Ramsey fine sandy loam, 20
percent Steinsburg fine sandy loam, 15 percent Allegheny
loam, and 25 percent other soils.

The soils in this complex differ mainly in depth to the
underlying bedrock except that the Allegheny soil also
has more clay in the subsoil than the Ramsey and Stein-
sburg soils. In a representative profile of the Ramsey soil,
the surface layer is very dark grayish brown and brown
fine sandy loam about 5 inches thick. The subsoil, 11
inches thick, is pale brown and light yellowish brown
loam, Sandstone bedrock is at a depth of 16 inches. In a
representative profile of the Steinsburg soil, the surface
layer is dark grayish brown and brown fine sandy loam 7
inches thick. The subsoil, 11 inches thick, is brown sandy
loam. The substratum, 17 inches thick, is yellowish brown
channery sandy loam that has about 35 percent sandstone
fragments. Sandstone bedrock is at a depth of 35 inches.
In a representative profile of the Allegheny soil, the sur-
face layer is dark grayish brown to brown loam 6 inches
thick. The subsoil, 27 inches thick, is strong brown clay
loam to a depth of 24 inches, and from 24 to 33 inches it
is strong brown sandy clay loam. The substratum, 15
inches thick, is strong brown sandy loam. Sandstone
bedrock is below a depth of 48 inches.

Included with this soil complex in mapping are some
soils similar to the Allegheny soil except that they have
more than 15 percent coarse fragments throughout the
profile, some soils that formed in 10 to 30 inches of sandy
to silty soil material overlying acid clay shale and
limestone, some shallow clayey soils that formed in
material weathered from limestone, and some Lenberg,
Caneyville, and Wellston soils. These included soils make
up about 25 percent of the mapping unit.

Permeability is rapid in the Ramsey soil, moderately
rapid in the Steinsburg soil, and moderate in the Al-
legheny soil. Available water capacity is moderate in the
Steinsburg soil, high in the Allegheny soil, and low in the
Ramsey soil. The root zone is shallow in the Ramsey soil,
moderate in the Steinsburg soil, and deep in the Al-
legheny soil. Runoff is rapid. The content of organic
matter is low in all three of these soils, and reaction is
strongly acid or very strongly acid. Bedrock is at a depth
of 10 to 20 inches in the Ramsey soil, 20 to 40 inches in
the Steinsburg soil, and more than 48 inches in the Al-
legheny soil. The shrink-swell potential is low.
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This soil complex is in trees or brush. These soils are
not, suited for cultivated crops, and they are poorly suited
for nearly all urban uses. Because of the steep to very
steep slopes and droughtiness, they are poorly suited to
pasture. They have potential for trees and for woodland
wildlife habitat.

Cultivated crops are not suited to these soils because of
the steep to very steep slopes, droughtiness, and the risk
of very severe damage by erosion if they are not kept in
protective vegetative cover.

This soil complex is poorly suited to pasture because of
the difficulty of establishing and maintaining suited
grasses and legumes on these steep to very steep,
droughty soils. They are subject to very severe damage
by erosion unless they are kept in permanent vegetative
cover.

Trees are suited to the soils in this complex, and most
of the acreage is in woods. Moisture conditions in the
Ramsey soil are more favorable for tree growth on the
north facing slopes than on those that face south. Hazard
of erosion and rate of seedling mortality on the Allegheny
soil, equipment limitations on all the soils, and rate of
seedling mortality on the Ramsey and Steinsburg soils
are the main concerns of management. To help control
erosion, all logging roads and skid trails should be on the
contour. Use of equipment is restricted because of the
steep to very steep slopes. Machine planting is not practi-
cal, and special logging equipment is commonly required.
The rate of seedling mortality is high for newly ger-
minated seedlings or young planted trees because of the
low moisture supply during brief dry periods. Losses are
likely to be highest on the south-facing slopes.

The soils in this complex are poorly suited to nearly all
urban uses mainly because of the steepness of the slopes
and depth to bedrock. They are subject to very severe
damage by erosion if the plant cover is removed. They
have very limited potential for recreation uses. Capability
subclass VIle; Ramsey part in woodland ordination 4d,
Steinsburg part in woodland ordination 3r, and Allegheny
part in woodland ordination 2r.

RbC—Riney loam, 6 to 12 percent slopes. This deep,
well drained, sloping soil is in bands on the upper parts of
hillsides, ‘at the head of drainageways, and on narrow
ridgetops. Areas are 200 to 900 feet wide and 5 to 200
acres in size. Slopes are convex. Most areas are cut by
shallow to moderately deep drainageways. Gravel pits are
in areas on ridgetops in southeastern Larue County.

In a representative profile of this soil, the plow layer is
brown loam about 8 inches thick. The subsoil, about 46
inches thick, is yellowish red clay loam to a depth of 32
inches, and from 32 to 54 inches it is red sandy clay loam
mottled with strong brown. The substratum, more than 11
inches thick, is red sandy loam mottled with brown.

Included with this soil in mapping are some soils
similar to Riney soils except that soft sandstone bedrock
is at a depth of 25 to 40 inches. Also included are Sonora
soils in ir}termingléd areas that are less than about two
acres in size.

Permeability of this soil is moderately rapid, and the
available water capacity is high. The root zone is deep.
The plow layer is low in content of organic matter and is
easy to work. Reaction is strongly acid or very strongly
acid in unlimed areas. Runoff is medium. The shrink-swell
potential is low, and the soil has low strength.

This soil is suited for farming, and about half of the
acreage is used for hay, pasture, and cultivated crops. The
remainder is in trees or brush. The potential for urban

‘developments is limited mainly by slope. Trees and open-

land and woodland wildlife habitat are suited.

Cultivated crops are suited to this soil, and most crops
commonly grown in the area are suited. Control of ero-
sion, increasing the content of organic matter, and main-
taining good tilth are the major concerns of management.
If this soil is cultivated, minimum tillage, contour tillage,
terracing, stripcropping, and use of cover crops and
grasses and legumes in the cropping system are practices
that can help to slow surface runoff and control erosion.
Crop residue should be kept on or near the surface. In-
corporating some crop residue into the plow layer helps
maintain tilth and increase the supply of organic matter.
Well defined drainageways need a permanent vegetative
cover that will reduce erosion.

All of the pasture grasses and legumes commonly
grown in the area are suited to this soil. Control of ero-
sion and the establishment and maintenance of productive
plants are the major concerns of management for pasture.
The application of lime and fertilizer according to crop
needs, proper stocking rates to maintain desired pasture
plants, deferred grazing, rotation grazing, and control of
weeds are important management practices. Plants can be
damaged by grazing before they are well established or
when the soil is too wet or by overgrazing. Short and
sparse cover of pasture plants increases the hazard of soil
erosion and weed competition and may make it necessary
to renovate the pasture to maintain production.

Trees are suited to this soil, and about half of the acre-
age is in trees or brush. Control of plant competition is a
major concern of management. Shrubbing in cutover
woods and brush in open fields can help reduce the
amdunt of competition until the seedlings are established.
Cultivation of seedlings in open fields can help control
weeds. Machine planting is practical.

Slope and low strength are the main limitations to use
of this soil for urban developments. This soil erodes very
easily where it is exposed. If the soil is used as a con-
struction site, development should be on the contour.
Removal of vegetation should be held to a minimum, and
temporary plant cover needs to be established quickly in
denuded areas. Drainage outlets in sinks and depressions
should be kept open to prevent ponding. In some places it
is practical to construct sediment basins or dikes to hold
sediment in the construction area to reduce the amount of
sediment damage below the site. The subsoil is a poor
source of topsoil. Establishing and maintaining vegetation
on the developed site can be helped by stockpiling the
topsoil and using it as the surface layer of developed
sites. Capability subclass IIle; woodland ordination 2o.
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RbD—Riney loam, 12 to 20 percent slopes. This
moderately steep, deep, well drained soil is in bands 150
to 700 feet wide on hillsides. Slopes are convex, and most
areas are cut by shallow to moderately deep
drainageways. In the southeastern part of Larue County,
this soil has a higher content of quartz pebbles than in
other parts of the survey area. Areas are about 5 to 170
acres in size.

In a representative profile of this soil, the surface layer
is brown loam about 8 inches thick. The subsoil, about 46
inches thick, is yellowish red clay loam to a depth of 32
inches, and from 32 to 54 inches it is red sandy clay loam
mottled with strong brown. The substratum, more than 11
inches thick, is red sandy loam mottled with brown.

Included with this soil in mapping are Waynesboro soils

in intermingled areas that generally are less than one
acre in size. These soils have a brown loam surface layer
and a thick, yellowish red to red, clay loam to clay subsoil.
Also included are some very small intermingled areas of
soils that have a dark grayish brown to brownish yellow
surface layer and a thick, yellowish brown sandy loam
subsoil. Another included soil is similar to Riney soils ex-
cept that weakly cemented sandstone is at a depth of 25
to 40 inches. These inclusions make up about 20 percent
of the mapping unit.
- This soil has moderately rapid permeability, high
available water capacity, and a deep root zone. The plow
layer is low in content of organic matter and fair in tilth.
Reaction is strongly acid to very strongly acid in unlimed
areas. Runoff is rapid. Soil strength and shrink-swell
potential are low.

About one-third of the acreage of this soil is farmed,
and the remainder is in woods or brush. It is better
suited to hay and pasture than to intertilled crops
because it is subject to very severe damage by erosion if
it is cultivated. It is suited to trees and to woodland and
openland wildlife habitat. Slope and low strength limit its
use for urban developments.

This soil is suited for only occasional use for cultivated
crops because of the moderately steep slopes and the risk
of very severe damage by erosion if it is cultivated. It
should be kept in close-growing crops most of the time.
All of the crops commonly grown in the area are suited.
The plow layer has a low content of organic matter, but
the loam texture makes it easy to work. It can be worked
over a fairly wide range in moisture content without
danger of clodding or crusting. Control of erosion, in-
creasing the supply of organic matter, and improving tilth
are the major concerns of management for cropland.
Some practices that will slow surface runoff and help con-
trol erosion are minimum tillage, contour tillage, strip-
cropping, and use of cover crops and grasses and legumes
in the cropping system. Crop residue should be kept on or
near the surface. Incorporating some crop residue into
the plow layer helps improve tilth and increase the supply
of organic matter. Small, well defined drainageways need
a vegetative cover that will protect them from erosion.
Lime and fertilizer should be applied according to crop
needs.

Overgrazing and grazing of pasture when the soil is too
wet are the major concerns of management for pasture-
land. Important management practices are proper
stocking rates to maintain desired pasture plants, apply-
ing lime and fertilizer according to crop needs, rotation of
pasture, deferred grazing, and restricted grazing during
wet seasons.

Trees are suited to this soil, and about two-thirds of
the acreage is in trees or brush. Control of plant competi-
tion and equipment restrictions are the main concerns of
management for woodland. Shrubbing in cutover areas
and cultivation or other suitable methods in open fields
are generally required to control competition until
seedlings are established. The use of equipment is
restricted because of the moderately steep slopes.
Machine planting is difficult.

This soil is limited for most urban developments mainly
because of slope and low strength. It is subject to very
severe damage by erosion if the plant cover is removed.
To help control erosion on soils used as construction sites,
all development should be on the contour. Removal of
vegetation should be held to a minimum, and vegetation
should be established quickly in denuded areas. In some
places it is practical to construct sediment basins and
dikes to help hold sediment in the construction area and
prevent damage below the site. Denuded areas are dif-
ficult to revegetate. Capability subclass IVe; woodland or-
dination 2r,

RbE—Riney loam, 20 to 30 percent slopes. This deep,
well drained, steep soil is in bands on the lower parts of
hillsides and at the head of ravines. Areas are about 200
to 1,300 feet wide and 5 to 185 acres in size. Most areas
are cut by shallow to moderately deep drainageways, and
some areas are severely eroded and have moderately
deep to deep gullies. A few areas have exposures of
limestone bedrock near the lower boundary.

In a representative profile of this soil, the plow layer is
brown loam about 6 inches thick. The subsoil, about 46
inches thick, is yellowish red clay loam to a depth of 32
inches, and from 32 to 52 inches it is red sandy clay loam
mottled with strong brown. The substratum, more than 13
inches thick, is red sandy loam mottled with brown.

Included with this soil in mapping are Waynesboro soils
in intermingled areas that are generally less than one
acre in size. Also included are some small intermingled
areas of soils that have a dark grayish brown to brownish
yellow surface layer and a thick, yellowish brown sandy
loam subsoil. Another included soil is similar to Riney
soils except that weakly cemented sandstone is at a depth
of 25 to 40 inches. These included soils make up about 20
percent of the mapping unit.

Permeability of this soil is moderately rapid, and the
available water capacity is high. The root zone is deep.
The plow layer has a low content of organic matter and
fair tilth. The reaction is strongly acid or very strongly
acid in unlimed areas. This soil has low shrink-swell
potential and low strength. Runoff is rapid.
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This steep soil is not suited for farming except for
pasture grasses and legumes. About one-third of the acre-
age is in pasture, and the remainder is in trees and brush.
It has potential for trees, for openland and woodland wil-
dlife habitat, and for pasture. The steep slopes limit its
use for urban developments.

This soil is not suited for row crops because of the .

steep slopes and the risk of very severe damage by ero-
sion if it is cultivated. Permanent cover is required to
protect it from erosion.

Most of the pasture grasses and legumes commonly
grown in the area are suited to this soil. Control of ero-
sion and establishment and maintenance of desired
pasture plants are the major concerns of management.
Erosion is difficult to control where the soil is exposed,
but it can be worked sufficiently to prepare a seedbed for
pasture establishment if measures are taken to control
erosion. Working the soil on the contour, application of
fertilizer and lime according to plant needs, proper
stocking rates to maintain desired plants, deferred graz-
ing, and rotation grazing are practices that can help to
control erosion and maintain pasture production.

Trees are suited to this soil, and about two-thirds of
the acreage is in trees and brush. Control of plant com-
petition and equipment limitations are the major concerns
of management. Shrubbing in cutover woods and cultiva-
tion in open fields can help to reduce plant competition
until the seedlings are established. Weed competition in
open fields can be controlled by cultivation or other suita-
ble means. The use of equipment is restricted because of
the steep slopes and clayey spots that are slick when wet.
Machine planting is generally impractical.

This soil is limited for urban development mainly
because of the steepness of the slopes. Erosion is very
difficult to control if the plant cover is removed. This soil
also has low strength. Capability subclass VIe; woodland
ordination 2r.

ReD3—Riney sandy clay loam, 6 to 20 percent slopes,
severely eroded. This sloping to moderately steep, deep,
well drained soil is in bands that range from about 200 to
700 feet wide on the upper parts of hillsides and on the
head of ravines. Most areas are cut by shallow to
moderately deep drainageways. Slopes are convex. This
soil is truncated by erosion, and most areas are gullied.
Areas range from about 5 to 65 acres in size.

This soil has lost most of its original surface layer
through erosion. In a representative profile, the plow
layer is yellowish brown sandy clay loam about 6 inches
thick. The subsoil, about 44 inches thick, is yellowish red
clay loam to a depth of about 30 inches, and from 30 to 50
inches it is red sandy clay loam. The substratum, more
than 14 inches thick, is red sandy loam mottled with
brown.

Included with this soil in mapping are Waynesboro soils
in intermingled areas that are generally less than one
acre in size. These soils have a yellowish brown clay loam
surface layer and a thick, yellowish red to red, clay loam
to clay subsoil. Some small areas of Sonora soils oceur in

thin strips at the upper boundary of many mapped areas.
Included in some areas in the southeastern part of Larue
County are some soils similar to Riney soils except that
weakly cemented sandstone is at a depth of 25 to 40
inches. These included soils make up less than 15 percent
of the mapping unit.

This soil has moderately rapid permeability, high
available water capacity, and a deep root zone. The plow
layer has a low content of organic matter and poor tilth.
Reaction is strongly acid to very strongly acid in unlimed
areas. Runoff is rapid. This soil has low shrink-swell
potential and low strength.

Nearly all of the acreage of this soil is in woods and
brush. It is not suited for farming, except for pasture
grasses and legumes. It is suited for trees and for open-
land or woodland wildlife habitat. The main limitations to
its use for urban development are slope and low strength.

Because of past erosion and the high risk of further
damage unless protected, the soil is not suited for cul-
tivated crops. Permanent vegetative cover is needed that
will protect it from erosion.

Obtaining adequate stands of pasture grasses and
legumes, overgrazing, and grazing when the soil is too
wet are major concerns of management for pastureland.
Because of the low content of organic matter, poor tilth,
and uneven surface, adequate seedbeds are difficult to
prepare, and suitable stands of grasses and legumes are
difficult to establish. Thick vegetative cover is needed to
protect the soil from erosion. Important management
practices are adequate seedbed preparation, proper
stocking rates to maintain desired pasture plants, applica-
tion of lime and fertilizer according to crop needs,
deferred grazing, rotation of pasture, and restricted graz-
ing when the soil is too wet. Severe damage to the plant
cover can result from grazing when the soil is wet or
from overgrazing. Grazing animals can compact the soil
when it is wet, and this increases the rate of runoff and
amount of erosion. Overgrazing results in thin cover that
does not adequately protect the soil from erosion and that
may require renovation of pasture to maintain production.

Trees are suited to this soil, and most of the acreage is
in brush or trees. Machine planting is difficult in most
areas because of the gullies and uneven surface.

This soil is limited for most urban uses mainly because
of slope and low strength. The moderately rapid permea-
bility limits its use for some developments. It is subject
to very severe damage by erosion if the plant cover is
removed. If the soil is used as construction sites, develop-
ment should be on the contour. Removal of vegetation
should be held to a minimum and vegetative cover should
be established quickly in denuded areas. In some places it
is practical to construct sediment basins or dikes to hold
sediment in the construction area and prevent damage
below the site. Denuded areas are difficult to revegetate.
Capability subclass VIe; woodland ordination 3o.

Rd—Robertsville silt loam (0 to 2 percent slopes). This
poorly drained, nearly level soil is in low positions on
stream terraces. The slopes are slightly concave, and
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areas range from 5 to 130 acres in size. This soil is sub-
jeet to occasional flooding from November to May.

In a representative profile of this soil, the plow layer is
light brownish gray silt loam mottled with light gray and
is about 8 inches thick. The subsoil, about 37 inches thick,
is light brownish gray silt loam mottled in shades of
brown to a depth of about 16 inches. A firm, brittle, dense
silt loam fragipan extends from a depth of 16 to 45
inches. It is light gray mottled with yellowish brown. The
substratum, more than 13 inches thick, is light brownish
gray silty clay loam mottled in shades of brown and gray.

This soil has slow permeability and a moderate availa-
ble water capacity. The root zone is shallow because of a
firm, dense fragipan at a depth of about 16 inches. The
loamy plow layer has poor tilth because of the low con-
tent of organic matter and wetness. Reaction is strongly
acid to very strongly acid in unlimed areas. Runoff is
very slow, and the seasonal high water table is within
about 12 inches of the surface. The shrink-swell potential
is low.

Most of the acreage of this soil is in pasture or trees.
This soil is poorly suited to cultivated crops because it is
saturated in winter and remains wet until late in the
growing season, and because it is ‘subject to flooding in
winter and spring. It is best suited to pasture grasses and
legumes that tolerate extreme wetness and flooding for
short periods. Trees and openland, wetland, and woodland
wildlife habitat are suited. Urban uses are limited mainly
because of flooding, wetness, and slow permeability.

This soil is too wet for most cultivated crops. It is satu-
rated in winter and remains wet until late in the growing
season. Because of a firm, dense, slowly permeable
fragipan at a depth of about 16 inches, the seasonal high
water table is near the surface. It generally is too wet to
work, but lack of roots in the fragipan can cause it to be
droughty in dry seasons. The root zone is shallow above
the fragipan. The wetness, shallow root zone, and hazard
of flooding severely limit the range of suited plants.
Because of the slow permeability, open ditches are likely
to be more effective than tile drains in improving
drainage. Runoff and overwash from adjacent soils can be
reduced by constructing ditches to intercept the water.
Suitable outlets are not available for drainage in some
areas. Even after drainage is improved, the soil is poorly
suited for many cultivated crops because of wetness, the
shallow root zone, and flooding. Tilth can be improved and
the supply of organic matter increased by returning crop
residue to the soil, growing green manure cover crops,
and including grasses and legumes in the cropping
system. Lime and fertilizer should be applied according to
crop needs.

Shallow rooted pasture grasses and legumes that can
tolerate wetness and flooding are best suited to this soil.
The range of suited plants is very limited. If this soil is
used for pasture, grazing should be restricted when the
water table is near the surface, and overgrazing should be
prevented. Grazing animals can cause excessive damage
to the plants when the soil is saturated, and overgrazing

results in thin cover of pasture plants and permits in-
creased weed competition. Lime and fertilizer should be
applied according to crop needs.

Trees are suited to this soil, and some of the acreage is
in woods. Equipment restrictions, rate of seedling mor-
tality, and plant competition are the main concerns of
management for woodland. Cultivation or weeding by
other suitable methods and shrubbing in cutover woods
are generally required to control competition of undesira-
ble plants until the seedlings are established. Because of
droughtiness in summer and low fertility, seedling mor-
tality is likely to be very high. Healthy, properly planted
seedlings are most likely to survive. The use of equip-
ment is restricted mainly because of the seasonal high
water table and extreme wetness.

This soil is limited for most urban uses because of wet-
ness, slow permeability, and flooding. Capability subclass
IVw; woodland ordination 1w.

RoE—Rock outcrop-Corydon complex, 12 to 30 per-
cent slopes. This complex consists of Rock outerop and
shallow, well drained soils on karst uplands. Slopes are
complex. Runoff empties into openings in depressions and
into underground streams. Areas are 7 to 100 acres in
size. The Rock outerop and Corydon soils occur together
in such an intricate pattern that they were not separated
in mapping. The Rock outcrop is limestone that occurs
mostly as discontinuous outcrops, but in places the rock is
ledges that are separated by narrow strips of soil. The
complex is about 40 percent Rock outerop, 30 percent
Corydon silty clay loam, and 30 percent other soils.

In a representative profile of the Corydon soil in this
complex, the surface layer is dark brown silty clay loam 5
inches thick. The subsoil, 11 inches thick, is reddish brown
clay. Limestone bedrock is at a depth of 16 inches.

Included in mapping are some areas of the Caneyville,
Hagerstown, and Fredonia soils that make up about 15
percent of the complex. Some soils in areas that are less
than one-fourth acre in size have a dark brown silty clay
loam surface layer, a grayish brown silty clay subsoil, and
calcareous shale at a depth of about 15 inches. Also in-
cluded in this complex are a few areas that are mostly
limestone outcrops and exposed, soft, gray shale.

The Corydon soil in this complex has moderately slow
permeability and low available water capacity. The root

zone is shallow over limestone bedrock. The plow layer

has a high organic matter content. Reaction ranges from
slightly acid to mildly alkaline. Runoff is rapid. The
clayey subsoil has a moderate shrink-swell potential.
Limestone bedrock is at a depth of 10 to 20 inches.

This complex is in trees or brush. The soils are suited
for cultivated crops or pasture, and they have poor poten-
tial for nearly all urban uses. Trees and woodland wildlife
habitat are suited.

Cultivated crops are not suited to the soils in this com-
plex mainly because of the extent and pattern of Rock
outerop, shallow depth of the root zone, and steepness of
the slope. A permanent vegetative cover is needed to
slow surface runoff and control erosion.
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The soils in this complex are poorly suited to pasture
because of the shallow depth of the root zone, low availa-
ble water capacity, and the extent of Rock outcrop. The
number of outcrops on the surface makes operation of
equipment for seeding and for control of weeds impracti-
cal.

Trees are suited to the soils in this complex, and most
of the acreage is in woods or brush. The hazard of ero-
sion, equipment limitations, and the rate of seedling mor-
tality are the main' management concerns. To help control
erosion, all logging roads and skid trails should be on the
contour. The use of equipment is restricted because of the
extent of Rock outcrop and the steepness of slope. The
rate of seedling mortality is high for newly germinated
seedlings and young planted trees because of the low
available moisture supply during brief dry periods. Losses
are likely to be highest on the south-facing slopes where
moisture conditions are less favorable.

The soils in this complex are poorly suited to nearly all
urban uses. Use of the soils is limited by the extent of
Rock outcrop, steepness of the slopes, shallow soil depth,
moderately slow permeability, and shrink-swell potential
in the Corydon soil. Capability subclass VIIs; Corydon
part in woodland ordination 8d, Rock outcrop part not in
a woodland ordination.

SdA—Sadler silt loam, 0 to 2 percent slopes. This
nearly level, moderately well drained soil is on broad
ridgetops. Areas are about 7 to 300 acres in size, and
most are dissected by shallow drainageways.

In a representative profile, the plow layer is dark gray-
ish brown silt loam about 10 inches thick. The subsoil,
about 41 inches thick, is yellowish brown silt loam to a
depth of 24 inches. From 24 to 28 inches, the subsoil is
pale brown silt loam mottled with yellowish brown and
gray, and from 28 to 51 inches, it is a very firm, compact,
strong brown loam fragipan mottled with gray. The sub-
stratum, more than 13 inches thick, is mottled yellowish
brown and light gray silt loam.

Included in mapping are somewhat poorly drained
Lawrence soils in some narrow bands that are less than
one acre in size along drainageways.

Permeability of this soil is moderate above the fragipan
and slow in the fragipan. The available water capacity is
moderate, and the root zone is moderately deep and is
restricted by the very firm, dense fragipan. Reaction is
strongly acid or very strongly acid in unlimed areas. Ru-
noff is slow. The plow layer has moderate organic-matter
content and good tilth. A seasonal high water table is
within 18 to 24 inches of the surface. The shrink-swell
potential is low.

This soil is suited for farming and for trees. Most of
the acreage is in cultivated crops, hay, pasture, or brush.
This soil has limitations for urban uses because of slow
permeability in the fragipan and wetness.

This soil is suited for cultivated crops that have shallow
to moderately deep roots and can tolerate slight wetness.
For long periods in winter the soil remains saturated, and
it is somewhat slow to dry out and warm up in spring.

Seasonal wetness delays farming operations in some
years. The root zone is limited by a very firm, dense
fragipan at a depth of about 28 inches. Lack of roots in
the fragipan can cause this soil to be droughty during dry
seasons. The loamy plow layer has a moderate organic
matter content and is easy to till. It can be worked over a
fairly wide range in moisture content without danger of
clodding or crusting, and the erosion hazard is slight. Tile
drainage is generally not feasible, but constructing open
ditches improves drainage in some areas. Running the
rows up and down the slope often helps to remove excess
surface water. Some practices that help insure continued
high crop yields are returning crop residue to the soil, ap-
plying lime and fertilizer according to crop needs, grow-
ing green manure cover crops, and including grasses and
legumes in the cropping system.

This soil is suited to pasture. Shallow to moderately
deep rooted grasses and legumes that tolerate slight wet-
ness are best suited. Lime and fertilizer are required for
establishment and maintenance of productive pasture
plants. Plants can be damaged by grazing before they are
well established or when the soil is too wet or by over-
grazing. Short or sparse cover of pasture plants increases
the hazard of soil erosion and weed competition and may
make it necessary to renovate pasture to maintain
production.

This soil is suited to trees, but most of the acreage is
farmed. Machine planting is practical.

This soil is limited for urban uses because of slow
permeability in the fragipan and a seasonal high water
table within 18 to 24 inches of the surface. The slow
permeability and wetness make it poorly suited to use as
septic tank absorption fields. Excess water that results
from the seasonal high water table can damage base-
ments and cause severe water problems. Capability sub-
class ITw; woodland ordination 3o.

SdB—Sadler silt loam, 2 to 6 percent slopes. This
gently sloping, moderately well drained soil is on
ridgetops. The shape of the areas follows the pattern of
the ridges, which are commonly long and winding. Slopes
are slightly convex. Areas are from about 5 to 700 acres
in size. On the margin of most areas are shallow
drainageways.

In a representative profile, the plow layer is brown silt
loam about 8 inches thick. The subsoil, about 43 inches
thick, is yellowish brown silt loam to a depth of about 24
inches. From 24 to 28 inches, it is pale brown silt loam
mottled with yellowish brown and gray. From 28 to 51
inches, the subsoil is a very firm, compact, strong brown
loam fragipan mottled with gray. The substratum, more
than 13 inches thick, is mottled yellowish brown and light
gray silt loam.

Included in mapping are some thin bands and small
areas of the somewhat poorly drained Lawrence soils that
are along drainageways and in low places.

Permeability of this soil is moderate above the fragipan
and slow in the fragipan. The available water capacity is
moderate, and the root zone is moderately deep and is
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restricted by the very firm, dense fragipan. Reaction is
strongly acid or very strongly acid in unlimed areas. Ru-
noff is slow. The plow layer has moderate organic-matter
content and good tilth. A seasonal high water table is
within 18 to 24 inches of the surface. The shrink-swell
potential is low.

This soil is suited for farming and for trees. Most of
the acreage is in cultivated crops, hay, pasture, or brush.
This soil is limited for urban uses mainly because of slow
permeability in the fragipan and wetness.

This soil is suited for cultivated crops that have shallow
to moderately deep roots and can tolerate slight wetness.
For long periods in winter the soil remains saturated, and
it is somewhat slow to dry out and warm up in spring.
This seasonal wetness delays farming operations in some
years. The root zone is limited by a very firm, dense
fragipan at a depth of about 28 inches. Lack of roots in
the fragipan can cause this soil to be droughty during dry
seasons. The loamy plow layer has a moderate organic-

matter content and is easy to till. It can be worked over a -

fairly wide range in moisture content without danger of
clodding or crusting. Tile drainage is generally not feasi-
ble, but constructing open ditches improves drainage in
some areas. The hazard of erosion is moderate, and con-
trol of erosion is a major concern of management where
the soil is cultivated. Some practices that will slow sur-
face runoff and help control erosion are minimum tillage,
contour tillage, terracing, stripcropping, and use of cover
crops and grasses and legumes in the cropping system.
Crop residue should be kept on or near the surface, and
incorporating some of it into the plow layer helps main-
tain good tilth and the supply of organic matter.
Drainageways should be kept in permanent vegetative
cover to reduce erosion. Lime and fertilizer should be ap-
plied according to crop needs.

This soil is suited to pasture. Shallow to moderately
deep rooted grasses and legumes are required for the
establishment and maintenance of productive pasture
plants. Plants can be damaged by grazing before they are
well established or when the soil is too wet or by over-
grazing. Short or sparse cover of pasture plants increases
the hazard of soil erosion and weed competition and may
make it necessary to renovate the pasture to maintain
production.

This soil is suited to trees, but most of the acreage is
farmed. Machine planting is practical.

This soil is limited for urban uses because of slow
permeability in the fragipan and a seasonal high water
table ‘within 18 to 24 inches of the surface. The slow
permeability and wetness make it poorly suited for use as
septic tank absorption fields. Excess water that results
from the seasonal high water table can damage base-
ments and cause severe water problems. This soil erodes
easily where it is exposed. If the soil is used as a con-
struction site, development should be on the contour
Removal of vegetation should be held to a minimum, and
plant cover should be established quickly in denuded
areas. Capability subclass IIe; woodland ordination 3o.

SdC—Sadler silt loam, 6 to 12 percent slopes. This
sloping, moderately well drained soil is in bands 150 to
700 feet wide in areas between ridgetops and hillsides, on
benches, and in fan-shaped areas at the head of
drainageways. Slopes are slightly convex. Areas are about
5 to 30 acres in size. Shallow drainageways and wet spots
occur in most areas. In a few severely eroded areas the
plow layer is in the subsoil.

In a representative profile, the plow layer is brown silt
loam about 6 inches thick. The subsoil, about 40. inches
thick, is yellowish brown silt loam to a depth of about 21
inches. From 21 to 25 inches, it is pale brown silt loam
mottled with yellowish brown and gray. From 25 to 47
inches, the subsoil is a very firm, compact, strong brown
loam fragipan mottled with gray. The substratum, more
than 17 inches thick, is silty clay loam mottled with yel-
lowish brown and light gray.

Included in mapping are severely eroded Sadler soils in
a few spots that are less than 2 acres in size, and in a few
wet spots are some soils similar to the somewhat poorly
drained Lawrence soils.

Permeability of this soil is moderate above the fragipan
and slow in the fragipan. The. available water capacity is
moderate, and the root zone is moderately deep and is
restricted by a very firm, dense fragipan. Reaction is
strongly acid or very strongly acid in unlimed areas. Ru-
noff is medium. The plow layer has moderate organic-
matter content and good tilth. A seasonal high water
table is within 18 to 24 inches of the surface. The shrink-
swell potential is low.

This soil is suited to farm crops and trees. Most of the
acreage is in hay, pasture, or brush. This soil is limited
for urban uses mainly because of slow permeability in the
fragipan, wetness, and slope.

This soil is suited to cultivated crops that have shallow
to moderately deep roots and can tolerate slight wetness.
For long periods in winter the soil remains saturated, and
it is somewhat slow to dry out and warm up in spring.
This seasonal wetness delays farming operations in some
years. The root zone is limited by a very firm, dense
fragipan at a depth of about 25 inches. Lack of roots in
the fragipan can cause this soil to be droughty during dry
seasons. The loamy plow layer has a moderate organic-
matter content and is easy to till. It can be worked over a
fairly wide range of moisture content without danger of
clodding or crusting. Tile drainage is generally not feasi-
ble, but. runoff and overwash from higher adjacent soils
can be controlled in some areas by diversion ditches. The
hazard of erosion is severe if this soil is cultivated, and
control of erosion is a major concern of management.
Some practices that will slow surface runoff and help con-
trol erosion are minimum tillage, contour tillage, terrac-
ing, striperopping, and use of cover crops and grasses and
legumes in the cropping system. Crop residue should be
kept on or near the surface, and incorporating some of it
into the plow layer helps maintain good tilth and the
supply of organic matter. Drainageways should be kept in
permanent vegetative cover to reduce erosion. Lime and
fertilizer should be applied according to crop needs.
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This soil is suited to pasture. Shallow to moderately
deep rooted grasses and legumes that tolerate slight wet-
ness grow best. Hay crops that leave the soil unprotected
after harvest are not well suited. Lime and fertilizer are
required for establishment and maintenance of productive
pasture plants. Plants can be damaged by grazing before
they are well established or when the soil is too wet or by
overgrazing. Short or sparse cover of pasture plants in-
creases the hazard of soil erosion and weed competition
and may make it necessary to renovate pasture to main-
tain production.

This soil is suited to trees, but most of the acreage is
farmed. .Control of erosion is the major concern of
management. To control erosion all logging roads, skid
trails, and planting operations should be on the contour.
Machine planting is practical.

This soil is limited for urban uses because of slow
permeability in the fragipan, slope, and a seasonal high
water table within 18 to 24 inches of the surface. The
slow permeability and wetness make it poorly suited to
use as septic tank absorption fields. Excess water that
results from the seasonal high water table can damage
basements and cause severe water problems. This soil can
be severely damaged by erosion unless it is protected by
vegetative cover. If the soil is used as construction sites,
development should be on the contour. Removal of
vegetation should be held to a minimum, and plant cover

should be established quickly in denuded areas. Capability

subclass IIle; woodland ordination 3o.

Sg—Sensabaugh silt loam (0 to 2 percent slopes). This
nearly level, well drained soil is in strips 150 to 900 feet
wide on narrow flood plains. Areas are about 10 to 160
acres in size. It is subject to frequent flooding from
November to May.

In a representative profile the plow layer is brown silt
loam about 8 inches thick. The subsoil, about 19 inches
thick, is brown silt loam. The substratum, more than 33
inches thick, is brown gravelly silt loam.

Included in mapping are some soils on alluvial fans,
near stream channels, and in very narrow valleys. These
soils are similar to Sensabaugh soils except that they
have 15 to 30 percent gravel in the surface layer and in
the subsoil. The included soils make up about 10 percent
of the mapping unit. .

This soil has moderately rapid permeability, high
available water capacity, and a deep root zone. Reaction
ranges from medium acid to mildly alkaline. Runoff is
medium. The loamy plow layer has a moderate content of
organic matter and good tilth. The seasonal high water
table is at a depth of about 4 feet. Bedrock is at a depth
of about 3 1/2 to 6 feet. The shrink-swell potential is low.

Most of the acreage of this soil is in row erops, hay, and
pasture. This soil is suited to farming and trees. It is
suited to- cultivated crops; it is poorly suited to winter
crops because of soil wetness during winter and spring.
Urban uses are limited mainly because of flooding.

The plow layer has a moderate content of organic
matter, and it is easy to work except in a few areas that

are gravelly. It can be worked over a fairly wide range in
moisture content without danger of clodding or crusting.
Practices are required that will maintain the content of
organic matter and tilth. Some practices that are effective
include stubble mulching, returning crop residue to the
soil, planting winter cover crops, using minimum tillage,
and including grasses and legumes in the cropping
system. Runoff and overwash from adjacent soils can be
controlled by constructing a ditch at the base of the slope.
Scouring can be prevented along well defined
drainageways by seeding them to permanent vegetative
cover. In some areas, improvement of the stream channel
is effective in reducing overflow and cutting along the
banks. Some areas need lime, but most do not. Fertilizer
should be applied according to crop needs.

Pasture grasses and legumes best suited to this soil are
those that can withstand flooding. Maintaining productive
stands of pasture plants and control of weeds are the
main concerns of management. To help maintain pasture,
grazing should be deferred until the plants are well
established and controlled to prevent overgrazing and to
reduce the amount of weed competition.

Trees are suited to this soil, but most of the acreage is
farmed. Control of plant competition is the main concern
of management for woodland. Cultivation or other suita-
ble methods are often required to control weeds until
seedlings are established.

This soil is limited for nearly all urban uses because of
flooding. Even if it is protected from flooding, however,
depth to seasonal high water table, moderately rapid
permeability, depth to rock, and the high percentage of
gravel in the substratum are limitations of this soil for
some urban uses. Some included gravel deposits near the
stream channels are a source of material that is used for
surfacing farm roads. Capability subeclass IIs; woodland
ordination 2o0.

SnB—Sonora silt loam, 2 to 6 percent slopes. This
gently sloping, deep, well drained soil is on uplands. Areas
are on winding, fingered ridgetops and are 200 to 2,500
feet wide and 5 to 2,000 acres in size. Shallow
drainageways are in some areas.

In a representative profile the plow layer is brown silt
loam 9 inches thick. The subsoil, more than 62 inches
thick, is strong brown to reddish brown silt loam to a
depth of about 25 inches. From 25 to 39 inches, the sub-
soil is reddish brown loam, and below that to a depth of
71 inches it is dark red sandy clay.

Included with this soil in mapping is Gatton silt loam in
some areas that are less than one acre in size around the
head of drainageways. This soil is moderately well
drained and has a firm, compact layer in the subsoil.

Permeability of this soil is moderate, and the available
water capacity is high. The root zone is deep. The loamy

“plow layer has a moderate content of organic matter and

good tilth. Reaction is strongly acid or very strongly acid
in unlimed areas. Runoff is medium. The shrink-swell
potential is low to a depth of about 39 inches, and below
that it is moderate. This soil has low strength.
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This soil is suited for farming and for trees. Most of
the acreage is in cultivated crops, hay, and pasture. The
suitability of this soil for urban uses is limited mainly
because of the moderate shrink-swell potential in the
lower part of the subsoil and low strength.

All of the cultivated crops commonly grown in the area
are suited to this soil. The loamy plow layer has a
moderate organic-matter content and is easy to till. It can
be worked over a fairly wide range in moisture content
without danger of clodding or crusting. The hazard of ero-
sion is moderate, and the control of erosion is a major
concern of management where the soil is cultivated. Some
practices that help to control erosion and insure continued
high crop yields are minimum tillage, contour tillage, ter-
racing, stripcropping, use of cover crops and grasses and
legumes in the cropping system, and applying fertilizer
and lime according to crop needs. Keeping crop residue on
or near the surface also helps to slow surface runoff and
control erosion. Incorporating some crop residue into the
plow layer helps maintain good tilth and the supply of or-
ganic matter. Drainageways need to be kept in permanent
vegetative cover to reduce erosion.

Pasture grasses and legumes are well suited to this soil.
The application of lime and fertilizer, proper stocking
rates to maintain desired pasture plants, deferred graz-
ing, rotation grazing, and control of weeds are important
management practices. Plants can be damaged by grazing
before they are well established or when the soil is too
wet or by overgrazing. Short and sparse cover of pasture
plants increases the hazard of soil erosion and weed com-
petition and may make it necessary to renovate the
pasture to maintain production.

Trees are suited to this soil, but most of the acreage is
farmed. Machine planting is practical. Cultivation or other
suitable methods are generally needed to reduce competi-
tion to seedlings planted in open fields.

This soil is limited for most urban uses mainly because
of low strength and the tendency of the lower part of the
subsoil to shrink and swell. This soil erodes easily where
it is exposed. If the soil is used as a construction site,
development should be on the contour. Removal of
vegetation should be held to a minimum, and plant cover
needs to be established quickly in denuded areas. The
establishment and maintenance of vegetation can be
helped by stockpiling the topsoil and using it as the sur-
face layer of developed sites. Capability subclass Ile;
woodland ordination 2o.

SnC—Sonora silt loam, 6 to 12 percent slopes. This
sloping, deep, well drained soil is on uplands. Areas are in
bands 150 to 700 feet wide on winding, fingered ridgetops
and on side slopes. Slopes are slightly convex. Areas are 3
to 125 acres in size, and most areas are dissected by shal-
low drainageways.

In a representative profile the plow layer is brown silt
loam 9 inches thick. The subsoil, more than 62 inches
thick, is strong brown to reddish brown silt loam to a
depth of about 25 inches. From 25 to 39 inches it is red-
dish brown loam, and to a depth of 71 inches it is dark
red sandy clay.

Included with this soil in mapping are some small areas
of Gatton silt loam near the head of drainageways. The
soil is moderately well drained and has a firm, compact
layer in the subsoil.

Permeability of this soil is moderate, and the available
water capacity is high. The root zone is deep. The loamy
plow layer has a moderate content of organic matter and
good tilth. Reaction is strongly acid or very strongly acid
in unlimed areas. Runoff is medium. The shrink-swell
potential is low to a depth of 89 inches and moderate
below that. This soil has low strength.

This soil is suited for farming and for trees. Most of
the acreage is in cultivated crops, hay, and pasture. Suita-
bility of this soil for urban uses is limited because of
slope, moderate shrink-swell potential in the lower part of
the subsoil, and low strength.

All of the cultivated crops commonly grown in the area
are suited to this soil. The loamy plow layer has moderate
organic-matter content and is easy to till. It can be
worked over a fairly wide range of moisture content
without danger of clodding or crusting. The hazard of ero-
sion, which is severe if the soil is cultivated, is a major
concern of management. Some practices that help to con-
trol erosion and insure continued high crop yields are
minimum tillage, contour tillage, terracing, stripcropping,
the use of cover crops and grasses and legumes in the
cropping system, and applying fertilizer and lime accord-

_ing to crop needs. Keeping crop residue on or near the

surface also helps to slow surface runoff and control ero-
sion. Incorporating some crop residue into the plow layer
helps maintain good tilth and the supply of organic
matter. Drainageways need to be kept in permanent
vegetative cover to reduce erosion.

Pasture grasses and legumes are well suited to this soil.
The application of fertilizer, proper stocking rates to
maintain desired pasture plants, deferred of grazing, rota-
tion grazing, and control of weeds are important manage-
ment practices. Plants can be damaged by grazing before
they are well established or when the soil is too wet or by
overgrazing. Short and sparse cover of pasture plants in-
creases the hazard of soil erosion and weed competition
and may make it necessary to renovate the pasture to
maintain production.

Trees are suited to this soil, but most of the acreage is
farmed. Machine planting is practical. Cultivation or other
suitable methods are generally required to reduce com-
petition until seedlings are established.

This soil is limited for most urban uses mainly because
of slope, tendency of the lower part of the subsoil to
shrink and swell, and low strength. Controlling erosion is
difficult if the plant cover is removed. If the soil is used
as a construction site, development should be on the con-
tour. Removal of vegetation should be held to a minimum,
and plant cover should be established quickly in denuded
areas. In some places it is practical to construct dikes and
sediment basins to hold sediment in the construction area
and reduce the amount of damage by sediment below the
site. The establishment and maintenance of lawns can be
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helped by stockpiling the topsoil’ and using it as the sur-
face layer of developed sites. Capability subclass IIle;
woodland ordination 2o.

SnC3—Sonora silt loam, 6 to 12 percent slopes,
severely eroded. This sloping, deep, well drained soil is in
bands 150 to 700 feet wide and 3 to 125 acres in size on
winding, fingered ridgetops and side slopes. Slopes are
slightly convex. Most areas are dissected by shallow
drainageways. This soil is truncated by erosion and is gul-
lied.

This soil has lost most of its original surface layer
through erosion. In a representative profile, the plow
layer is mostly yellowish brown silt loam about 7 inches
thick. The subsoil, more than 62 inches thick, is strong
brown to reddish brown silt loam to a depth of 23 inches.
From 23 to 37 inches it is reddish brown loam, and to a
depth of 69 inches it is dark red sandy clay.

Included with this soil in mapping are some small areas
of Gatton silt loam around the head of drainageways. This
soil is moderately well drained and has a firm, compact
layer in the subsoil.

Permeability of this soil is moderate, and the available
water capacity is high. The root zone is deep. The loamy
plow layer is low in organic-matter content and has fair
tilth. Reaction is strongly acid or very strongly acid in un-
limed areas. Runoff is medium. The shrink-swell potential
is low to a depth of 37 inches, and below that it is
moderate. The soil has low strength.

This soil is mostly in pasture or brush, and a few areas
have reverted to trees. It is better suited to pasture and
hay or to trees than to cultivated crops. It is suited for
occasional use for cultivated crops. Suitability of the soil
for most urkan uses is limited because of slope, low
strength, and the tendency of the lower part of the sub-
soil to shrink and swell. Openland or woodland wildlife
habitat are suited.

The effects of past erosion and the high risk of further
damage limit the use of this soil for cultivated crops. It is
suited for occasional cultivated use, but yields of most
crops are generally lower than those on uneroded. Sonora
soils. The plow layer is low in organic-matter content, but
the loamy texture makes it easy to work. It tends to clod
and crust unless it is worked within a fairly narrow range
in moisture content. Shallow to moderately deep gullies
hinder the use of equipment. Controlling erosion, increas-
ing the supply of organic matter, and improving tilth are
major concerns of management if this soil is cultivated.
Some practices that help to control erosion and increase
crop yields are minimum tillage, contour tillage, terracing,
stripcropping, the use of cover crops and grasses and le-
gumes in the cropping system, and applying fertilizer and
lime according to crop needs. Keeping crop residue on or
near the surface also helps to slow surface runoff and
control erosion. Incorporating crop residue into the plow
layer helps improve tilth and increase the supply of organic
matter. In some areas a few gullies may require filling to
permit crossing with farm equipment. Drainageways need
to be kept in permanent vegetative cover to reduce erosion.

All of the pasture grasses and legumes commonly
grown in the area are suited to this soil. Obtaining and
maintaining stands of pasture plants that provide
adequate forage and control erosion are the main con-
cerns of management. Important management practices
are adequate seedbed preparation, applying lime and fer-
tilizer according to crop needs, stocking rates sufficient to
maintain key plant species, deferred grazing, rotation
grazing, and restricted grazing when the soil is wet.
Plants can be damaged by grazing before they are well
established or by grazing when the soil is too wet or by
overgrazing. Short and sparse cover of pasture plants in-
creases the hazard of soil erosion and weed competition
and may make it necessary to renovate pasture to main-
tain production.

Trees are suited to this soil, and a small acreage is in
trees. Machine planting is practical. Cultivation or other
suitable methods are generally required to reduce com-
petition until seedlings are established. Undesirable
plants compete more favorably with young conifers than
with hardwoods.

This soil is limited for most urban uses mainly because
of slope, tendency of the lower part of the subsoil to
shrink and swell, and low strength. Controlling erosion is
difficult if the plant cover is removed. If the soil is used
as a construction site, development should be on the con-
tour. Removal of vegetation should be held to a minimum,
and plant cover should be established quickly in denuded
areas. In some places it is practical to construct dikes and
sediment basins to reduce the amount of damage by sedi-
ment below the site. The upper part of the subsoil is
suitable as topsoil, but it is low in content of organic
matter. Capability subeclass IVe; woodland ordination 2o.

VrC—Vertrees silt loam, 6 to 12 percent slopes. This
deep, well drained, sloping soil is on narrow ridgetops and
the upper parts of hillsides and in karst areas. The areas
on ridges and hillsides are in bands 150 to 900 feet wide.
Slopes are convex, most areas are -cut by small
drainageways. In the karst areas, depressions are com-
mon and the steepness of slopes varies within short
distances. Runoff empties into openings in depressions
and into underground streams. Areas of this soil are
about 3 to 375 acres in size.

In a representative profile, the plow layer is dark gray-
ish brown silt loam about 7 inches thick. About 10 percent
of the volume is fragments of chert. The subsoil, more
than 63 inches thick, is yellowish red, firm, plastic clay to
a depth of about 24 inches. To a depth of about 70 inches
it "is red, firm, plastic clay that has about 12 percent, by
volume, fragments of chert and soft shale.

Included with this soil in mapping are Crider soils in
some areas that are less than about one acre in size. This
soil has a brown silt loam surface layer and a subsoil that
is strong brown silty clay loam to a depth of about 30
inches.

Permeability of this soil is moderately slow, and the
available water capacity is high. Reaction in the plow
layer is commonly strongly acid to very strongly acid in
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unlimed areas. The root zone is deep. The loamy plow
layer has a moderate content of organic matter and fair
tilth. It is fairly easy to work except in a few places that
have fragments of chert and in clay spots. Runoff is
medium. The subsoil has a moderate shrink-swell poten-
tial and low strength.

This soil is suited to farming and to trees. About three-
fourths of the acreage is in pasture, hay, or row crops.
The rest is in trees or brush. Urban uses of this soil are
limited because of slope and moderate shrink-swell poten-
tial and low strength in the clayey subsoil. Openland and
woodland wildlife habitat are suited.

All of the crops commonly grown in the area are suited
to this soil. The loamy plow layer has a moderate content
of organic matter and fair tilth. It is fairly easy to work
except in a few places where a high content of fragments
of chert or clayey spots interfere with tillage. This soil
can be worked over a fairly wide range in moisture con-
tent without danger of clodding or crusting. The hazard
of erosion is severe and is a major concern of manage-
ment where the soil is cultivated. Some practices that
help to control erosion and insure continued high crop
yields are minimum tillage, contour tillage, terracing,
stripcropping, the use of cover crops and grasses and
legumes in the cropping system, and applying fertilizer
and lime according to crop needs. Keeping crop residue on
or near the surface also helps to slow surface runoff and
control erosion. Incorporating some crop residue into the
plow layer helps improve tilth and maintain the supply of
organic matter. Deep plowing should be avoided because
it can mix the clayey subsoil with the plow layer. If this
happens, the plow layer has a greater tendency to clod
and crust because the subsocil is more clayey and com-
monly has a lower content of organic matter than the sur-
face layer. Drainageways need a permanent vegetative
cover to reduce erosion.

Pasture grasses and legumes are suited to this soil. The
application of lime and fertilizer according to crop needs,
proper stocking rates to maintain desired pasture plants,
deferred grazing, rotation grazing, and control of weeds
are important management practices. Plants can be
damaged by grazing before they are well established or
when the soil is too wet or by overgrazing. Short and
sparse cover of pasture plants increases the hazard of soil
erosion and weed competition and may make it necessary
to renovate the pasture to maintain production.

Trees are suited to this soil, but less than one-fourth of
the acreage is in woods. Control of plant competition is
the major concern of management for woodland.
Shrubbing in cutover areas and cultivation or other suita-
ble methods in open fields are generally required to con-
trol competition until young seedlings are established.
Undesirable plants compete more favorably with young
conifers than with hardwoods. Machine planting is practi-
cal.

This soil is limited for most urban uses mainly because
of slope, low strength, moderately slow permeability, and
the tendency of the clayey subsoil to shrink and swell. If

the soil is used as a construction site, care should be
taken to keep all drainage outlets open. If drainage out-
lets in depressions are stopped with sediment and debris,
ponding can become a problem. To control erosion and
reduce the amount of sediment produced, development of
the site should be on the contour. Removal of vegetation
should be held to a minimum, and plant cover should be
established quickly in denuded areas. The clayey subsoil
is a poor source for topsoil. Stockpiling of the topsoil and
using it to form the surface layer of developed sites can
help in the establishment and maintenance of lawns and
shrubs. Capability subclass IIIe; woodland ordination 2o.

VrD—Vertrees silt loam, 12 to 20 percent slopes. This
deep, well drained, moderately steep soil is on hillsides
and in karst areas. Areas on hillsides are in bands 150 to
1,000 feet wide that wind around the points of ridges and
the heads of ravines. Slopes are convex, and most areas
are cut by small drainageways. In the karst areas, depres-
sions are common and slopes are irregular. Runoff emp-
ties into openings in depressions and into underground
streams. In a few karst areas, small streams carry water
to depressions that occur on adjacent soils. Some of these
sinking creeks drain several hundred acres of soils. Areas
of this soil are about 3 to 150 acres in size.

In a representative profile of this soil, the plow layer is
dark grayish brown silt loam about 7 inches thick. About
10 percent of the volume is fragments of chert. The sub-
soil, more than 63 inches thick, is yellowish red, firm,
plastic clay with yellowish brown mottles to a depth of
about 24 inches. To a depth of 70 inches it is red, firm,
plastic clay that has about 10 percent, by volume, frag-
ments of chert and soft shale.

Included with this soil in mapping are some areas of
the Crider, Nolin, and Newark soils. The included Crider
soil has a brown silt loam surface layer and a strong
brown silty clay loam subsoil that extends to a depth of
about 30 inches. The included Nolin and Newark soils are
in depressions that are less than about one acre in size.
These included soils make up about 5 percent of the
mapping unit.

This soil has moderately slow permeability and a high
available water capacity. The root zone is deep. Reaction
in the plow layer is commonly strongly acid to very
strongly acid in unlimed areas. The loamy plow layer has
a moderate content of organic matter and fair tilth. It is
fairly easy to work except in a few places where frag-
ments of chert or clayey spots interfere with tillage. Ru-
noff is medium. The subsoil tends to shrink and swell, and
it has low strength.

About two-thirds of the acreage is in pasture, hay, and
row crops. Hay and pasture are better suited than inter-
tilled crops because the soil is subject to severe damage
by erosion unless it is protected. Trees are suited, and
about one-third of the acreage is in trees or brush. The
potential for urban uses is limited mainly because of
slope, tendency of the subsoil to shrink and swell, low
strength, and moderately slow permeability. Openland
and woodland wildlife habitat are suited.
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Cultivated crops are poorly suited to this soil because
of slope and the risk of very severe damage by erosion.
This soil is suited to occasional use for cultivated crops,
but it needs to be in permanent cover most of the time. If
it is cultivated, practices are needed that will help control
erosion, improve tilth, and maintain the supply of organic
matter. Some practices that help to control erosion are
minimum tillage, contour tillage, stripcropping, use of
cover crops and grasses and legumes in the cropping
system, and applying lime and fertilizer according to crop
needs. Keeping crop residue on or near the surface also
helps to slow surface runoff and control erosion. Incor-
porating some crop residue into the plow layer helps im-
prove tilth and maintain the supply of organic matter.
Deep plowing should be avoided because it can mix the
clayey subsoil with the plow layer. If this happens, the
plow layer has a greater tendency to clod and crust,
because the subsoil is more clayey and commonly has a
lower content of organic matter than the surface layer.
Drainageways need a permanent vegetative cover to
reduce erosion.

The loamy plow layer has a moderate content of or-
ganic matter and fair tilth. It is fairly easy to work ex-
cept in a few places where fragments of chert or clayey
spots interfere with tillage.

Pasture grasses and legumes and hay crops are better
suited to this soil than cultivated crops because of the
risk of damage by erosion where it is cultivated. All of
the pasture grasses and legumes commonly grown in the
area are suited. The application of lime and fertilizer,
proper stocking rates to maintain desired pasture plants,
deferred grazing, rotation grazing, and control of weeds
are important management practices. Plants can be
damaged by grazing before they are well established or
when the soil is too wet or by overgrazing. Short and
sparse cover of pasture plants increases the hazard of soil
erosion and weed competition and may make it necessary
to renovate the pasture to maintain production.

Trees are suited to this soil, and about one-third of the
acreage is in woods or brush. Plant competition, hazard of
erosion, and equipment limitations are the main concerns
of management. Shrubbing in cutover areas and cultiva-
tion or weeding in open fields can be used to control com-
petition from undesirable plants until seedlings are
established. Conifers are more resistant to competition
from undesirable plants than are hardwoods. The use of
equipment is restricted mainly by the steepness of the
slopes and by clayey spots that are slick when wet. To
help control erosion, all logging roads, skid trails, and
planting operations should be on the contour. Machine
planting is difficult because of the moderately steep
slopes.

This soil is limited for most urban uses mainly because
of steepness of the slopes, tendency of the clayey subsoil
to shrink and swell, and low strength. If the soil is used
as a construction site, care should be taken to keep all
drainage outlets open. If outlets in depressions are
stopped with sediment and debris, ponding can become a

problem. To control erosion and reduce the amount of
sediment produced, development of the site should be on
the contour. Removal of vegetation should be held to a
minimum, and plant cover should be established quickly in
denuded areas. The clayey subsoil is a poor source of top-
soil. Stockpiling of the topsoil and using it to form the
surface layer of developed sites can help in the establish-
ment and maintenance of lawns and shrubs. Capability
subclass I'Ve; woodland ordination 2ec.

VrE—Vertrees silt loam, 20 to 30 percent slopes. This
deep, steep, well drained soil is in bands 200 to 1,000 feet
wide on hillsides, and in karst areas. Areas on hillsides
wind around the points of ridges and the head of ravines.
Slopes are convex. In the karst areas, depressions are
common, and drainageways are dismembered and lead
through openings in depressions into underground
streams. Slopes are irregular and steepness varies within
short distances. In some areas, small streams carry water
to depressions that occur in areas of adjacent soils, and
some of these sinking creeks drain several hundred acres
of land. Areas of this soil are about 5 to 165 acres in size,
and a few are truncated by erosion.

In a representative profile of this soil, the surface layer
is dark grayish brown to a depth of about one inch and
pale brown to a depth of 6 inches. It is silt loam and has
about 8 percent, by volume, fragments of chert. The sub-
soil, more than 60 inches thick, is strong brown, firm silty
clay loam to a depth of 14 inches. To a depth of 66 inches
it is yellowish red to red, firm, plastic clay, mottled in
shades of brown. About 8 percent of the subsoil consists
of fragments of chert.

Included with this soil in mapping are Caneyville soils
and Rock outerop in some thin bands that are less than
one acre in size on the rims of depressions. Also included
are small areas of Nolin and Newark soils in areas that
are less than one acre in size in depressions. Approxi-
mately 15 percent of the mapping unit is truncated by
erosion and is gullied. In these severely eroded areas, the
surface layer is yellowish brown to reddish brown silty
clay loam.

This soil has moderately slow permeability and a high
available water capacity. The root zone is deep. Reaction
in the surface layer is commonly strongly acid to very
strongly acid in unlimed areas. The surface layer has a
moderate content of organic matter except in severely
eroded areas where the content is low. Tilth is fair. The
loamy plow layer is fairly easy to work except in severely
eroded areas where the more clayey plow layer hinders
tillage. Runoff is rapid. The clayey subsoil has low
strength and tends to shrink and swell.

More than half of the acreage of this soil is in woods,
and the rest is mostly in pasture or brush. It is poorly
suited for cultivated crops because of the steepness of the
slopes and the high risk of damage by erosion if the plant
cover is removed. Pasture grasses and legumes, trees, and
openland or woodland wildlife habitat are suited. Urban
uses of this soil are limited mainly because of the steep-
ness of the slopes.
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This soil is not suited for cultivated crops because of
the steepness of slopes and the risk of very severe
damage by erosion if the plant cover is removed. Per-
manent vegetative cover is needed that will protect the
soil from erosion.

Pasture grasses and legumes are suited to this soil. If it
is used for pasture, management practices are needed
that will slow surface runoff and control erosion. Suited
plants that require the least amount of renovation should
be selected for seeding. The application of lime and fertil-
izer is required to provide for quick establishment and
maintenance of protective cover. Other management prac-
tices include proper stocking rates to maintain desired
pasture plants, deferred grazing, rotation grazing, and
control of weeds. Plants can be damaged by grazing be-
fore they are well established or when the soil is too wet
or by overgrazing, Short and sparse cover of pasture
plants leaves the soil exposed to the forces of erosion and
makes early renovation necessary to maintain production.

Trees are suited to this soil, and over half of the acre-
age is in woods or brush. Plant competition, hazard of
erosion, and equipment limitations are the main concerns
of management. Shrubbing in cutover areas and weeding
in open fields can be used to control competition from un-
desirable plants until young seedlings are established. Un-
desirable plants compete more favorably with conifers
than with hardwoods. The use of equipment is restricted
mainly by the steepness of the slopes and by clayey spots
that are slick when wet. To help control erosion, all
logging roads, skid trails, and planting operations should
be on the contour. Machine planting is difficult on the
steep slopes.

This soil is limited for most urban uses mainly because
of steepness of the slopes, tendency of the clayey subsoil
to shrink and swell, and low strength. It is subject to
very severe damage by erosion if the plant cover is
removed. If it is used as a construction site, removal of
vegetation should be held to a minimum, and plant cover
should be established quickly in denuded areas. Capability
subelass Vle; woodland ordination 2c.

VtD3—Vertrees silty clay loam, 6 to 20 percent
slopes, severely eroded. This sloping to moderately steep,
deep, well drained soil is on ridgetops and hillsides and in
karst areas. Areas on ridgetops and hillsides are in bands
200 to 1,200 feet wide, and in karst areas they are in
blocks. Slopes are convex, and in the karst areas steep-
ness varies within short distances. The karst areas have
common depressions. Runoff empties into openings in
depressions and into underground streams. Some of these
sinking creeks drain several hundred acres of land. Some
depressions are ponded for brief periods, and some are
permanently ponded. Areas of this soil are truncated by
erosion and gullied and range from 5 to 400 acres in size.

This soil has lost most of its original surface layer
through erosion. In a representative profile, the plow
layer is yellowish brown to reddish brown silty clay loam
about 6 inches thick. About 8 percent of the volume is
made up of fragments of chert. The subsoil, more than 60

inches thick, is yellowish red, firm, plastic clay that has
about 10 percent, by volume, fragments of chert and soft
shale.

Included with this soil in mapping is a Crider soil in
some intermingled areas that range from about 2 to 10
acres in size. This included Crider soil has a brown to yel-
lowish brown silt loam surface layer and a subsoil that is
strong brown silt loam and that extends to a depth of
about 30 inches. It makes up about one-fourth of some
areas and about 10 percent of the total acreage. Nolin silt
loam and Newark silt loam occur in small depressions.

This soil has moderately slow permeability, high availa-
ble water capacity, and a deep root zone. Reaction is com-
monly strongly acid to very strongly acid in unlimed
areas. The plow layer has a low content of organic matter
and fair tilth. Runoff is rapid. This soil has moderate
shrink-swell potential and low strength.

Most of the acreage of this soil is in pasture or brush,
and a few areas have reverted to trees. It generally is not
suited for farming except for pasture grasses and
legumes or other close growing crops that will protect it
from further damage by erosion. It is suited for trees and
for woodland or openland wildlife habitat. Urban uses of
this soil are limited because of slope, shrink-swell poten-
tial, and low strength.

This soil is not suited for cultivation because of the ef-
fects of past erosion and the high risk of further damage
if it is cultivated. Permanent vegetative cover is needed
that will protect it from erosion.

Obtaining adequate stands of pasture grasses and
legumes, overgrazing, and grazing when the soil is too
wet are major concerns of management for pastureland.
Because of the low content of organic matter, fair tilth,
and uneven surface, adequate seedbeds are difficult to
prepare, and suitable stands of grasses and legumes are
difficult to establish. Thick vegetative cover is needed to
protect the soil from erosion. Important management
practices are adequate seedbed preparation, proper
stocking rates to maintain desired pasture plants, applica-
tion of lime and fertilizer according to crop needs,
deferred grazing, rotation of pasture, and restricted graz-
ing when the soil is too wet. Severe damage to the plant
cover can result from grazing when the soil is wet or
from overgrazing. Grazing animals can compact the soil
when it is wet, and this increases the rate of runoff and
the hazard of erosion. Overgrazing results in thin cover
that does not adequately protect the soil from erosion and
that may require renovation of the pasture to maintain
production.

Trees are suited to this soil, but little of the acreage is
in woods. Control of erosion, equipment limitations, and
the rate of seedling mortality are the major concerns of
management for trees. To help control erosion, all logging
roads, skid trails, and planting operations should be on
the contour. Machine planting is difficult because of the
moderately steep slopes, uneven surface, and gullies. The
use of equipment is restricted mainly because of the
steepness of the slopes, the surface which is slick when
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wet, and the uneven surface. Good quality seedlings that
are properly set are most likely to survive on this severe-
ly eroded soil.

This soil is limited for most urban uses mainly because
of the steepness of the slopes, moderately slow permea-
bility in the subsoil, tendency of the subsoil to shrink and
swell, and low strength. If the soil is used as construction
sites, care should be taken to keep drainage outlets in
depressions open. If they are sealed by sediment and
debris, ponding can become a severe problem. To control
erosion and reduce the amount of sediment produced,
development of the sites should be on the contour.
Removal of vegetation should be held to a minimum, and
vegetative cover should be established quickly in denuded
areas. In some places it is practical to construct sediment
basins or dikes to hold sediment in the construction area
and prevent damage below the site. This soil is a poor
source for topsoil because of the high content of clay and
low content of organic matter. Capability subclass Vle;
woodland ordination 3ec.

WbC—Waynesboro loam, 6 to 12 percent slopes. This
deep, well drained, sloping soil is on narrow ridgetops in
bands 150 to 300 feet wide and in karst areas. Slopes are
convex. In the karst areas, steepness varies within short
distances. The karst areas have common depressions. Ru-
noff empties into openings in depressions and into un-
derground streams. Areas are about 3 to 65 acres in size,
and most are cut by shallow drainageways.

In a representative profile of this soil, the surface layer
is loam about 12 inches thick. It is dark gray to a depth of
about 2 inches, brown to a depth of 8 inches, and strong
brown to a depth of 12 inches. The subsoil, more than 48
inches thick, is yellowish red to reddish brown clay loam
to a depth of about 30 inches. To a depth of 60 inches it is
red clay mottled with strong brown.

This soil has moderate permeability, high available
water capacity, and a deep root zone. Reaction in the sur-
face layer is strongly acid to very strongly acid in un-
limed areas. The surface layer has a moderate content of
organic matter and good tilth. Runoff is medium. This soil
has low strength. The shrink-swell potential is low above
a depth of 30 inches, and below that it is moderate.

About half of the acreage of this soil is in trees, and
the remainder is in cultivated crops, hay, and pasture. It
is suited for farming and trees and for openland and
woodland wildlife habitat. Hazard of erosion is the main
limitation to its use for agricultural purposes. It is limited
for most urban uses mainly because of slope, tendency of
the lower part of the clayey subsoil to shrink and swell,
and low strength.

Cultivated crops are suited to this soil, but it is subject
to severe damage by erosion if it is cultivated, unless
adequate measures are taken to protect it. Most of the
crops commonly grown in the area are suited. The loamy
plow layer has a moderate content of organic matter and
is easy to work. It can be worked over a fairly wide
range in moisture content without danger of clodding or
crusting. Some practices that help to control erosion and

insure continued high crop yields are minimum tillage,
contour tillage, terracing, stripecropping, use of cover
crops and grasses and legumes in the cropping system,
and applying lime and fertilizer according to crop needs.
Keeping crop residue on or near the surface also helps to
slow surface runoff and control erosion. Incorporating
some crop residue into the plow layer helps maintain tilth
and the supply of organic matter. Drainageways need a
permanent vegetative cover to reduce erosion.

Pasture grasses and legumes are suited to this soil. The
application of lime and fertilizer according to crop needs,
proper stocking rates to maintain desired pasture plants,
deferred grazing, rotation grazing, and control of weeds
are important management practices. Plants can be
damaged by grazing before they are well established or
when the soil is too wet or by overgrazing. Short and
sparse cover of pasture plants increases the hazard of soil
erosion and weed competition and may make it necessary
to renovate pasture to maintain production.

Trees are suited to this soil, and about half of the acre-
age is in woods. Control of plant competition is the major
concern of management for woodland. Shrubbing in cu-
tover areas and cultivation or other suitable methods in
open fields are generally required to control competition
until the seedlings are established. Machine planting is
practical.

This soil is limited for most urban uses mainly because
of slope, low strength, and the tendency of the lower part
of the subsoil to shrink and swell. It is subject to damage
by erosion if the plant cover is removed. To control ero-
sion and reduce the amount of sediment from construc-
tion sites, development should be on the contour. Removal
of vegetation should be held to a minimum, and plant
cover should be established quickly in denuded areas.
Care should be taken to keep drainage outlets open in
depressions. If these become sealed with sediment and
debris, ponding can present a problem. In some places it
is practical to construct sediment basins and dikes to hold
sediment in the construction area and reduce the amount
of damage below the site. The clayey subsoil is a poor
source for topsoil. Stockpiling of the surface layer and
using it to form the surface of developed sites can aid in
the establishment and maintenance of vegetative cover.
Capability subclass ITIe; woodland ordination 2o.

WbD—Waynesboro loam, 12 to 20 percent slopes.
This moderately steep, deep, well drained soil is in bands
150 to 1,500 feet wide on narrow ridgetops and the upper
parts of hillsides and in karst areas. Slopes are convex,
and in the karst areas in steepness varies within short
distances. Runoff empties into openings in depressions
and into underground streams. Areas are 4 to 200 acres in
size, and most are cut by a few shallow drainageways.

In a representative profile, the surface layer is dark
gray to brown loam about 10 inches thick. The subsoil,
more than 50 inches thick, is yellowish red clay loam to a
depth of 30 inches. To a depth of 60 inches it is reddish
brown to red clay mottled with strong brown.

Included in mapping are some small areas of Nolin and
Newark soils in depressions.
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This soil has moderate permeability, high available
water capacity, and a deep root zone. Reaction in the sur-
face layer is strongly acid to very strongly acid in un-
limed areas. The surface layer has a moderate content of
organic matter and good tilth. Runoff is rapid. This soil
has low strength. The shrink-swell potential is low above
to a depth of 30 inches, and below that it is moderate.

About one-half of the acreage of this soil is farmed, and
the remainder is in woods. This soil is better suited to
hay and pasture than to intertilled crops because it is
subject to very severe damage by erosion if it is cul-
tivated. It is suited to trees and to woodland and open-
land wildlife habitat. Steepness of the slopes, low
strength, and the tendency of the lower part of the sub-
soil to shrink and swell limit its use for urban develop-
ments.

This soil is suited to only occasional use for cultivated
crops because of the moderately steep slopes and a very
severe hazard of erosion if it is cultivated. It should be
kept in close growing crops most of the time. All of the

crops commonly grown in the area are suited. The loamy .

plow layer has a moderate content of organic matter and
is easy to work. It can be worked over a fairly wide
range in moisture content without danger of clodding or
crusting. Control of erosion is the major concern of
management for cultivated uses. Some practices that will
slow surface runoff and help control erosion are minimum
tillage, contour tillage, stripcropping, and use of cover
crops and grasses and legumes in the cropping system.
Crop residues should be kept on or near the surface. In-
corporating some crop residue into the plow layer helps
maintain tilth and the supply of organic matter. Small,
well defined drainageways need a vegetative cover that
will protect erosion. Lime and fertilizer should be applied
according to crop needs.

Overgrazing and grazing of pasture when it is too wet
are the major concerns of management for pastureland.
Important management practices are proper stocking
rates to maintain desired pasture plants, applying lime
and fertilizer according to crop needs, rotation of pasture,
deferred grazing, and restricted grazing during wet
seasons.

Trees are suited to this soil, and about one-half of the
acreage is in woods. Control of plant competition and
equipment restrictions are the main concerns of manage-
ment for woodland. Shrubbing in cutover areas and cul-
tivation or other suitable methods in open fields are
generally required to control competition until seedlings
are established. The use of equipment is restricted mainly
because of the moderately steep slopes. Machine planting
is difficult.

This soil is limited for most urban developments mainly
because of steepness of the slopes. It also has low
strength, and the lower part of the subsoil has a
moderate shrink-swell potential. This soil is subject to
very severe damage by erosion if the plant cover is
removed. To help control erosion on construction sites, all
development should be on the contour. Removal of

vegetation should be held to a minimum, and vegetation
should be established quickly in denuded areas. Care
should be taken to leave drainage outlets open in depres-
sions. If they are sealed with sediment and debris, pond-
ing can become a severe problem. In some places it is
practical to construct sediment basins and dikes to help
hold sediment in the construction area and prevent
damage below the site. The clayey subsoil is a poor source
of topsoil. Stockpiling the surface layer and using it to
form the surface of developed areas can help to establish
protective cover. Capability subclass IVe; woodland or-
dination 2r.

WbE—Waynesboro loam, 20 to 30 percent slopes.
This steep, deep, well drained soil is on hillsides in bands
150 to 800 feet wide, and in karst areas. Slopes are con-
vex, and in the karst areas steepness varies within short
distances. Depressions are common in the karst areas, and
drainageways are dismembered and lead through
openings in depressions into underground streams. Areas
are about 3 to 190 acres in size, and some are truncated
by erosion.

In a representative profile, the surface layer is dark
gray to brown loam about 10 inches thick. The subsoil,
more than 50 inches thick, is yellowish red clay loam to a
depth of 30 inches. To a depth of 60 inches it is reddish
brown to red clay mottled with strong brown.

Included in mapping are some soils similar to this
‘Waynesboro soil except that they have about 10 to 20
percent, by volume, coarse fragments throughout the
profile. Coarse fragments are pieces of chert or rounded
quartz pebbles. This inclusion makes up about 10 percent
of the mapping unit. Also included are some severely
eroded spots of Waynesboro soils that have a clay loam
surface layer.

This soil has moderate permeability, high available
water capacity, and a deep root zone. Reaction in the sur-
face layer is strongly acid to very strongly acid in un-
limed areas. The plow layer is moderate in content of or-
ganic matter and has good tilth. Runoff is rapid. This soil
has low strength. The shrink-swell potential is low above
a depth of 30 inches, and below that it is moderate.

More than half of the acreage of this soil is in woods,
and the remainder is in grass or brush. It generally is not
suited for farming, but it is suited for pasture grasses
and legumes. Woodland and openland wildlife habitat are
suited. The steep slopes limit its use for urban develop-
ments.

Because of the steepness of the slopes and the high
risk of damage by erosion, this soil is not suited for cul-
tivated crops. It needs to be kept in vegetative cover that
will protect it from erosion.

Pasture grasses and legumes are suited to this soil. If it
is used for pasture, management practices are needed
that will slow surface runoff and control erosion. Suited
plants that require the least amount of renovation should
be selected for seeding. Other management practices in-
clude proper stocking rates to maintain desired pasture
plants, applications of lime and fertilizer according to crop
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needs, deferred grazing, rotation grazing, and control of
weeds. Plants can be damaged by grazing before they are
well established or when the soil is too wet or by over-
grazing. Short and sparse cover of pasture plants leaves
the soil exposed to the forces of erosion and may make
early renovation necessary to maintain production.

Trees are suited to this soil, and more than half of the
acreage is in woods. Control ‘of plant competition and
equipment restrictions are the main concerns of manage-
ment for woodland. Shrubbing in cutover areas and cul-
tivation or other suitable methods in open fields are
generally required to control competition until seedlings
are established. The use of equipment is restricted mainly
because of the steep slopes. Machine planting is difficult.

This soil is limited for most urban developments mainly
because of steepness of the slopes. It also has low
strength, and the lower part of the subsoil has a
moderate shrink-swell potential. It is subject to very
severe damage by erosion if the plant cover is removed.
If the soil is used as construction sites, removal of
vegetation should be held to a minimum, and plant cover
should be established quickly in denuded areas. Capability
subclass VIe; woodland ordination 2r.

WeC3—Waynesbhoro clay loam, 6 to 12 percent
slopes, severely eroded. This sloping, deep, well drained
soil is in bands 150 to 800 feet wide on narrow ridgetops
and the upper parts of hillsides and in karst areas. In the
karst areas, depressions are common, and steepness va-
ries within short distances. Runoff empties into openings
in depressions and into underground streams. Areas of
this soil are truncated by erosion, and most are cut by
shallow to moderately deep drainageways. Areas range
from about 3 to 50 acres in size.

This soil has lost most of its original surface layer
through erosion. In a representative profile, the surface
layer is yellowish brown clay loam about 8 inches thick.
The subsoil, more than 52 inches thick, is yellowish red,
firm, plastic clay loam to a depth of about 28 inches. To a
depth of 60 inches deep it is reddish brown to red, firm,
plastic clay mottled with strong brown.

Included in mapping are some small intermingled areas
of uneroded Waynesboro soils that have a brown loam
surface layer.

This soil has moderate permeability, high available
water capacity, and a deep root zone. Reaction in the sur-
face layer is strongly acid or very strongly acid in un-
limed areas. The plow layer has a low content of organic
matter and poor tilth. Runoff is rapid. The shrink-swell
potential is low to a depth of about 28 inches, and below
that it is moderate. This soil has low strength.

Most of the acreage of this soil is in pasture and brush.
A few areas have reverted to trees. Pasture and hay
crops are better suited than cultivated crops because of
the risk of very severe damage by erosion if it is cul-
tivated. Trees are suited, but little of the acreage is in
trees. Openland and woodland wildlife habitat are suited.
Suitability of this soil for urban uses is limited mainly
because of slope, tendency of the lower part of the subsoil
to shrink and swell, and low strength.

This soil is suited for only ocecasional use for cultivated
crops because of the effects of past erosion and the high
risk of further damage if it is cultivated. Yields of most
crops are generally lower than those on the uneroded
Waynesboro soils. The plow layer has a low content of or-

ganic matter and poor tilth. The clay loam texture and

low content of organic matter make it somewhat difficult
to work. It tends to clod and crust unless it is worked
within a somewhat narrow range in suitable moisture con-
tent. The uneven, gullied surface hinders the operation of
equipment. Control of erosion, improving tilth, and in-
creasing the supply of organic matter are major concerns
of management. Practices that will slow surface runoff
and help to control erosion are minimum tillage, contour
tillage, terracing, stripcropping, and use of cover crops
and grasses and legumes in the cropping system. Crop
residues should be kept on or near the surface. Incor-
porating some crop residue into the plow layer helps im-
prove tilth and increase the supply of organic matter.
Small, well-defined drainageways should be seeded to
permanent vegetative cover that will protect them from
erosion. Lime and fertilizer should be applied according to
crop needs.

Obtaining adequate stands of  pasture grasses and
legumes, overgrazing, and grazing when the soil is too
wet are major concerns of management for pastureland.
Stands of grasses and legumes are sometimes difficult to
establish mainly because of the low content of organic
matter and poor tilth. Short and sparse cover of pasture
plants increases the hazard of soil erosion and may make
it necessary to renovate the pasture to maintain produc-
tion. Important management practices are adequate
seedbed preparation, applying lime and fertilizer accord-
ing to crop needs, stocking rates sufficient to maintain
desired plant species, deferred grazing, rotation grazing,
and restricted grazing when the soil is wet. Plants can be
damaged by grazing before they are well established or
when the soil is too wet or by overgrazing.

Trees are suited to this soil, but most of the acreage is
farmed or is in brush. Equipment limitations and rate of
seedling  mortality are the main concerns of management
for trees. The use of equipment is limited mainly because
of the high content of clay in the surface layer which is
slick when wet, slope, and the uneven surface. Machine
planting is practical. Strong plants that are properly set
are most likely to survive in this clayey soil that has low
organic-matter content.

This soil is limited for most urban uses mainly because
of slope, tendency of the lower part of the subsoil to
shrink and swell, and low strength. If the soil is used as
construction sites, care should be taken to keep drainage
outlets open in depressions. If they are sealed by sedi-
ment and debris, ponding can become a problem. To con-
trol erosion and reduce the amount of sediment produced,
development of the sites should be on the contour.
Removal of vegetation should be held to a minimum, and
vegetative cover should be established quickly in denuded
areas. In some places it is practical to construct sediment
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basins and dikes in the construction area to help hold
sediment in the construction area and reduce damage
below the site. This soil is a poor source for topsoil
because of the high content of clay and low content of or-
ganic matter. Capability subclass IVe; woodland ordina-
tion 3e.

WeD3—Waynesborg clay loam, 12 to 20 percent
slopes, severely eroded. This moderately steep, deep, well
drained soil is on the upper parts of hillsides, in bands 150
to 800 feet wide, and {in karst areas. Slopes are convex,
and in karst areas steepness varies within short distances.
In the karst areas, runoff empties into openings in
depressions and into underground streams. Areas of this
soil are truncated by erosion and are gullied, and most
are cut by shallow tp moderately deep drainageways.
They are 5 to about 50|acres in size.

This soil has lost most of its original surface layer
through erosion. In a representative profile, the surface
layer is yellowish brown clay loam about 8 inches thick.
The subsoil, more than 52 inches thick, is yellowish red,
firm, plastic clay loam to a depth of about 28 inches. To a
depth of 60 inches it is|reddish brown to red, firm, plastic
clay mottled with strong brown.

Included in mapping|are some small intermingled areas
of uneroded Waynesboro soils that have a brown loam
surface layer. »

This soil has moderate permeability, high available
water capacity, and a deep root zone. Reaction is strongly
acid to very strongly|acid in unlimed areas. Runoff is
rapid. The plow layer has a low content of organic matter
and poor tilth. The shrink-swell potential is low to a depth
of about 28 inches, and below that it is moderate. This soil
has low strength.

Most of the acreage of this-soil is in pasture or brush,
but a few areas have jreverted to trees. This soil is not
suited to cultivated crops because of the effects of past
erosion and its high susceptibility to further damage if it
is cultivated. It is suited to pasture or other close grow-
ing crops that will protect it from erosion. Trees and
openland and woodland wildlife 'habitat are also suited.
Slope, tendency of the subsoil to shrink and swell, and
low strength limit its uge for urban developments.

Obtaining adequate | stands of pasture grasses and
legumes, overgrazing, and grazing when the soil is too
wet are major conce of management for pastureland.
Because of the low content of organic matter, poor tilth,
and uneven surface, adequate seedbeds are difficult to
prepare, and suitable stands of grasses and legumes are
difficult to establish. Thick vegetative cover is needed to
protect the soil from| erosion. Important management
practices are adequate seedbed preparation, proper
stocking rates to maintain desired pasture plants, applica-
tion of lime and fentilizer according to crop needs,
deferred grazing, rotation of pasture, and restricted graz-
ing when the soil is too wet. Severe damage to the plant
cover can result from|grazing when the soil is wet or
from overgrazing. Grazing animals can compact the soil
when it is wet, and this increases the rate of runoff and

hazard of erosion. Overgrazing results in thin cover that
does not adequately protect the soil from erosion and that
may require renovation of pasture to maintain production.

Trees are suited to this soil, but little of the acreage is
in woods. Equipment limitations and the rate of seedling
mortality are the major concerns of management for
woodland. The use of equipment is restricted mainly
because of slope, the clayey surface which is slick when
wet, and the uneven surface. Machine planting is difficult.
Strong seedlings that are properly set are most likely to
survive on this severely eroded soil.

This soil is limited for most urban uses mainly because
of slope, tendency of the subsoil to shrink and swell, and
low strength. If the soil is used as construction sites, care
should be taken to keep drainage outlets in depressions
open. If they are sealed by sediment and debris, ponding
can become a severe problem. To control erosion and
reduce the amount of sediment produced, development of
the sites should be on the contour. Removal of vegetation
should be held to a minimum, and vegetative cover should
be established quickly in denuded areas. In some places it
is practical to construct sediment basins or dikes to hold
sediment in the construction area and prevent damage
below the site. This soil is a poor source for topsoil

because of the high content of clay and low content of or-

ganic matter. Capability subclass VIe; woodland ordina-
tion 3ec.

WIB-—Wellston silt loam, 2 to 6 percent slopes. This
gently sloping, deep, well drained soil is on ridgetops and
foot slopes. Slopes generally are slightly convex, but on
foot slopes they are smooth to slightly concave. Areas are
150 to 300 feet wide and cover 3 to 25 acres. Shallow
drainageways occur in most areas, and the areas on foot
slopes have seepy spots and receive runoff from adjacent
soils.

In a representative profile, the plow layer is dark gray-
ish brown silt loam 8 inches thick. The subsoil, 34 inches
thick, is yellowish brown silt loam to a depth of 12 inches.
From 12 to 30 inches it is strong brown silty clay loam,
and from 30 to 42 inches it is loam. The substratum, more
than 8 inches thick, is strong brown sandy clay loam mot-
tled in shades of red and brown. Sandstone fragments
make up about 1 to 35 percent, by volume, of layers
below a depth of 30 inches.

Included with this seil in mapping is a soil that is
similar to this Wellston soil except that it is about 10 to
20 percent fragments of chert and siltstone in the surface
layer and in the upper part of the subsoil. It makes up all
of the acreage of a few areas, but in most it makes up
less than 20 percent.

Permeability in this soil is moderate, and the available
water capacity is high. The root zone is deep. The plow
layer has a moderate content of organic matter and good
tilth. Reaction is strongly acid or very strongly acid in un-
limed areas. Runoff is medium. Sandstone or shale
bedrock is at a depth of 42 to 60 inches. The shrink-swell
potential is low.
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This soil is suited for farming and for trees. Most of
the acreage is in cultivated crops, hay, or pasture. It is
suited for urban developments except that depth to
bedrock limits its use for some urban developments.

All of the cultivated crops commonly grown in the area
are suited to this soil. The loamy plow layer has a
moderate organic-matter content and is easy to till. It can
be worked over a fairly wide range in moisture content
without danger of clodding or crusting. The hazard of ero-
sion is moderate, and the control of erosion is the major
concern of management. Some practices that help to con-
trol erosion and insure continued high crop yields are
minimum tillage, contour tillage, terracing, stripcropping,
use of cover crops and grasses and legumes in the
cropping system, and applying fertilizer and lime accord-
ing to crop needs. Keeping crop residue on or near the
,surface also helps to slow surface runoff and control ero-
sion. Incorporating some crop residue into the plow layer
helps maintain good tilth and the supply of organic
matter. Drainageways need a permanent vegetative cover
to help reduce erosion. Some areas on foot slopes can be
protected from overwash from adjacent soils by con-
structing diversion ditches.

Pasture grasses and legumes are well suited to this soil.
The application of lime and fertilizer, proper stocking
rates to maintain desired pasture plants, deferred graz-
ing, rotation grazing, and control of weeds are important
management practices. Plants can be damaged by grazing
before they are well established or when the soil is too
wet or by overgrazing. Short and sparse cover of pasture
plants increases the hazard of soil erosion and weed com-
petition and may -make it necessary to renovate the
pasture to maintain production.

Trees are well suited to this soil, but most of the acre-
age is farmed. Machine planting is practical. Cultivation
or other suitable methods are generally required to
reduce competition to seedlings planted in open fields.
Undesirable plants compete more favorably with young
conifers than with hardwoods.

This soil is limited for some urban uses because of the
depth to bedrock. It erodes easily if the plant cover is
removed. If the soil is used as construction sites, develop-
ment should be on the contour. Removal of vegetation
should be held to a minimum, and temporary plant cover
should be established quickly in denuded areas. Ditches
constructed near the upper boundary of areas on foot
slopes can help reduce runoff and overwash from ad-
jacent soils. Capability subeclass Ile; woodland ordination
20. - :

WIC—Wellston silt loam, 6 to 12 percent slopes. This
sloping, deep, well drained soil is on upper side slopes,
benches, ridgetops, and foot slopes. The areas are 150 to

700 feet wide and about 3 to 100 acres in size. Slopes .

generally are convex, but on foot slopes they are smooth
to slightly concave. Most areas have shallow
drainageways, and some areas on foot slopes have seepy
sp%ts and receive runoff and overwash from adjacent
soils.

In a representative profile, the plow layer is dark gray-
ish brown silt loam 8 inches thick. The subsoil, 34 inches
thick, is yellowish brown silt loam to a depth of 12 inches.
From 12 to 30 inches it is strong brown silty clay loam,
and from 30 to 42 inches it is loam. The substratum, more
than 8 inches thick, is strong brown sandy clay loam mot-
tled in shades of red and brown. Sandstone fragments
make up about 1 to 35 percent, by volume, of layers
below a depth of about 30 inches. '

Included with this soil in mapping are some soils
similar to this Wellston soil except that they are about 10
to 20 percent fragments of chert and siltstone in the sur-
face layer and in the upper part of the subsoil. These in-
cluded soils make up all of the acreage in a few areas, but
in most they make up less than 20 percent.

Permeability of this soil is moderate, and the available
water capacity is high. The root zone is deep, and the
plow layer has a moderate content of organic matter and
good tilth. Reaction is strongly acid or very strongly acid
in unlimed areas. Runoff is medium. Sandstone or shale
bedrock is at a depth of 42 to 60 inches. The shrink-swell
potential is low.

This soil is suited to farming and to trees. Most of the
acreage is in hay, pasture, and cultivated crops. Slope and
depth to bedrock limit its use for urban purposes.

All of the cultivated erops commonly grown in the area
are suited to this soil. ‘The loamy plow layer has a
moderate content of organic matter and is easy to till. It
can be worked over a fairly wide range of moisture con-
tent without danger of clodding or crusting. The hazard
of erosion is severe if the soil is cultivated, and this is a
major concern of management. Some practices that help
to control erosion and insure continued high crop yields
are minimum tillage, contour tillage, terracing, strip-
cropping, use of cover crops and grasses and legumes in
the cropping system, and applying fertilizer and lime ac-
cording to crop needs. Keeping crop residue on or near
the surface also helps to slow surface runoff and control
erosion. Incorporating some crop residue into the plow
layer helps maintain good tilth and the supply of organic
matter. Drainageways need a permanent vegetative cover
to reduce erosion. Ditches constructed near the upper
boundary of areas on foot slopes can help to reduce ru-
noff and overwash from adjacent soils.

Pasture grasses and legumes are well suited to this soil.
The application of lime and fertilizer according to crop
needs, proper stocking rates to maintain desired plants,
deferred grazing, rotation grazing, and control of weeds
are important management practices. Plants can be
damaged by grazing before they are well established or
when the soil is too wet or by overgrazing. Short and
sparse cover of pasture plants increases the hazard of soil
erosion and weed competition and may make it necessary
to renovate the pasture to maintain production.

Trees are suited to this soil but most of the acreage is
farmed. Machine planting is practical. Cultivation or other
suitable methods are generally required to reduce com-
petition to seedlings planted in open fields. Conifers are
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more resistant to competition from undesirable plants
than are hardwoods.

This soil is limited for most urban uses mainly because
of slope and depth to sandstone or shale bedrock. This
soil erodes easily where it is exposed. If the soil is used
as construction sites, development should be on the con-
tour. Removal of vegetation should be held to a minimum,
and temporary plant cover should be established quickly
in denuded areas. In some areas it may be practical to
construct dikes and sediment basins in the construction
area to hold sediment in the area and help reduce the
amount of damage below the site. Diversion ditches con-
structed near the upper boundary of areas on foot slopes
can help reduce the amount of runoff and overwash from
adjacent soils. Areas on foot slopes are subject to slides.
Capability subclass ITIe; woodland ordination 2o.

WIC3—Wellston silt loam, 6 to 12 percent slopes,

severely eroded. This sléping, deep, well drained soil is on
upper side slopes, ridgetops, and foot slopes. Areas are in
bands 200 to 800 feet wide and are 7 to 100 acres in size.
Slopes generally are convex, but on foot slopes they are
smooth to slightly convex. Most areas have shallow
drainageways and some areas on foot slopes have seepy
spots and receive rundff and overwash from adjacent
soils. Areas of this soil dre truncated by erosion and have
shallow to moderately deep gullies.
_ This soil has lost most of its original surface layer
through erosion. Typically, the present plow layer is yel-
lowish brown silt loam mbout 7 inches thick. The subsoil,
about 34 inches thick, is strong brown silty clay loam to a
depth of 29 inches, and to a depth of 41 inches it is yel-
lowish brown loam. The substratum, more than 8 inches
thick, is strong brown gandy clay loam mottled in shades
of red and brown. Sandstone fragments make up about 1
to 35 percent, by volume, of the layers below a depth of
about 29 inches.

Included in mapping are a few areas of a soil on foot
slopes that is similar to Wellston soils except that it is
about 10 to 20 percent fragments of chert and siltstone in
the surface layer and in the upper part of the subsoil
This included soil is in" areas in the eastern part of the
survey area. It makes up all of the acreage in a few
areas, but in most it makes up less than 25 percent.

Permeability of this soil is moderate, and the available
water capacity is high. The plow layer has a low content
of organic matter and fair tilth. The root zone is deep.
Reaction is strongly acid or very strongly acid in unlimed
areas. Runoff is mediumn. Sandstone or shale bedrock is at
a depth of 41 to 60 inthes. The shrink-swell potential is
low.

Most of the acreage I-)f this soil is in pasture, brush, or
trees. This soil is better suited to hay and pasture than to
cultivated crops. It is suited to trees, and some of the
acreage is in trees or prush. The main limitations to use
for urban developments are slope and depth to bedrock.
This soil is suited to use as habitat for woodland and
openland wildlife habitat.

The effects of past erosion and the high risk of further
damage limit the use of this soil for cultivated crops. It is
suited to occasional cultivation, but yields of most crops
are generally lower than those on uneroded Wellston
soils. The plow layer is low in organic-matter content, but
the silt loam texture makes it easy to work. It tends to
clod and crust unless it is worked within a fairly narrow
range of moisture content. Controlling erosion, increasing’
the supply of organic matter, and improving tilth are the
major concerns of management if the soil is cultivated.
Some practices that help to control erosion and increase
crop yields are minimum tillage, contour tillage, terracmg,
stnpcroppmg, use of cover crops and grasses and legumes
in the cropping system, and applying fertilizer and lime
according to crop needs. Keeping crop residue on or near
the surface also helps to slow surface runoff and:control
erosion, Incorporating some crop residue into the plow
layer helps increase the supply of organic matter and im-
prove tilth. Dramageways need a permanent vegetative
cover to reduce erosion. Ditches constructed near the
upper boundary of areas on foot slopes can help to reduce
runoff and overwash from adjacent soils.

All of the pasture grasses and legumes commonly
grown in the area are suited to this soil. Obtaining and
maintaining stands of pasture plants that provide
adequate forage and control erosion are the main con-
cerns of management. Important management practices
are adequate seedbed preparation, applying lime and fer-
tilizer according to crop needs, stocking rates sufficient to
maintain desired pasture plants, deferred grazing, rota-
tion grazing, and restricted grazing when the soil is wet.
Plants can be damaged by grazing before they are well
established or when the soil is too wet or by overgrazing.
Short and sparse cover of pasture plants increases the
hazard of soil erosion and weed competition and may
make it necessary to renovate the pasture to maintain
production.

Some of the acreage of this soil is in brush or trees.
Machine planting is practical. Cultivation or other suitable
methods are generally required to reduce competition to
young seedlings planted in open fields. Shrubbing in
brushy areas and cutover woods helps reduce competition.
Undesirable plants compete more favorably with young
conifers than with hardwoods.

This soil is limited for most urban uses mainly because
of slope and depth to sandstone or shale bedrock. Some
areas on foot slopes are subject to slides. This soil erodes
easily if it is exposed. If the soil is used as construction
sites, development should be on the contour. Removal of
vegetation should be held to a minimum, and temporary
plant cover should be established quickly in denuded
areas. In some areas it may be practical to construct
dikes and sediment basins in the construction area to hold
sediment and help reduce the amount of damage below
the site. Diversion ditches constructed near the upper
boundary of areas on foot slopes can help reduce the

amount of runoff and overwash from adjacent soils. Capa-
bility subclass IVe; woodland ordination 20.
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Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basic resource of the survey area—the soil. It
is useful in adjusting land use, including urbanization, to
the limitations and potentials of natural resources and the
environment. Also, it can help avoid soil-related failures
in uses of the land.

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive notes
about the nature of the soils and.about unique aspects of
behavior of the soils. These notes include data on erosion,
drought damage to specific crops, yield estimates, flood-
ing, the functioning of septic tank disposal systems, and
other factors affecting the productivity, potential, and
limitations of the soils under various uses and manage-
ment. In this way, field experience and measured data on
soil properties and performance are used as a basis for
predicting soil behavior.

Information in this section is useful in planning use and
management of soils for crops and pasture, rangeland,
and woodland, as sites for buildings, highways and other
transportation systems, sanitary facilities, and parks and
other recreation facilities, and for wildlife habitat. From
the data presented, the potential of each soil for specified
land uses can be determined, soil limitations to these land
uses can be identified, and costly failures in houses and
other structures, caused by unfavorable soil properties,
can be avoided. A site where soil properties are favorable
can be selected, or practices that will overcome the soil
limitations can be planned.

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productivi-
ty of the survey area or other broad planning area and on
the environment. Productivity and the environment are
closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with the
natural soil.

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil. Other
information indicates the presence of bedrock, wetness, or
very firm soil horizons that cause difficulty in excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this
soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements, side-
walks, campsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soil.

Crops and pasture

ROSCOE ISAACS, assistant state resource conservationist, Soil Conser-
vation Service, helped prepare this section.

The major management concerns in the use of the soils
for crops and pasture are described in this section. In ad-
dition, the crops or pasture plants best suited to the soil,

including some not commonly grown in the survey area,
are discussed; the system of land capability classification

used by the Soil Conservation Service is explained; and
the estimated yields of the main crops and hay and
pasture plants are presented for each soil.

This section provides information about the overall
agricultural potential of the survey area and about the
management practices that are needed. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, planners,
conservationists, and others. For each kind of soil, infor-
mation about management is presented in the section
“Soil maps for detailed planning.” Planners of manage-
ment systems for individual fields or farms should also
consider the detailed information given in the description
of each soil.
~ More than 300,000 acres in the survey area were used
for crops and pasture in 1973 (). Of this total, 76,000 acres
were used for permanent pasture; 52,000 acres for row
crops, mainly corn and tobacco; 10,000 acres for close-
grown crops, mainly wheat and barley; 103,000 acres for
rotation hay and pasture; and 25,000 acres for hay; 22,000
acres were in the Conservation Reserve Program; and
the rest was mainly idle cropland.

The potential of the soils in Hardin and Larue Counties
is good for increased production of food. About 36,000
acres of soils that have good potential as cropland are
currently used as woodland, and about 38,000 acres are in
pasture. In addition to the reserve productive capacity
that these areas represent, food production can also be in-
creased considerably through the use of the latest crop
technology.

Acreage in crops and pasture has gradually been
decreasing as more land is used for urban development.
In 1967, about 18,000 acres of urban and built-up land
were in the survey area; the acreage has increased at the
rate of about 500 acres per year.

Soil erosion. The major concern of management on
about 81 percent of the cropland and pastureland in Har-
din and Larue Counties is soil erosion. If the slope is
more than 2 percent, erosion is a hazard. Crider, Elk,
Pembroke, Sonora, Hagerstown, and Wellston soils, for
example, have slopes of more than 2 percent.

Loss of soil material from the surface layer through
erosion reduces soil productivity and increases sedimenta-
tion in streams. Productivity is reduced as the surface
layer is lost and the subsoil, which generally has lower
fertility is incorporated into the plow layer. Loss of the
surface layer is especially detrimental on soils with a
clayey subsoil, for example, Cumberland, Hagerstown,
Vertrees, Markland, Lenberg, Caneyville, and Fredonia
soils, and on soils that are shallow to bedrock or that have
a layer in or below the subsoil that limits the depth of the
root zone. Gatton, Sadler, Nicholson, and Otwell soils, for
example, have a fragipan, and Frondorf, Fredonia,
Caneyville, Steinsburg, Garmon, Lenberg, Corydon, and
Ramsey soils are shallow to bedrock. Erosion also reduces
productivity on soils that tend to be droughty, for exam-
ple, Corydon and Ramsey soils.
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Controlling erosion can minimize the pollution of
streams by sediment and help improve the quality of
water for municipal and recreation uses and for fish and
wildlife.

In many fields on sloping soils that are severely eroded
or clayey, preparing a seedbed and tilling are difficult
because the original friable surface soil material has been
lost through erosion. For example, severely eroded Cum-
berland, Vertrees, and Markland soils have a plow layer
that consists mostly of clayey subsoil material. In some
uneroded areas, these and other soils have exposed clayey
spots that are a result of erosion.

Terraces and diversions reduce the length of a slope
and thereby help control runoff and erosion. They are
most practical on deep, well drained soils that have regu-
lar slopes. Most areas of the Sonora, Wellston, and Elk
soils and some areas of the Crider and Pembroke soils are
suitable for terracing. Other soils are less suitable for ter-
races and diversions because of irregular slopes, excessive
wetness, a clayey subsoil that would be exposed in ter-
race channels, or bedrock at a depth of less than 40
inches.

Contouring and contour stripcropping are effective ero-
sion control practices in the survey area. They are best
adapted to soils with smooth, uniform slopes, including
the gently sloping Nicholson, Gatton, and Otwell soils, the
gently sloping and sloping Elk, Sadler, Sonora, and Well-
ston soils, and some of the Crider and Pembroke soils.

Information about the design of erosion control systems
can be obtained from local offices of the Soil Conserva-
tion Service.

Soil drainage. The major management concern on
about 8 percent of the acreage used for crops and pasture
in the survey area is soil drainage. Some soils are natu-
rally so wet that the production of most crops common to
the area is generally not possible. These are the poorly
drained Robertsville and Melvin soils and the very poorly
drained Dunning soils.

Unless artificially drained, the somewhat poorly
drained soils are so wet that crops are damaged in most
years. In this category are the Newark, McGary, and
Lawrence soils.

The range of suited crops is somewhat limited on the
moderately well drained soils in the survey area. These
include the nearly level Nicholson, Otwell, Sadler, and
Lindside soils, which have a major management concern
of soil wetness. The gently sloping Nicholson, Gatton, and
Otwell soils and the gently sloping and sloping Sadler
soils are moderately well drained soils with slopes of
more than 2 percent that have a major management con-
cern of soil erosion. These soils become saturated in
winter and are somewhat slow to dry out and warm up in
spring. Some areas of the Lindside soils have been tile
drained to increase the time available for field operations
and to widen the range of suited crops. Artificial drainage
is not generally practiced on the Gatton, Otwell, Nichol-
son, and Sadler soils. These soils have a hard, compact,
brittle layer or fragipan in the subsoil which limits the

depth to which tile drains can be placed and yet funetion
properly. Ditches have been used in some areas of these
soils to improve drainage. The moderately well drained
soils are suited to many of the crops commonly grown in
the area without the use of artificial drainage systems.

The design of surface and subsurface drainage systems
varies with the kind of soil. A combination of surface and
underground drainage is needed in most areas of poorly
drained and very poorly drained soils that are used inten-
sively for row crops. Drains have to be more closely
spaced in soils with slow permeability than in the more
permeable soils. Tile drainage is very slow in Lawrence,
McGary, Robertsville, and Dunning soils. Finding
adequate outlets for tile drainage systems is difficult in
some areas of all the wet soils in the survey area, espe-
cially in depressions.

Other soil features. The major concerns of manage-
ment on about 5 percent of the cropland and pastureland
in Hardin and Larue Counties include the high content of
gravel in the Sensabaugh soils, the coarse texture of the
Nolin variant fine sandy loam soil, and Rock outcrop in
areas of Caneyville and Fredonia soils. These features
make the soils less suitable for crops and pasture because
they hinder machine operations, limit the available water
capacity, or both.

Soil fertility. Natural soil fertility is medium or low in
most of the soils on uplands in the survey area. All of
these soils are acid throughout the profile except that
Fredonia, Garmon, Hagerstown, and Corydon soils range
to neutral or mildly alkaline in horizons immediately
above bedrock.

The soils on flood plains are less acid than the soils on
uplands. The Huntington, Lindside, and Nolin soils range
from medium acid to neutral; Melvin, Newark, and Sen-
sabaugh soils are medium acid to mildly alkaline; and
Dunning soils are slightly acid to mildly alkaline. These
soils are naturally higher in plant nutrients than most
upland soils. '

The soils on stream terraces are naturally acid, except
for the Ashton and Otwell soils, which range to neutral,
and the McGary and Markland soils, which are alkaline in
the lower part of the profile. The natural fertility is high
in Ashton and Elk soils, medium in MecGary and
Lawrence soils, and low in Markland and Robertsville
soils.

Many of the soils on uplands and stream terraces are
naturally very strongly acid, and in unlimed areas ground
limestone should be added for good growth of alfalfa and
other crops that grow only on nearly neutral soils. Availa-
ble phosphorus and potash levels are naturally low in
most of these soils. Lime and fertilizer should be added
according to results of soil tests, the crop to be grown,
and the expected yield. The Cooperative Extension Ser-
vice can help to determine the kinds and amounts of fer-
tilizer and lime to apply.

Seil tilth. A soil characteristic that is important for the
germination of seeds and the infiltration of water is soil
tilth. Soils with good tilth are granular and porous.
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Some of the soils used for crops in the survey area
have a-silt loam surface layer that is light in color and
low in content of organic matter. Generally, these soils
are weak, and intense rainfall causes the formation of a
crust on the surface. This crust is hard when it is dry,
and it is nearly impervious to water. Where the crust
forms, it reduces infiltration and increases runoff. A few
soils used for crops in the survey area have a silty clay
loam surface layer and a low content of organic matter
because erosion has removed most of the original surface
layer and exposed the more clayey subsoil. These soils
tend to form clods unless they are worked within a fairly
narrow range in suitable moisture content. Regular addi-
tions of crop residue, manure, and other organic material
can improve soil structure and reduce ecrusting and
clodding. ’

Fall plowing is generally not a good practice on the
light colored soils in the survey area that have a silt loam
surface layer because of the crust that forms during the
winter and spring. Many of the soils are nearly as dense
and hard at planting time as before plowing. Also, about
four-fifths of the cropland consists of sloping soils that
are subject to erosion if they are plowed in the fall.

Field crops. The soils and climate of the survey area
are suitable for many crops that are not commonly grown.
Corn, tobacco, and soybeans are suitable row crops. Grain
sorghum, sunflowers, navy beans, peanuts, potatoes, and
similar crops can also be grown.

Wheat, barley, and oats are common close-growing
crops. Rye can be grown, and grass seed can be produced
from bromegrass, tall fescue, redtop, and bluegrass.

Special crops. Commercial crops grown in the survey
area include vegetables, small fruits, tree fruits, and
nursery plants. A small acreage in the survey area is used
for melons, strawberries, sweet corn, Irish potatoes, to-
matoes, cucumbers, peppers, snap beans, cabbage, and
other vegetables and small fruits. In addition, large areas
are suited to other special crops such as nursery and
greenhouse products, grapes, and many vegetables. Ap-
ples and peaches are the most important tree fruits
grown in the counties.

Deep soils that have good natural drainage and that
warm up early in spring are especially well suited to
many vegetables and small fruits. Crops can generally be
planted and harvested earlier on deep soils than on other
soils in the survey area. The deep, well drained Ashton
and Elk soils on stream terraces have limited potential
for vegetable and fruit crops because they are subject to
flooding. '

Most of the well drained soils in the survey area are
suitable for orchards and nursery plants. Soils in low posi-
tions, however, generally are poorly suited to early
vegetables, small fruits, and orchards because frost is
frequent and air drainage is poor.

Latest information and suggestions for growing special
crops can be obtained from local offices of the Coopera-
tive Extension Service and the Soil Conservation Service.

Yields per acre

The average yields per acre that can be expected of the
principal crops under a high level of management are
shown in table 5. In any given year, yields may be higher
or lower than those indicated in the table because of
variations in rainfall and other climatic factors. Absence
of an estimated yield indicates that the soil is not suited
to the crop or the crop is not commonly grown on the soil

“or that a given crop is not commonly irrigated.

The estimated yields were based mainly on the ex-
perience and records of farmers, conservationists, and ex-
tension agents. Results of field trials and demonstrations
and available yield data from nearby counties were also
considered.

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture yields were estimated for the most productive
varieties of grasses and legumes suited to the climate and
the soil. A few farmers may be obtaining average yields
higher than those shown in table 5.

The management needed to achieve the indicated yields
of the various crops depends on the kind of soil and the
crop. Such management provides drainage, erosion con-
trol, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate tillage practices, including time of tillage and
seedbed preparation and tilling when soil moisture is
favorable; control of weeds, plant diseases, and harmful
insects; favorable soil reaction and optimum levels of
nitrogen, phosphorus, potassium, and trace elements for
each crop; effective use of crop residues, barnyard
manure, and green-manure crops; harvesting crops with
the smallest possible loss; and timeliness of all fieldwork.

The estimated yields reflect the productive capacity of
the soils for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 5 are grown in
the survey area, but estimated yields are not included
because the acreage of these crops is small. The local of-
fices of the Soil Conservation Service and the Coopera-
tive Extension Service can provide information about the
management concerns and productivity of the soils for
these crops.

Capability classes and subclasses

Capability classes and subclasses show, in a general
way, the suitability of soils for most kinds of field
crops (7). The soils are classed according to their limita-
tions when they are used for field crops, the risk of
damage when they are used, and the way they respond to
treatment. The grouping does not take into account major
and generally expensive landforming that would change
slope, depth, or other characteristics of the soils; does not
take into consideration possible but unlikely major recla-
mation projects; and does not apply to rice, cranberries,
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horticultural crops, or other crops that require special
management. Capability classification is not a substitute
for interpretations designed to show suitability and
limitations of groups of soils for rangeland, for forest
trees, or for engineering purposes.

In the capability system, as used in this survey area, all
kinds of soil are grouped at two levels: capability class
and subelass. These levels are defined in the following
paragraphs. A survey area may not have soils of all
classes.

Capability classes, the broadest groups, are designated
by Roman numerals I through VIII. The numerals in-
dicate progressively greater limitations and narrower cho-
ices for practical use. The classes are defined as follows:

Class I soils have few limitations that restrict their use.

Class II soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

Class III soils have severe limitations that reduce the
choice of plants, or that require special conservation prac-
tices, or both.

Class IV soils have very severe limitations that reduce
the choice of plants, or that require very careful manage-
ment, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class VII soils have very severe limitations that make
them unsuitable for cultivation.

Class VIII soils and landforms have limitations that
nearly preclude their use for commercial crop production.

Capability subclasses are soil groups within one class;
they are designated by adding a small letter, e, w, s, or ¢,
to the class numeral, for example, IIe. The letter ¢ shows
that the main limitation is risk of erosion unless close-

growing plant cover is maintained; w shows that water in

or on the soil interferes with plant growth or cultivation
(in some soils the wetness can be partly corrected by ar-
tificial drainage); s shows that the soil is limited mainly
because it is shallow, droughty, or stony; and ¢, used in
only some parts of the United States, shows that the
chief limitation is climate that is too cold or too dry.

In class I there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, 8, or ¢ because the soils in class
V are subject to little or no erosion, though they have
other limitations that restrict their use to pasture, range-
land, woodland, wildlife habitat, or recreation.

The acreage of soils in each capability class and sub-
class is indicated in table 6. All soils in the survey area
except those named at a level higher than the series are
included. Some of the soils that are well suited to crops
and pasture may be in low-intensity use, for example,
soils in capability classes I and II. Data in this table can
be used to determine the farming potential of such soils.

The capability subclass is identified in the description
of each soil mapping unit in the section “Soil maps for
detailed planning.”

Woodland management and productivity

CHARLES A. FOSTER, staff forester, Soil Conservation Service,
assisted in preparing this section.

Kentucky is in the deciduous forest formation of east-
ern North America. Hardin and Larue Counties are in the
Western Mesophytic Region, which is a transition zone
between the mixed Mesophytic and Oak-Hickory Regions,
the two forest regions in the state.

Hardin County is 38 percent woodland and Larue
County is 33 percent. The dominant forest types are oak-
hickory, central mixed hardwoods, and redcedar hard-
woods, and they cover 100,000 acres in Hardin County
and 55,700 acreés in Larue County.

Only one-third of the forest area in these two counties
is well stocked with merchantable or potentially
merchantable trees, and only 16 percent is highly produc-
tive. Growth per commercial forest acre per year
averages 54 cubic feet growing stock, which is near the
average for the state.

Table 7 contains information useful to woodland owners
or forest managers in planning the use of soils for wood
crops. Only those soils suitable for wood crops are listed,
and the ordination (woodland suitability) symbol for each
soil is given. All soils bearing the same ordination symbol
require the same general kinds of woodland management
and have about the same potential productivity.

The first part of the ordination symbol, a number, in-
dicates the potential productivity of the soils for impor-
tant trees. The number 1 indicates very high productivity;
2, high; 8, moderately high; 4, moderate; and 5, low. The
second part of the symbol, a letter, indicates the major
kind of soil limitation. The letter w indicates excessive
water in or on the soil; d, restricted root depth; ¢, clay in
the upper part of the soil; and r, steep slopes. The letter o
indicates insignificant limitations or restrictions. If a soil
has more than one limitation, priority in placing the soil
into a limitation class is in the following order: w, d, c,
and r.

In table 7 the soils are also rated for a number of fac-
tors to be considered in management. Slight, moderate,
and severe are used to indicate the degree of major soil
limitations.

Ratings of the erosion hazard indicate the risk of loss
of soil in well managed woodland. The risk is slight if the
expected soil loss is small, moderate if some measures are
needed to control erosion during logging and road con-
struction, and severe if intensive management or special
equipment and methods are needed to prevent excessive
loss of soil.

Ratings of equipment limitation reflect the charac-
teristics and conditions of the soil that restrict use of the
equipment generally needed in woodland management or
harvesting. A rating of slight indicates that use of equip-
ment is not limited to a particular kind of equipment or
time of year; moderate indicates a short seasonal limita-
tion or a need for some modification in management or
equipment; severe indicates a seasonal limitation, a need
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for special equipment or management, or a hazard in the
use of equipment.

Seedling mortality ratings indicate the degree that the
soil affects expected mortality of planted tree seedlings.
Plant competition is not considered in the ratings.
Seedlings from good planting stock that are properly
planted during a period of sufficient rainfall are rated. A
rating of slight indicates that the expected mortality of
the planted seedlings is less than 25 percent; moderate, 25
to 50 percent; and severe, more than 50 percent.

Ratings of plant competition indicate the degree to
which undesirable plants are expected to invade or grow
if openings are made in the tree canopy. The invading
plants compete with native plants or planted seedlings by
impeding or preventing their growth. A rating of slight
indicates little or no competition from other plants;
moderate indicates that plant competition is expected to
hinder the development of a fully stocked stand of desira-
ble trees; severe means that plant competition is expected
to prevent the establishment of a desirable stand unless
the site is intensively prepared, weeded, or otherwise
managed for the control of undesirable plants.

The potential productivity of merchantable or impor-
tant trees on a soil is expressed as a site index. This index
is the average height, in feet, that dominant and codomi-
nant trees of a given species attain in a specified number
of years. The site index applies to fully stocked, even-
aged, unmanaged stands. Important trees are those that
woodland managers generally favor in intermediate or im-
provement cuttings. They are selected on the basis of
growth rate, quality, value, and marketability.

Trees to plant are those that are suitable for commer-
cial wood production and that are suited to the soils.

Engineering

RICHARD L. QUIGGINS, area engineer, and EMMETT M. BOLAND,
assistant state conservation engineer, Soil Conservation Service, helped
prepare this section.

This section provides information about the use of soils
for building sites, sanitary facilities, construction material,
and water management. Among those who can benefit
from this information are engineers, landowners, commu-
nity planners, town and city managers, land developers,
builders, contractors, and farmers and ranchers.

The ratings in the engineering tables are based on test
data and estimated data in the “Soil properties” section.
The ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behavior
of soils in various engineering uses.

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid limit,
plasticity index, soil reaction, depth to bedrock, hardness
of bedrock that is within 5 or 6 feet of the surface, soil
wetness, depth to a seasonal high water table, slope,
likelihood of flooding, natural soil structure or aggrega-

tion, in-place soil density, and geologic origin of the soil
material. Where pertinent, data about kinds of clay
minerals, mineralogy of the sand and silt fractions, and
the kind of absorbed cations were also considered.

On the basis of information assembled about soil pro-
perties, ranges of values can be estimated. for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in en-
gineering uses. As appropriate, these values can be ap-
plied to each major horizon of each soil or to the entire
profile.

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to (1) select potential residential, com-
mercial, industrial, and recreational areas; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste disposal
facilities; (5) plan detailed onsite investigations of soils
and geology; (6) find sources of gravel, sand, clay, and
topsoil; (7) plan farm drainage systems, ponds, terraces,
and other structures for soil and water conservation; (8)
relate performance of structures already built to the pro-
perties of the kinds of soil on which they are built so that
performance of similar structures on the same or a
similar soil in other locations can be predicted; and (9)
predict the trafficability of soils for cross-country move-
ment of vehicles and construction equipment.

Data presented in this section are useful for land-use
planning and for choosing alternative practices or
general designs that will overcome unfavorable soil pro-
perties and minimize soil-related failures. Limitations to
the use of these data, however, should be well understood.
First, the data are gemerally mot presented for soil
material below a depth of 5 or 6 feet. Also, because of the
scale of the detailed map in this soil survey, small areas
of soils that differ from the dominant soil may be in-
cluded in mapping. Thus, these data do not eliminate the
need for onsite investigations, testing, and analysis by
personnel having expertise in the specific use contem-
plated.

The information is presented mainly in tables. Table 8
shows, for each kind of soil, the degree and kind of limita-
tions for building site development; table 9, for sanitary
facilities; and table 11, for water management. Table 10
shows the suitability of each kind of soil as a source of
construction materials.

The information in the tables, along with the soil map,
the soil descriptions, and other data provided in this sur-
vey, can be used to make additional interpretations and to
construct interpretive maps for specific uses of land.
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Some of the terms used in this soil survey have a spe-
cial meaning in soil science. Many of these terms are
defined in the Glossary.

Building site development

The degree and kind of soil limitations that affect shal-
low exeavations, dwellings with and without basements,
small commercial buildings, and local roads and streets
are indicated in table 8. A slight limitation indicates that
soil properties generally are favorable for the specified
use; any limitation is minor and easily overcome. A
moderate limitation indicates that soil properties and site
features are unfavorable for the specified use, but the
limitations can be overcome or minimized by special
planning and design. A severe limitation indicates that one
or more soil properties or site features are so unfavorable
or difficult to overcome that a major increase in construc-
tion effort, special design, or intensive maintenance is
required. For some soils rated severe, such costly mea-
sures may not be feasible.

Shallow excavations are made for pipelines, sewerlines,
communications and power transmission lines, basements,
open ditches, and cemeteries. Such digging or trenching is
influenced by soil wetness caused by a seasonal high
water table; the texture and consistence of soils; the ten-
dency of soils to cave in or slough; and the presence of
very firm, dense soil layers, bedrock, or large stones. In
addition, excavations are affected by slope of the soil and
the probability of flooding. Ratings do not apply to soil
horizons below a depth of 6 feet unless otherwise noted.

In the soil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm or ex-
tremely firm horizons, usually difficult to excavate, is in-
dicated.

Dwellings and small commercial buildings referred to
in table 8 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial buildings
without basements and for dwellings with and without
basements. For such. structures, soils should be suffi-
ciently stable that cracking or subsidence of the structure
from settling or shear failure of the foundation does not
occur. These ratings were determined from estimates of
the shear strength, compressibility, and shrink-swell
potential of the soil. Soil texture, plasticity and in-place
density, potential frost action, soil wetness, and depth to a
seasonal high water table were also considered. Soil wet-
ness and depth to a seasonal high water table indicate
potential difficulty in providing adequate drainage for
basements, lawns, and gardens. Depth to bedrock, slope,
and large stones in or on the soil are also important con-
siderations in the choice of sites for these structures and
were considered in determining the ratings. Susceptibility
to flooding is a serious hazard.

Local roads and streets referred to in table 8 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying soil

material; a base of gravel, crushed rock fragments, or soil
material stabilized with lime or cement; and a flexible or
rigid surface, commonly asphalt or concrete. The roads
are graded with soil material at hand, and most cuts and
fills are less than 6 feet deep.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capaci-
ty used in making the ratings. Soil wetness, flooding,
slope, depth to hard rock or very compact layers, and con-
tent of large stones affect stability and ease of excava-
tion.

Sanitary facilities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table 9 shows the degree and kind of limitations
of each soil for such uses and for use of the soil as daily
cover for landfills. It is important to observe local or-
dinances and regulations.

If the degree of soil limitation is expressed as slight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and if severe, soil properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive main-
tenance is required. Soil suitability is rated by the terms
good, fair, and poor, which mean about the same as the
terms slight, moderate, and severe.

Septic tank absorption fields are subsurface systems of
tile or perforated pipe that distribute effluent from a sep-
tic tank into the natural soil Only the soil horizons
between depths of 18 and 72 inches are evaluated for this
use. The soil properties and site features considered are
those that affect the absorption of the effluent and those
that affect the construction of the system.

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water
table, depth to bedrock, and susceptibility to flooding.
Stones, boulders, and shallowness to bedrock interfere
with installation. Excessive slope can cause lateral
seepage and surfacing of the effluent. Also, soil erosion
and soil slippage are hazards if absorption fields are in-
stalled on sloping soils.

In some soils, loose sand and gravel or fractured
bedrock is less than 4 feet below the tile lines. In these
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soils the absorption field does not adequately filter the ef-
fluent, and ground water in the area may be con-
taminated.

On many of the soils that have moderate or severe
limitations' for use as septic tank absorption fields, a
system to lower the seasonal water table can be installed
or the size of the absorption field can be increased so that
performance is satisfactory.

Sewage lagoons are shallow ponds constructed to hold
sewage while aerobic bacteria decompose the solid and
liquid wastes. Lagoons have a nearly level floor and cut
slopes or embankments of compacted soil material. Aero-
bic lagoons generally are designed to hold sewage within
a depth of 2 to 5 feet. Nearly impervious soil material for
the lagoon floor and sides is required to minimize seepage
and contamination of ground water. Soils that are very
high in content of organic matter and those that have
cobbles, stones, or boulders are not suitable. Unless the
soil has very slow permeability, contamination of ground
water is a hazard where the seasonal high water table is
above the level of the lagoon floor. Where the water table
is seasonally high, seepage of ground water into the
lagoon can seriously reduce the lagoon’s capacity for
liquid waste. Slope, depth to bedrock, and susceptibility to
flooding also affect the suitability of sites for sewage
lagoons or the cost of construction. Shear strength and
permeability of compacted soil material affect the per-
formance of embankments.

Sanitary landfill is a method of disposing of solid
waste by placing refuse in successive layers either in ex-
cavated trenches or on the surface of the soil. The waste
is spread, compacted, and covered daily with a thin layer
of soil material. Landfill areas are subject to heavy
vehicular traffic. Risk of polluting ground water and traf-
ficability affect the suitability of a soil for this use. The
best soils have a loamy or silty texture, have moderate to
slow permeability, are deep to a seasonal water table, and
are not subject to flooding. Clayey soils are likely to be

sticky and difficult to spread. Sandy or gravelly soils

generally have rapid permeability, which might allow nox-
ious liquids to contaminate ground water. Soil wetness
can be a limitation because operating heavy equipment on
a wet soil is difficult. Seepage into the refuse increases
the risk of pollution of ground water.

Ease of excavation affects the suitability of a soil for
the trench type of landfill. A suitable soil is deep to
bedrock and free of large stones and boulders. If the
seasonal water table is high, water will seep into
trenches.

Unless otherwise stated, the limitations in table 9 apply
only to the soil material within a depth of about 6 feet. If
the trench is deeper, a limitation of slight or moderate
may not be valid. Site investigation is needed before a
site is selected.

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey

soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.

The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.

If it is necessary to bring in soil material for daily or
final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
rounding the sites should be evaluated. Other factors to
be evaluated are those that affect reclamation of the bor-
row areas. These factors include slope, erodibility, and
potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill, sand,
gravel, and topsoil is indicated in table 10 by ratings of
good, fair, or poor. The texture, thickness, and organic-
matter content of each soil horizon are important factors
in rating soils for use as construction material. Each soil
is evaluated to the depth observed, generally about 6 feet.

Roadfill is soil material used in embankments for
roads. Soils are evaluated as a source of roadfill for low
émbankments, which generally are less than 6 feet high
and less exacting in design than high embankments. The
ratings reflect the ease of excavating and working the
material and the expected performance of the material
where it has been compacted and adequately drained. The
performance of soil after it is stabilized with lime or ce-
ment is not considered in the ratings, but information
about some of the soil properties that influence such per-
formance is given in the descriptions of the soil series.

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 14 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill.

Soils rated good are coarse grained. They have low
shrink-swell potential, low frost action potential, and few
cobbles and stones. They are at least moderately well
drained and have slopes of 15 percent or less. Soils rated
fair have a plasticity index of less than 15 and have other
limiting features, such as moderate shrink-swell potential,
moderately steep slopes, wetness, or many stones. If the
thickness of suitable material is less than 3 feet, the en-
tire soil is rated poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 10 provide
guidance as to where to look for probable sources and are
based on the probability that soils in a given area contain
sizable quantities of sand or gravel. A soil rated good or
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Jfair has a layer of suitable material at least 3 feet thick,
the top of which is within a depth of 6 feet. Coarse frag-
ments of soft bedrock material, such as shale and silt-
stone, are not considered to be sand and gravel. Fine-
grained soils are not suitable sources of sand and gravel.
Because of excess fines, the soils in this survey area
either are unsuited or are rated poor as sources of sand
and gravel.

The ratings do not take into account depth to the water
table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 14.

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil material
to support plantlife. Also considered is the damage that
can result at the area from which the topsoil is taken.

The ease of excavation is influenced by the thickness of
suitable material, wetness, slope, and amount of stones.
The ability of the soil to support plantlife is determined
by texture, structure, and the amount of soluble salts or
toxic substances. Organic matter in the Al or Ap horizon
greatly increases the absorption and retention of moisture
and nutrients. Therefore, the soil material from these
horizons should be carefully preserved for later use.

Soils rated good have at least 16 inches of friable loamy
material at their surface. They are free of stones and cob-
bles, are low in content of gravel, and have gentle slopes.
They are low in soluble salts that can restrict plant
growth. They are naturally fertile or respond well to fer-
tilizer. They are not so wet that excavation is difficult
during most of the year.

Soils rated fair are loose sandy soils or firm loamy or
clayey soils in which the suitable material is only 8 to 16
inches thick or soils that have appreciable amounts of
gravel, stones, or soluble salt.

Soils rated poor are very sandy soils or very firm .

clayey soils; soils that have suitable layers less than 8
inches thick; soils that have large amounts of gravel,
stones, or soluble salt; steep soils; and poorly drained
soils.

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic-matter con-
tent. This horizon is designated as Al or Ap in the soil se-
ries descriptions. The absorption and retention of
moisture and nutrients for plant growth are greatly in-
creased by organic matter.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 11, soil and site features that affect use
are indicated for each kind of soil. This information is sig-
nificant in planning, installing, and maintaining water con-
trol structures.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have a low
seepage potential, which is determined by permeability
and the depth to fractured or permeable bedrock or other
permeable material.

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and has
favorable stability, shrink-swell potential, shear strength,
and compaction characteristics. Large stones and organic
matter in a soil downgrade the suitability of the soil for
use in embankments, dikes, and levees.

Drainage of soil is affected by such soil properties as
permeability; texture; depth to bedrock, hardpan, or other
layers that affect the rate of water movement; depth to
the water table; slope; stability of ditchbanks; suscepti-
bility to flooding; salinity and alkalinity; and availability
of outlets for drainage. ‘

Terraces and diversions are embankments or a com-
bination of channels and ridges constructed across a slope
to intercept runoff. They allow water to soak into the soil
or flow slowly to an outlet. Features that affect suitabili-
ty of a soil for terraces are uniformity and steepness of
slope; depth to bedrock, hardpan, or other unfavorable
material; large stones; permeability; ease of establishing
vegetation; and resistance to water erosion, soil blowing,
soil slipping, and piping.

Grassed waterways are constructed to channel runoff to
outlets at a nonerosive velocity. Features that affect the
use of soils for waterways are slope, permeability, erodi-
bility, wetness, and suitability for permanent vegetation.

Recreation

The soils of the survey area are rated in table 12 ac-
cording to limitations that affect their suitability for
recreation uses. The ratings are based on such restrictive
soil features as flooding, wetness, slope, and texture of
the surface layer. Not considered in these ratings, but im-
portant in evaluating a site, are location and accessibility
of the area, size and shape of the area and its scenic
quality, the ability of the soil to support vegetation, ac-
cess to water, potential water impoundment sites availa-
ble, and either access to public sewerlines or capacity of
the soil to absorb septic tank effluent. Soils subject to
flooding are limited, in varying degree, for recreation use
by the duration and intensity of flooding and the season
when flooding occurs. Onsite assessment of height, dura-
tion, intensity, and frequency of flooding is essential in
planning recreation facilities.

The degree of the limitation of the soils is expressed as
slight, moderate, or severe. Slight means that the soil pro-
perties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that the
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be off-
set only by costly soil reclamation, special design, inten-
sive maintenance, limited use, or by a combination of
these measures.
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The information in table 12 can be supplemented by in-
formation in other parts of this survey. Especially helpful
are interpretations for septic tank absorption fields, given
in table 9, and interpretations for dwellings without base-
ments and for local roads and streets, given in table 8.

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils for
this use have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but remains
firm, and is not dusty when dry. Strong slopes and stones
or boulders can greatly increase the cost of constructing
camping sites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as picnic areas are firm when
wet, are not dusty when dry, are not subject to flooding
during the period of use, and do not have slopes or stones
or boulders that will increase the cost of shaping sites or
of building access roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm after rains,
and is not dusty when dry. If shaping is required to ob-
tain a uniform grade, the depth of the soil over bedrock
or hardpan should be enough to allow necessary grading.

Paths and trails for walking, horseback riding,
bicycling, and other uses should require little or no
cutting and filling. The best soils for this use are those
that are not wet, are firm after rains, are not dusty when
dry, and are not subject to flooding more than once dur-
ing the annual period of use. They have moderate slopes
and have few or no stones or boulders on the surface.

Wildlife habitat

WILLIAM H. CASEY, staff biologist, Soil Conservation Service, assisted
in preparing this seection.

The wildlife population of Hardin and Larue Counties
includes 39 species of mammals, 116 species of breeding
birds, and 73 species of reptiles and amphibians. Although
the types of habitat required by wildlife vary, deer and
squirrels generally use woodland habitat; rabbits, quail,
doves, and woodcock use openland habitat; and ducks,
geese, and muskrats use wetland habitat.

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they af-
fect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover, and
water. If any one of these elements is missing, is in-
adequate, or is inaccessible, wildlife either are scarce or
do not inhabit the area.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
natural establishment of desirable plants.

In table 13, the soils in the survey area are rated ac-
cording to their potential to support the main kinds of
wildlife habitat in the area (8). This information can be
used in planning for parks, wildlife refuges, nature study
areas, and other developments for wildlife; selecting areas
that are suitable for wildlife; selecting soils that are suita-
ble for creating, improving, or maintaining specific ele-
ments of wildlife habitat; and determining the intensity of
management needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
Jair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor means that limita-

" tions are severe for the designated element or kind of

wildlife habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
habitat are very severe and that unsatisfactory results
can be expected. Wildlife habitat is impractical or even
impossible to create, improve, or maintain on soils having
such a rating.

The elements of wildlife habitat are briefly described in
the following paragraphs.

Grain and seed crops are seed-producing annuals used
by wildlife. The major soil properties that affect the
growth of grain and seed crops are depth of the root
zone, texture of the surface layer, available water capaci-
ty, wetness, slope, surface stoniness, and flood hazard.
Soil temperature and soil moisture are also considera-
tions. Examples of grain and seed crops are corn, wheat,
oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife food
and cover. Major soil properties that affect the growth of
grasses and legumes are depth of the root zone, texture
of the surface layer, available water capacity, wetness,
surface stoniness, flood hazard, and slope. Soil tempera-
ture and soil moisture are also considerations. Examples
of grasses and legumes are fescue, lovegrass, bromegrass,
clover, and alfalfa.

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds, that pro-
vide food and cover for wildlife. Major soil properties that
affect the growth of these plants are depth of the root
zone, texture of the surface layer, available water capaci-
ty, wetness, suiface stoniness, and flood hazard. Soil tem-
perature and soil moisture are also considerations. Exam-
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ples of wild herbaceous plants are bluestem, goldenrod,
beggarweed, wheatgrass, and grama.

Hardwood trees and the associated woody understory
provide cover for wildlife and produce nuts or other fruit,
buds, catkins, twigs, bark, or foliage that wildlife eat.
Major soil properties that affect growth of hardwood
trees and shrubs are depth of the root zone, available
water capacity, and wetness. Examples of hardwood
plants are oak, poplar, cherry, sweetgum, apple, hawthorn,
dogwood, hickory, blackberry, and blueberry. Examples of
fruit-producing shrubs that are commercially available
and suitable for planting on soils rated good are autumn-
olive and crabapple. ‘

Coniferous plants are cone-bearing trees, shrubs, or
ground cover plants that furnish habitat or supply food in
the form of browse, seeds, or fruitlike cones. Soil proper-
ties that have a major effect on the growth of coniferous
plants are depth of the root zone, available water capaci-
ty, and wetness. Examples of coniferous plants are pine,
hemlock, yew, and juniper.

Wetland plants are annual and perennial wild her-
baceous plants that grow on moist or wet sites, exclusive
of submerged or floating aquatics. They produce food or
cover for wildlife that use wetland as habitat. Major soil
properties affecting wetland plants are texture of the
surface layer, wetness, reaction, salinity, slope, and sur-
face stoniness. Examples of wetland plants are smart-
weed and wild millet and rushes, sedges, and cattail.

Shallow water areas are bodies of water that have an
average depth of less than 5 feet and that are useful to
wildlife. They can be naturally wet areas, or they can be
created by dams or levees or by water-control structures
in marshes or streams. Major soil properties affecting
shallow water areas are depth to bedrock, wetness, sur-
face stoniness, slope, and permeability. The availability of
a dependable water supply is important if water areas are
to be developed. Examples of shallow water areas are
marshes, waterfowl feeding areas, and ponds.

The kinds of wildlife habitat are briefly described in
the following paragraphs.

Openland habitat consists of cropland, pasture,
meadows, and areas that are overgrown with grasses,
herbs, shrubs, and vines. These areas produce grain and
seed crops, grasses and legumes, and wild herbaceous
plants. The kinds of wildlife attracted to these areas in-
clude bobwhite quail, meadowlark, field sparrow, cotton-
tail, and red fox.

Woodland habitat consists of areas of hardwoods or
conifers, or a mixture of both, and associated grasses,
legumes, and wild herbaceous plants. Wildlife attracted to
these areas include wild turkey, ruffed grouse, woodcock,
thrushes, woodpeckers, squirrels, gray fox, raccoon, and
deer.

Wetland habitat consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.

Some of the wildlife attracted to such areas are ducks,
geese, herons, shore birds, muskrat, mink, and beaver.

Soil properties

Extensive data about soil properties are summarized on
the following pages. The two main sources of these data
are the many thousands of soil borings made during the
course of the survey and the laboratory analyses of
selected soil samples from typical profiles.

In making soil borings during field mapping, soil
scientists can identify several important soil properties.
They note the seasonal soil moisture condition or the
presence of free water and its depth. For each horizon in
the profile, they note the thickness and color of the soil
material; the texture, or amount of clay, silt, sand, and
gravel or other coarse fragments; the structure, or the
natural pattern of cracks and pores in the undisturbed
soil; and the consistence of the soil material in place
under the existing soil moisture conditions. They record
the depth of plant roots, determine the pH or reaction of
the soil, and identify any free carbonates.

Samples of soil material are analyzed in the laboratory
to verify the field estimates of soil properties and to
determine all major properties of key soils, especially pro-
perties that cannot be estimated accurately by field ob-
servation. Laboratory analyses are not conducted for all
soil series in the survey area, but laboratory data for
many soil series not tested are available from nearby sur-
vey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of en-
gineering properties, the engineering classifications, and
the physical and chemical properties of each major
horizon of each soil in the survey area. They also present
data about pertinent soil and water features, engineering
test data, and data obtained from laboratory analyses.

Engineering properties

Table 14 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 14 gives information for
each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each horizon
is indicated. More information about the range in depth
and about other properties in each horizon is given for
each soil series in the section “Soil series and morpholo-

Texture is described in table 14 in the standard terms
used by the U.S. Department of Agriculture (5). These
terms are defined according to percentages of sand, silt,
and clay in soil material that is less than 2 millimeters in
diameter. “Loam,” for example, is soil material that is 7 to
27 percent clay, 28 to 50 percent silt, and less than 52 per-
cent sand. If a soil contains gravel or other particles
coarser than sand, an appropriate modifier is added, for
example, “gravelly loam.” Other texture terms are
defined in the Glossary.
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The two systems commonly used in classifying soils for
engineering use are the Unified Soil Classification System
and the system adopted by the American Association of
State Highway and Transportation Officials (AASHTO)
2).

The Unified system classifies soils according to proper-
ties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter, plasticity index,
liquid limit, and organic-matter content. Soils are grouped
into 15 classes—eight classes of coarse-grained soils,
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six
classes of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline between two
classes have a dual classification symbol, for example, CL-
ML.

The AASHTO system classifies soils according to those
properties that affect their use in highway construction
and maintenance. In this system a mineral soil is clas-
sified in one of seven basic groups ranging from A-1
through A-7 on the basis of grain-size distribution, liquid
limit, and plasticity index. Soils in group A-1 are coarse
grained and low in content of fines. At the other extreme,
in group A-7, are fine-grained soils. Highly organic soils
are classified in group A-8 on the basis of visual inspec-
tion.

When laboratory data are available, the A-1, A-2, and
A-T7 groups are further classified as follows: A-1-a, A-1-b,
A-24, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi-
tional refinement, the desirability of soils as subgrade
material can be indicated by a group index number. These
numbers range from 0 for the best subgrade material to
20 or higher for the poorest. The estimated classification,
without group index numbers, is given in table 14. Also in
table 14 the percentage, by weight, of rock fragments
more than 3 inches in diameter is estimated for each
major horizon. These estimates are determined mainly by
observing volume percentage in the field and then con-
verting that, by formula, to weight percentage.

Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil. These in-
dexes are used in the Unified and AASHTO soil classifi-
cation systems. They are also used as indicators in mak-
ing general predictions of soil behavior. Range in liquid
limit and in plasticity index is estimated on the basis of
test data from the survey area or from nearby areas and
on observations of the many soil borings made during the
survey. '

In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterburg limits extend a marginal amount across clas-

sification boundaries (1 or 2 percent), the classification in
the marginal zone is omitted.

Physical and chemical properties

Table 15 shows estimated values for several soil charac-
teristics and features that affect behavior of soils in en-
gineering uses. These estimates are given for each major
horizon, at the depths indicated, in the typical pedon of
each soil. The estimates are based on field observations
and on test data for these and similar soils.

Permeability is estimated on the basis of known rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation
or texture—that influence the downward movement of
water in the soil. The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil fea-
tures as plowpans and surface crusts. Permeability of the
soil is an important factor to be considered in planning
and designing drainage systems, in evaluating the poten-
tial of soils for septic tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

Available water capacity is rated on the basis of soil
characteristics that influence the ability of the soil to hold
water and make it available to plants. Important charac-
teristics are content of organic matter, soil texture, and
soil structure. Shallow-rooted plants are not likely to use
the available water from the deeper soil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irrigation
systems.

Soil reaction is expressed as a range in pH values. The
range in pH of each major horizon is based on many field
checks. For many soils, the values have been verified by
laboratory analyses. Soil reaction is important in selecting
the crops, ornamental plants, or other plants to be grown;
in evaluating soil amendments for fertility and stabiliza-
tion; and in evaluating the corrosivity of soils.

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of
the swelling of undisturbed clods were made for many
soils. For others the swelling was estimated on the basis
of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil moisture content also in-
fluence the swelling of soils. Shrinking and swelling of
some soils can cause damage to building foundations,
basement walls, roads, and other structures unless special
designs are used. A high shrink-swell potential indicates
that special design and added expense may be required if
the planned use of the soil will not tolerate large volume
changes.

Risk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated steel
or concrete. The rate of corrosion of uncoated steel is re-
lated to soil moisture, particle-size distribution, total acidi-
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ty, and electrical conductivity of the soil material. The
rate of corrosion of concrete is based mainly on the
sulfate content, texture, and acidity of the soil. Protective
measures for steel or more resistant concrete help to
avoid or minimize damage resulting from the corrosion.
Uncoated steel intersecting soil boundaries or soil
horizons is more susceptible to corrosion than an installa-
tion that is entirely within one kind of soil or within one
soil horizon.,

Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility fac-
tor (K) is a measure of the susceptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a soil is
modified by factors representing plant cover, grade and
length of slope, management practices, and climate. The
soil-loss tolerance factor (T) is the maximum rate of soil
erosion, whether from rainfall or soil blowing, that can
occur without reducing crop production or environmental
quality. The rate is expressed in tons of soil loss per acre
per year.

Soil and water features

Table 16 contains information helpful in planning land
uses and engineering projects that are likely to be af-
fected by soil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
placed in one of four groups on the basis of the intake of
water after the soils have been wetted and have received
precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low ru-
noff potential) when thoroughly wet. These consist chiefly
of deep, well drained to excessively drained sands or
gravels. These soils have a high rate of water transmis-
sion.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils that have a
layer that impedes the downward movement of water or
soils that have moderately fine texture or fine texture.
These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clay soils that have a high shrink-swell poten-
tial, soils that have a permanent high water table, soils
that have a claypan or clay layer at or near the surface,
and soils that are shallow over nearly impervious materi-
al. These soils have a very slow rate of water transmis-
sion.

Flooding is the temporary covering, of soil with water
from overflowing streams, with runoff from adjacent
slopes, and by tides. Water standing for short periods
after rains or after snow melts is not considered flooding,
nor is water in swamps and marshes. Flooding is rated in
general terms that describe the frequency and duration of
flooding and the time of year when flooding is most like-
ly. The ratings are based on evidence in the soil profile of
the effects of flooding, namely thin strata of gravel, sand,
silt, or, in places, clay deposited by floodwater; irregular
decrease in organic-matter content with increasing depth;
and absence of distinctive soil horizons that form in soils
of the area that are not subject to flooding. The ratings
are also based on local information about floodwater
levels in the area and the extent of flooding; and on infor-
mation that relates the position of each soil on the land-
scape to historic floods.

The generalized description of flood hazards is of value
in land-use planning and provides a valid basis for land-
use restrictions. The soil data are less specific, however,
than those provided by detailed engineering surveys that
delineate flood-prone areas at specific flood frequency
levels.

High water table is the highest level of a saturated
zone more than 6 inches thick for a continuous period of
more than 2 weeks during most years. The depth to a
seasonal high water table applies to undrained soils. Esti-
mates are based mainly on the relationship between gray-
ish colors or mottles in the soil and the depth to free
water observed in many borings made during the course
of the soil survey. Indicated in table 16 are the depth to
the seasonal high water table; the kind of water table,
that is, perched, artesian, or apparent; and the months of
the year that the water table commonly is high. Only
saturated zones above a depth of 5 or 6 feet are indicated.

Information about the seasonal high water table helps
in assessing the need for specially designed foundations,
the need for specific kinds of drainage systems, and the
need for footing drains to insure dry basements. Such in-
formation is also needed to decide whether or not con-
struction of basements is feasible and to determine how
septic tank absorption fields and other underground in-
stallations will function. Also, a seasonal high water table
affects ease of excavation.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 to 6 feet or less. For many
soils, the limited depth to bedrock is a part of the defini-
tion of the soil series. The depths shown are based on
measurements made in many soil borings and on other
observations during the mapping of the soils. The kind of
bedrock and its hardness as related to ease of excavation
is also shown. Rippable bedrock can be excavated with a

single-tooth ripping attachment on a 200-horsepower trac-
tor, but hard bedrock generally requires blasting.
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Engineering test data

Table 17 contains the results of engineering tests per-
formed on seven soils in the survey area by the Kentucky
Department of Transportation, Bureau of Highways.
These tests were made to help evaluate the soils for en-
gineering purposes.

Moisture density data are important in earthwork. If
soil material is compacted at successively higher levels of
moisture content and the compactive effort remains con-
stant, the density of the compacted material increases
until the optimum moisture content is reached. After that,
density decreases with any further increase in moisture
content. The highest dry density obtained in the compac-
tion test is termed maximum dry density. As a rule, max-
imum strength of earthwork is obtained if the soil is com-
pacted to the maximum dry density.

The results of mechanical analyses by the AASHTO
method may differ somewhat from those obtained by the
soil survey procedure of the Soil Conservation Service
(SCS). In the AASHTO procedure, the fine material is

analyzed by the hydrometer method and the various

grain-sized fractions are calculated on the basis of all
material, including that coarser than 2 millimeters in
diameter. In the SCS soil survey procedure, the fine
material is analyzed by the pipette method, and the
material coarser than 2 millimeters in diameter is ex-
cluded from calculations of grain-size fractions. The
mechanical analysis used in table 17 is not suitable for use
in naming textural classes of soils.

Tests to determine liquid limit and plastic limit mea-
sure the effect of water on the consistence of soil materi-
al, as has been explained for table 14. The AASHTO and
Unified methods of soil classification are explained in the
section “Engineering properties”.

The Crider pedon was sampled for laboratory testing
because some of these soils mapped in the Crider-Ver-
trees-Nicholson association were thought to contain more
coarse fragments in the lower part of the Bt horizon than
is defined for the Crider series. Engineering data in-
dicated this was correct; so adjustments were made in
table 17 to reflect this property of some Crider soils in
the survey area.
~ Nicholson soils were mapped extensively in the survey
area. Because little engineering data were available to
classify and make interpretations for these soils, it was
necessary to sample them for engineering properties.

The Gatton, Riney, Sonora, and Vertrees series were
established during the soil survey of this area. Some basic
test data were needed for these new soil series.

The description of the Vertrees pedon is given in the
section “Soil series and morphology.” Descriptions of the
remainder of the sampled pedons follow.

Crider silt loam (taxajunct), ST0KY47-1

Ap—0 to 7 inches; brown (10YR 5/3) silt loam; weak fine granular struc-
ture; friable; common fine roots, medium acid; abrupt smooth boun-
dary. '

B21t—7 to 26 inches; strong brown (7.5YR 5/6) silty clay loam;
moderate medium subangular blocky structure; firm; few fine roots;
thin discontinuous clay films; few worm casts; strongly acid; gradual
smooth boundary.

1IB22t—26 to 41 inches; strong brown (7.5YR 5/6) cherty silt loam; 30
percent medium distinct pale brown (10YR 6/3) mottles; moderate
fine subangular blocky structure; firm; 27 percent chert less than 3
inches in diameter; thin discontinuous clay films; few small brown
concretions; strongly acid; clear smooth boundary.

IIB23t—41 to 66 inches; red (25YR 4/6) clay; common large distinct
light gray (10YR 7/2) and very pale brown (10YR 7/3) mottles;
moderate medium and fine angular blocky structure; very firm;
sticky when wet; almost continuous clay films; strongly acid.

Gatton silt loam, S73KY-62-5

Ap—0 to 7 inches; brown (10YR 4/8) silt loam; weak fine granular struc-
ture; very friable; many fine roots; medium acid; clear smooth boun-
dary.

B21t—m’;y to 22 inches; yellowish brown (10YR 5/6) heavy silt loam;
moderate medium and fine subangular blocky structure; friable;
common fine roots; few clay films lining small pores and root chan-
nels; lower 3 inches of horizon has few fine faint light yellowish
brown (10YR 6/4) mottles; very strongly acid; clear wavy boundary.

Bx—22 to 35 inches; yellowish brown (10YR 5/4) loam; few grayish
brown (10YR 5/2), light gray (10YR 7/1), and yellowish brown
(10YR 5/8) mottles; strong coarse prismatic structure parting to
weak thick platy very firm, brittle, compact; few fine roots between
prisms; prism faces, plates, channels, and pores coated with brown
(10YR 4/3); few oxide stains; few concretions; very strongly acid;
gradual wavy boundary.

1IB22t—35 to 67 inches; red (2.5YR 4/6) heavy clay loam; common fine
distinct yellowish brown (10YR 6/8) and very pale brown (10YR
7/4) mottles; moderate medium angular blocky structure; very firm,
very sticky and plastic; almost continuous clay films; very strongly
acid.

Nicholson silt loam, S69KY-47-14

Ap—0 to 7 inches; brown (10YR 5/3) silt loam; weak fine granular struc-
ture; very friable; many roots; strongly acid; abrupt smooth bounda-

ry.

B21t—7 to 25 inches; yellowish brown (10YR 5/6) silty clay loam;
moderate medium subangular blocky structure; firm; common roots;
few small cavities and root channels; thin patchy clay films on ped
faces and in pores; common gray (10YR 6/1) silt coatings on coarse
ped faces in lower 3 inches; very strongly acid; clear smooth boun-
dary.

Bx—25 to 53 inches; yellowish brown (10YR 5/4) silt loam; common
medium faint grayish brown (10YR 5/2) mottles; weak very coarse
prismatic structure parting to coarse and medium angular blocky
and medium platy; very firm and brittle; gray (10YR 6/1) silt coats
on some ped faces and gray (5Y 5/1) clay tongues 1/4- to 1/2-inch
wide; one root; 2 small pieces of chert; very strongly acid; gradual
smooth boundary. )

11B22t—53 to 78 inches; brown (7.5YR 4/4) ped surfaces; mottled red
(25YR 4/6), yellowish brown (10YR 5/6), and yellowish red (5YR
5/6) ped interiors; silty clay loam; moderate fine angular blocky
structure; firm; slightly sticky; continuous clay films; few gray
(10YR 5/1) vertical clay tongues 1/4 inch in width; few light gray
(10YR 7/1) silt coatings; 5 percent chert fragments 1 to 2 inches in
diameter; very strongly acid.

Riney loam, S69KY-47-18

Ap—0 to 7 inches; grayish brown (10YR 5/2) loam in upper 2 inches,
yellowish brown (10YR 5/4) and brown (10YR 5/3) loam in lower 5
inches; weak fine granular structure; very friable; many roots;
slightly acid; clear smooth boundary.

B21t—7 to 15 inches; red (25YR 4/6) ped interiors; many exterior sur-
faces coated with. pale brown (10YR 6/3) sand; heavy loam;
moderate medium and fine subangular blocky structure; firm; com-
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mon roots; thin patchy clay films; 1 fragment of iron rock 1 inch in
diameter; medium acid; gradual smooth boundary.

B22t—15 to 38 inches; red (26YR 4/6) sandy clay loam; moderate coarse
and medium subangular blocky structure; firm, slightly sticky; few
roots; reddish brown (6YR 4/4) medium clay films on ped surfaces
and in pores and cavities; few light yellowish brown (10YR 6/4)
very fine sand coatings on large ped surfaces in upper part and
common in lower part; 1 rounded iron concretion 1 inch in diameter;
very strongly acid; gradual smooth boundary.

B23t—38 to 44 inches; red (2.5YR 4/6) fine sandy loam; common medium
distinet yellowish brown (10YR 5/6) mottles and few pale brown
(10YR 6/3) sand coats; weak coarse subangular blocky structure;
firm; few roots; reddish brown (6YR 4/4) thin clay films; very
strongly acid; clear smooth boundary.

C—44 to 69 inches; strong brown (7.5YR 5/6) weakly cemented sandy
clay loam; reddish brown (5YR 4/4) clay coats on the horizontal and
vertical cleavage planes; massive parting to coarse blocky structure
when disturbed; firm; few thin discontinuous layers of sandstone;
very strongly acid.

Sonora silt loam, S7T3KY-62-4

Ap—0 to 9 inches; brown (10YR 4/3) silt loam; weak fine and very fine
granular structure; very friable; many fine roots; mildly alkaline;
clear smooth boundary.

B21t—9 to 25 inches; strong brown (7.6YR 5/6) silty clay loam; most ped
faces are brown (7.5YR 4/4); moderate medium angular blocky
structure; friable; common fine roots; few thin clay films in root
channels; slightly acid; clear smooth boundary.

B22t—25 to 33 inches; strong brown (7.5YR 5/6) loam; common medium

faint mottles of brown (7.5YR 4/4) and light yellowish brown (10YR
6/4); weak medium angular blocky structure parting to weak thick
platy; very firm; discontinuous clay films on peds and in pores; few
oxide coatings; few fine roots; very strongly acid; gradual smooth
boundary.

1IB23t—33 to 72 inches; red (25YR 4/6) ped interiors and dark red
(25YR 3/6) ped faces; clay loam; few fine faint reddish yellow
(7.6YR 6/6) mottles; strong medium and fine angular blocky struc-
ture; firm, sticky, plastic; continuous thin clay films; few fine roots;
very strongly acid.

Soil series and morphology

In this section, each soil series recognized in the survey
area is described in detail. The descriptions are arranged
in alphabetic order by series name.

Characteristics of the soil and the material in which it
formed are discussed for each series. The soil is then
compared to similar soils and to nearby soils of other se-
ries. Then a pedon, a small three-dimensional area of soil
that is typical of the soil series in the survey area, is
described. The detailed descriptions of each soil horizon
follow standards in the Soil Survey Manual (5). Unless
otherwise noted, colors described are for moist soil.

Following the pedon description is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or mapping units, of each soil series are described
in the section “Soil maps for detailed planning.”

Allegheny series

The Allegheny series consists of fine-loamy, mixed,
mesic Typic Hapludults. The soils are deep, well drained
and have a strong brown clay loam B2t horizon. They
formed in colluvium that was derived from acid sand-

stone, siltstone, and shale. The Allegheny soils are on
benches and footslopes. Slope ranges from 12 to 40 per-
cent but is dominantly 15 to 30 percent.

Allegheny soils are associated with the Ramsey, Stein-
sburg, Lenberg, Caneyville, Frondorf, and Wellston soils.
They are deeper than all of these soils except Wellston
soils. They contain more clay and sand in the upper part
of the solum than Wellston soils.

Typical pedon of Allegheny loam in an area of Ramsey-
Steinsburg-Allegheny complex, 20 to 40 percent slopes,
100 feet east of a rural road from a point on the rural
road 2.7 miles south of the intersection of Ky. Hwy. 86,
which is 3/4 mile west of Howe Valley or about 13 miles
west of Elizabethtown.

Ap—0 to 6 inches, brown (10YR 5/3) loam; weak fine granular structure;
very friable; few roots, few sandstone fragments from 1 to 10
inches long; medium acid; abrupt, smooth boundary.

B1t—6 to 11 inches, strong brown (7.5YR 5/6) light clay loam; weak
medium subangular blocky structure; friable; slightly sticky; com-
mon thin clay films; common roots; few small sandstone fragments;
medium acid; clear smooth boundary.

B2t—11 to 24 inches, strong brown (7.5YR 5/6) clay loam; moderate
medium subangular blocky structure; firm, slightly sticky, slightly
plastic; common elay films; few sandstone fragments; strongly acid;
gradual smooth boundary.

B3t—24 to 33 inches, strong brown (7.5YR 5/6) sandy clay loam; weak
medium and coarse subangular blocky structure; friable; slightly
sticky; few clay films; few sandstone fragments; strongly acid;
gradual wavy boundary.

C—33 to 50 inches, strong brown (7.56YR 5/6) sandy loam; massive; very
friable; many. yellow (10YR 7/6) remnants of weathered sandstone;
few sandstone fragments; strongly acid.

R—50 inches, brown, coarse grained, weakly cemented sandstone.

The solum ranges from 30 to 40 inches in thickness. Depth to bedrock
is more than 48 inches. Coarse fragments make up 0 to 15 percent of the
solum and 0 to 35 percent of the C horizon. Reaction in all horizons is
very strongly acid or strongly acid in unlimed areas.

The Ap horizon has value of 4 and 5 and chroma of 2 or 3. Uncul-
tivated areas have an Al horizon that has hue of 10YR, value of 4, and
chroma of 2 or 3 and an A2 horizon that has hue of 10YR, value of 5,
and chroma of 3 or 4. Texture of the A horizon is loam, fine sandy loam,
or silt loam.

The B1t horizon has hue of 7.5YR or 10YR and chroma of 4 or 6. The
texture ranges from light clay loam to fine sandy loam.

The B2t horizon has hue of 10YR or 7.5YR, value of 4 and 5, and
chroma of 4 or 6. It is clay loam, loam, or sandy clay loam.

The B3t horizon is sandy clay loam or loam.

The C horizon has hue of 7.5YR or 10YR. It is sandy loam, loam, or
gravelly sandy loam.

The R horizon is brown, coarse grained, weakly cemented sandstone,
or it is soft, acid, clayey shale in shades of gray, brown, or olive, which
is often interbedded with thin strata of siltstone or sandstone.

Ashton series

The Ashton series consists of fine-silty, mixed, mesic
Mollic Hapludalfs. The soils are deep, well drained and
have a brown to dark yellowish brown silt loam B2t
horizon. They formed in mixed alluvium that was derived
chiefly from soils that formed in limestone and loess. The
Ashton soils are on stream terraces. Slope ranges from 0
to 2 percent.
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Ashton soils are associated with the Elk, Lawrence, Ot-
well, Nolin, Newark, and Lindside soils. They are darker
colored in the upper part of the solum than Elk and Nolin
soils, and they also have an argillic horizon which the
Nolin soils lack. Ashton soils are better drained than the
Otwell, Lawrence, Newark, and Lindside soils; and unlike
the Lawrence and Otwell soils, they do not have a
fragipan.

Typical pedon of Ashton silt loam in a cultivated field
200 feet west of rural road from a point on the rural road
0.7 mile south of intersection with Ky. Hwy. 1136. This in-
tersection is 0.1 mile west of intersection of Ky. Hwy.
1136 and Interstate Hwy. 65 or about 8 miles south of
Elizabethtown.

Ap—0 to 10 inches, dark brown (10YR 3/3) silt loam; weak fine granular
structure; friable; common roots; neutral; abrupt smooth bourdary.

B1—10 to 18 inches, brown (7.5YR 4/4) silt loam; moderate medium sub-
angular blocky structure; friable; common intrusions of brown
(10YR 4/3) in pores, root channels, and cracks; common roots;
neutral; clear smooth boundary.

B21t—18 to 26 inches, brown (7.5YR 4/4) silt loam; modcrate medium
subangular blocky structure; firm; thin clay films; few concretionary
stains; few roots; few worm holes and worm casts; slightly acid;
clear smooth boundary.

B22t—26 to 48 inches, dark yellowish brown (10YR 4/4) heavy silt loam;
few faint mottles of pale brown (10YR 6/3) in lower part; weak fine
subangular blocky structure; firm; thin clay films; few concretionary
stains; few roots; medium acid; gradual smooth boundary.

C—48 to 66 inches, yellowish brown (10YR 5/4) silt loam; common mot-
tles of light gray (10YR 7/2) and few mottles of yellowish brown
(10YR 5/6); massive; firm; many concretions in the lower three
inches; medium acid.

The solum ranges from 40 to 55 inches in thickness, Depth to bedrock
is more than 72 inches. Reaction in all horizons is medium acid to
neutral in unlimed areas.

The Ap horizon has chroma of 2 or 3.

The B1 horizon has hue of 10YR or 7.5YR and chroma of 3 or 4. The
B2t horizon has hue of 10YR or 7.5YR and value of 4 and 5.

The C horizon has hue of 10YR or 7.5YR, value of 4 or 5, and chroma
of 4, It is silt loam or silty clay loam.

Caneyville series

The Caneyville series consists of fine, mixed, mesic,
Typic Hapludalfs. The soils are moderately deep, well
drained and have yellowish red and strong brown clay in
the B2t horizon. They formed chiefly in residuum from
limestone. The Caneyville soils are on hillsides and
ridgetops and in karst areas. Slope ranges from 6 to 30
percent but is dominantly 12 to 20 percent.

Caneyville soils are associated with the Garmon,
Hagerstown, Vertrees, Corydon, Crider, Riney,
Waynesboro, Fredonia, Lenberg, and Allegheny soils.
They are shallower to bedrock than the Hagerstown, Ver-
trees, Crider, Riney, Waynesboro, and Allegheny soils.
Caneyville soils are lighter colored in the upper part of
the solum than Fredonia soils. They are deeper than
Corydon soils and less acid in the lower.part of the
profile than Lenberg soils. They have more clay in the
subsoil than Garmon soils.

Typical pedon of Caneyville silt loam in an area of
Caneyville-Rock outcrop complex, 6 to 20 percent slopes,
in woodland, 500 feet east of a rural road and 500 feet
north of a farm lane from a point on the rural road which
is 1.7 miles north from the intersection of the rural road
and Ky. Hwy. 434, about 8.3 miles north of Elizabethtown.

Al1—0 to 2 inches, dark grayish brown (10YR 4/2) silt loam;
moderate fine and medium granular structure; very friable; many
small roots; few small chert fragments; strongly acid; abrupt
smooth boundary.

A2—-2 to 5 inches, yellowish brown (10YR 5/4) silt loam; weak medium-
subangular blocky structure; very friable; many small roots; few
small pores; strongly acid; abrupt smooth boundary.

B21t—5 to 22 inches, yellowish red (5YR 4/6) clay; moderate fine angu-
lar blocky structure; firm; common small roots; many clay films;
strongly acid; gradual smooth boundary.

B22t—22 to 34 inches, strong brown (7.5YR 5/6) clay; common medium
faint yellowish red (5YR 4/6) and grayish brown (10YR 5/2) mot-
tles; moderate fine and medium angular blocky structure; very firm;
few small roots; many clay films; few thin black stains on peds;
slightly acid; abrupt smooth boundary. .

R—34 inches, light gray limestone.

Thickness of the solum and the depth to limestone bedrock range
from 20 to 40 inches. Content of limestone, chert, or sandstone frag-
ments ranges from 0 to 10 percent. The A horizon is strongly acid to
medium acid in unlimed areas. The B21t horizon is strongly acid to very
strongly acid, and the B22t horizon is medium acid to slightly acid.

The Al horizon has value of 3 and 4, and the A2 horizon has value of
5 and 6 and chroma of 8 or 4. Cultivated areas have an Ap horizon that
has hue of 10YR, value of 4 and 6, and chroma of 3 or 4. The texture of
the A horizon is silt loam or loam, except in some severely eroded spots
where the Ap horizon is silty clay loam or silty clay.

Some pedons have a Bl or Blt horizon 3 to 7 inches thick that has
hue of 7.5YR or 5YR, value of 4 and 5, and chroma of 4 or 6. It is silty
clay loam.

The B21t horizon has hue of 5YR or 25YR, value of 4 and 5, and
chroma of 4 or 6. It is silty clay or clay.

The B22t horizon has hue of 10YR to 5YR, value of 4 and 5, and
chroma of 4 or 6. Mottles are in shades of brown, yellow, or gray. Some
pedons do not have mottles in the B22t horizon. Texture is silty clay or
clay.

Some pedons have B3t or C horizons with matrix and mottle colors in
shades of red, brown, yellow, olive, or gray. These horizons are silty clay
or clay.

Corydon series

The Corydon series consists of clayey, mixed, mesic
Lithic Argiudolls. The soils are shallow, well drained and
have a reddish brown clay B2t horizon. They formed in
residuum from limestone. The Corydon soils are on karst
uplands. Slope ranges from 12 to 30 percent but is domi-
nantly 15 to 25 percent.

Corydon soils are associated with the Fredonia,
Hagerstown, Pembroke, Caneyville, and Cumberland soils.
They are shallower to bedrock and have a thinner B2t
horizon than all of these soils. :

Typical pedon of Corydon silty clay loam in an area of
Rock outcrop-Corydon complex, 12 to 30 percent slopes,
in woods 300 feet south of Center Point Road at a point
on the Road 0.25 mile west of Olive Hill Church. This
church is 1.5 miles southwest of the intersection of
Center Point Road and Ky. Hwy. 1868 or about 4 miles
west of Sonora.
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01—1 inch to 0, partially decayed leaves and twigs.

Al-0 to 5 inches, dark brown (7.5YR 3/2) silty clay loam;
moderate medium granular structure; friable; many roots; neutral;
abrupt smooth-boundary.

B2t—S5 to 16 inches, reddish brown (5YR 4/4) clay; moderate fine angu-
lar blocky structure; firm, sticky, plastic; common clay films; few
rock fragments; common roots; neutral; abrupt irregular boundary.

R—16 inches, slightly weathered limestone.

The thickness of the solum and depth to bedrock range from 10 to 20
inches. The reaction in all horizons is slightly acid or neutral.

The Al horizon has hue of 10YR or 7.5YR. It is silt loam or silty clay
loam.

The B2t horizon has hue of 10YR to 5YR, value of 3 to 5, and chroma
of 3 to 6. It is clay, silty clay, or heavy silty clay loam.

The R horizon is cracked and broken limestone; lithic contact is at a
depth of less than 20 inches.

Crider series

The Crider series consists of fine-silty, mixed, mesic
Typie Paleudalfs. The soils are deep, well drained and
have a brown silt loam to light silty clay loam B2t horizon
and a red silty clay IIB2t horizon. They formed in loess
and the underlying residuum from limestone. In this sur-
vey area, the Crider soils in the Crider-Vertrees-Nichol-
son’ association on the General Soil Map are taxadjuncts
because they have more coarse fragments in the lower
part of the Bt horizon than is defined for the Crider se-
ries. Crider soils are on ridgetops and side slopes and in
karst areas. Slope ranges from 2 to 20 percent but is
dominantly 2 to 12 percent.

Crider soils are associated with the Nicholson, Ver-
trees, Pembroke, Cumberland, Caneyville, Lawrence, and
Fredonia soils. They contain more silt and less clay in the
upper part of the solum than all of these soils except for
Nicholson soils. They are better drained; and unlike the
Nicholson and Lawrence soils, they do not have a
fragipan.

Typical pedon of Crider silt loam in an area of Crider
silt loam, 2 to 6 percent slopes, in a cultivated field 50
feet west of farm lane at a point on the lane 1/4 mile
south of Glendale Children’s Home, about 9 miles south of
Elizabethtown.

Ap—0 to 8 inches, brown (10YR 4/3) silt loam; weak fine granular struc-
ture; friable; few fine roots; slightly acid; abrupt smooth boundary.

B1t—8 to 13 inches, brown (7.5YR 4/4) silt loam; weak fine subangular
blocky structure; friable; common worm casts; few intrusions of
brown (10YR 4/3); few fine roots; medium acid; gradual smooth
boundary.

B21t—13 to 26 inches, brown (7.5YR 4/4) silt loam; moderate medium sub-
angular blocky structure; friable; thin discontinuous clay films; few
worm holes and root channels; few roots; few oxide accumulations;
strongly acid; clear smooth boundary.

B22t—26 to 48 inches, reddish brown (5YR 4/4) light silty clay loam
with common medium distinct mottles of pale brown (10YR 6/3) and
strong brown (7.5YR 5/6); moderate medium subangular blocky
structure; firm, slightly sticky when wet; thin continuous clay films;
few worm casts; common oxide accumulations; few small chert frag-
ments; strongly acid; gradual smooth boundary.

1IB23t—48 to 62 inches, red (2.5YR 4/6) silty clay; few mottles of yel-

- lowish brown (10YR 5/4) and pale brown (10YR 6/3); moderate
medium subangular blocky structure; very firm, sticky when wet;
continuous clay films; few oxide accumulations; 10 percent chert
fragments less than 38 inches thick; strongly acid.

The solum is more than 60 inches thick. Depth to bedrock is more
than 72 inches. Coarse fragments make up 0 to 15 percent of the IIBt
horizon. Reaction in all horizons is strongly acid or medium acid in un-
limed areas.

The Ap horizon has hue of 75YR or 10YR and chroma of 2 to 4.

The B1it horizon has hue of 10YR or 7.5YR.

The B21t horizon has hue of 10YR or 7.5YR, value of 4 and 5, and
chroma of 4 or 6. It is silt loam or light silty clay loam.

The B22t horizon has hue of 7.5YR or 5YR, value of 4 and 5, and
chroma of 4 or 6. It is silt loam or light silty clay loam.

The IIB2t horizon has hue of 5YR or 25YR and value of 3 or 4. It is
silty clay, clay, or heavy silty clay loam.

Cumberland series

The Cumberland series consists of fine, mixed, thermic
Rhodic Paleudalfs. The soils are deep, well drained and
have a dark red clay B2t horizon. They formed in
residuum from limestone. In this survey area, Cumber-
land soils are a taxadjunct because they are a few
degrees cooler than the range that is defined for the se-
ries and have 1 to 15 percent chert fragments. Some
horizons have 25 percent chert fragments. The Cumber-
land soils are on ridgetops and side slopes in karst areas.
Slope ranges from 6 to 20 percent but is dominantly 6 to
12 percent.

Cumberland soils are associated with the Pembroke,
Crider, Corydon, Hagerstown, and Fredonia soils. They
are deeper to limestone bedrock than the Corydon,
Hagerstown, and Fredonia soils. They have more clay in
the upper part of the Bt horizon than Crider and Pem-
broke soils.

Typical pedon of Cumberland silt loam in an area of
Cumberland silt loam, 6 to 12 percent slopes, in a pasture
25 feet north of rural road from a point on the rural road
1 mile east of the intersection with Ky. Hwy. 1375, which
is 2.6 miles south of Star Mill or about 12 miles south of
Elizabethtown.

Ap—0 to 5 inches, dark reddish brown (S5YR 3/4) silt loam;
moderate medium granular structure; very friable; common roots; 2
percent chert fragments less than 2 inches long; slightly acid;
abrupt smooth boundary.

B1t—>5 to 11 inches, dark reddish brown (25YR 3/4) silty clay loam that
has more than 35 percent clay; moderate medium subangular blocky
structure; firm, sticky, plastic; discontinuous clay films; 10 percent
chert fragments up to 6 inches long; few roots; few worm casts;
medium acid; clear wavy boundary.

B21t—11 to 20 inches, dark red (2.5YR 3/6) clay; moderate fine angular
blocky structure; very firm, sticky, plastic; common clay films; few
fine roots; 1 percent chert fragments less than 3 inches long;
strongly acid; gradual smooth boundary.

B22t—20 to 39 inches, dark red (2.5YR 3/6) clay; moderate medium an-
gular blocky structure; very firm, sticky, plastic; continuous clay
films; less than 1 percent weathered chert fragments; medium acid;
gradual smooth boundary. )

B23t—39 to 65 inches, dark red (10R 8/6) clay; moderate medium angu-
lar and subangular blocky structure; very firm, sticky, plastic; thick
continuous clay films; 1 percent chert fragments less than 1 inch
long; medium acid.

The solum thickness and depth to bedrock are more than 60 inches.
The chert fragments in the solum commonly range from about 1 to 15
percent, but some pedons have as much as 25 percent in one or more
horizons. Reaction is medium acid or strongly acid in unlimed areas. -

The Ap horizon has hue of 5YR or 7.5YR and chroma of 3 or 4. It is
silt loam except in severely eroded areas where it is silty clay loam.
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The BT horizon has hue of 2.5YR or 10R and chroma of 4 or 6. Some
severely eroded pedons do not have a Blt horizon. Texture of the B2t
horizon is clay or silty clay.

Dunning series

The Dunning series consists of fine, mixed, mesic Flu-
vaquentic Haplaquolls. The soils are deep, very poorly
drained and have a dark gray silty clay Bg horizon and
Cg horizon. They formed in slack water alluvium that
washed chiefly from soils that developed in limestone.
Dunning soils are in karst valleys and depressions. Slope
ranges from 0 to 2 percent.

Dunning soils are associated with the Melvin, Newark,
Lindside, Nolin, and Huntington soils. They have poorer
natural drainage and more clay throughout than these
soils.

Typical pedon of Dunning silty clay loam, in a pasture
300 yards north of Ky. Hwy. 86 from a point on the
Hwy. 1 3/4 miles west of Cecilia or about 6 miles west of
Elizabethtown.

Ap—0 to 7 inches, very dark grayish brown (10YR 3/2) silty clay
loam; few fine distinct mottles of light olive brown (2.5 YR 5/4);
moderate fine granular structure; friable; common roots; neutral;
abrupt smooth boundary.

Alg—T to 16 inches, very dark gray (10YR 3/1) silty clay; common
fine distinct mottles of light olive brown (2.5YR 5/4) and few fine
distinet dark reddish brown (5YR 3/2) mottles; moderate fine and
medium angular blocky structure; sticky and plastic; common roots;
neutral; gradual smooth boundary.

Bg—16 to 32 inches, dark gray (5Y 4/1) silty clay; common fine distinet
light olive brown (25Y 5/4) mottles; moderate coarse prismatic
structure parting to moderate medium and fine angular blocky;
firm, sticky, plastic; few roots; neutral; gradual smooth boundary.

Cg—32 to 60 inches, dark gray (5Y 4/1) silty clay; common distinct
light olive brown (25Y 5/4) and few fine gray (5Y 5/1) and pale
brown (10YR 6/3) mottles; massive; firm, sticky, plastic; few oxide
materials; neutral.

The solum ranges from 30 to 40 inches in thickness. Depth to
bedrock ranges from 48 inches to more than 60 inches. Thickness of the
mollic epipedon ranges from 14 to 24 inches. The reaction is slightly acid
to mildly alkaline.

The A horizon has matrix chroma of 1 or 2,

The Bg horizon has matrix hue of 5Y or N, value of 4 and 5, and
chroma of 0 or 1. It is silty.clay, heavy silty clay loam, or clay.

The C horizon has matrix hue of 5Y or N, value of 4 and 5, and -

chroma of 0 or 1. It is silty clay, heavy silty clay loam, or clay. In some
pedons, stratified layers of loam, silty clay loam, and silty clay are below
a depth of about 30 inches.

Elk series

The Elk series consists of fine-silty, mixed, mesic Ultic
Hapludalfs. The soils are deep, well drained and have a
brown silt loam to light silty clay loam Bt horizon. They
formed in alluvium that was derived chiefly from soils
that developed in limestone, loess, and siltstone. The Elk
soils are on stream terraces. Slope ranges from 2 to 12
percent but is dominantly 2 to 6 percent.

Elk soils are associated with the Otwell, Ashton,
Lawrence, and Robertsville soils. They have better natu-
ral drainage; and unlike the Otwell, Lawrence, and

Robertsville soils, they do not have a fragipan. They are
lighter colored in the upper part of the solum than the
Ashton soils. :

Typical pedon of Elk silt loam in an area of Elk silt
loam, 2 to 6 percent slopes, in a cultivated field 250 feet east
of Ky. Hwy. 1500, from a point on the highway 1/2 mile
south of Stoval Methodist Church. This church is 1 mile
west of the intersection of Ky. Hwy 1500 and U.S. Hwy. 31-
W at Radcliff, or about 6 miles north of Elizabethtown.

Ap—o0 to 9 inches, brown (10YR 4/3) silt loam; weak fine subangular
blocky structure; friable; common roots; strongly acid; clear smooth
boundary. .

B1—9 to 138 inches, dark yellowish brown (10YR 4/4) silt loam; weak
fine subangular blocky structure parting to weak fine granular; fria-
ble; common roots; common worm casts; medium acid; clear smooth
boundary.

B21t—13 to 26 inches, brown (7.5YR 4/4) siit loam that has more than
18 percent clay; weak fine and medium subangular blocky structure;
firm; few roots; few thin clay films; few small round concretions;
few worm casts; few intrusions of dark brown silt in pores and on
faces of peds; few small pebbles; strongly acid; clear smooth boun-
dary.

B22t—26 to 40 inches, yellowish brown (10YR 5/6) light silty clay loam;
moderate medium subangular blocky structure; firm; common clay
films; few worm casts; few small brown concretions; few small peb-
bles; strongly acid; gradual smooth boundary.

C—40 to 60 inches, yellowish brown (10YR 5/6) light silty clay loam;
common mottles of pale brown (10YR 6/3) and light brownish gray
(10YR 6/2); massive; common brown concretions; few small peb-
bles; strongly acid.

The solum ranges from 36 to 54 inches in thickness. Depth to bedrock
is more than 60 inches. Reaction is medium acid or strongly acid in un-
limed areas.

The A horizon has chroma of 2 or 3.

The B horizon has hue of 10YR or 7.5YR, value of 4 and 5, and
chroma of 4 or 6. Some pedons have a few mottles of pale brown (10YR
6/3) and gray (10YR 6/2) in the lower 6 inches of the B22t horizon. The
texture of the B21t horizon and B22t horizon is silt loam or light silty
clay loam.

The C horizon in some pedons is stratified silt loam and silty clay
loam and has 0 to 15 percent gravel.

Fredonia series

The Fredonia series consists of fine, mixed, mesic Typic
Hapludalfs. The soils are moderately deep, well drained
and have a dark red clay B2t horizon. They formed in
residuum from limestone. The Fredonia soils are on side
slopes in karst areas. Slope ranges from 6 to 20 percent.

Fredonia soils are associated with the Hagerstown,
Cumberland, Pembroke, Crider, Caneyville, and Corydon
soils. They are shallower to bedrock than the
Hagerstown, Cumberland, Pembroke, and Crider soils.
They are darker colored in the upper part of the solum
and have a redder Bt horizon than Caneyville soils.
Fredonia soils are deeper to limestone bedrock than
Corydon soils. :

Typical pedon of Fredonia silt loam in an area of
Fredonia-Rock outcrop complex, 6 to 20 percent slopes, in a
pasture 400 feet east of the Upton and Sonora road
from a point on the road 1 mile north of Upton, about 16
miles south of Elizabethtown.
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Ap—0 to 10 inches, dark brown (7.5YR 3/2) silt loam; moderate fine
and medium granular structure; friable; common roots; neutral;
abrupt smooth boundary.

B2t—10 to 25 inches, dark red (25YR 38/6) clay; moderate fine angular
blocky structure; very firm, sticky, plastic; almost continuous clay
films; common roots; neutral; gradual wavy boundary.

B3t—25 to 28 inches, dark reddish brown (25YR 3/4) clay; moderate
fine and medium angular blocky structure; very firm, sticky, plastic;
discontinuous clay films; common roots; few oxide deposits; few
small pieces of weathered limestone; neutral; abrupt wavy bounda-

ry.
R—28 inches, gray, hard limestone.

Solum thickness and depth to bedrock range from 20 to 40 inches.
Coarse fragments of chert make up 0 to 5 percent. Reaction ranges
from medium acid to mildly alkaline.

The A horizon has hue of 10YR to 5YR, value of 3 and 4, and chroma
of 2 to 4. It is silt loam or silty clay loam.

The B horizon has hue of 2.5YR or 10R, value of 3 and 4, and chroma
of 4 or 6. It is clay or silty clay. In some pedons the B21t horizon is
heavy silty clay loam.

Frondorf series

The Frondorf series consists of fine-loamy, mixed,
mesic Ultic Hapludalfs. The soils are moderately deep,
well drained and have a strong brown silty clay loam B2t
horizon. They formed in loess and in the underlying
residuum from acid sandstone and shale. In this survey
area Frondorf soils are a taxadjunct because some pedons
in the eastern part of the area contain more coarse frag-
ments in the upper part of the solum than is defined for
the Frondorf series. Frondorf soils are on ridgetops, hill-
tops, and side slopes, and on foot slopes in the eastern
part of the survey area. Slope ranges from 6 to 30 per-
cent but is dominantly 6 to 20 percent.

Frondorf soils are associated with the Lenberg, Ram-
sey, Sadler, Steinsburg, Allegheny, and Wellston soils.
They have less clay in the subsoil than the Lenberg soils
and more clay than the Steinsburg soils. They are deeper
than the Ramsey soils and shallower than the Allegheny
and Wellston soils. They are better drained; and unlike
the Sadler soils, they do not have a fragipan.

Typical pedon of Frondorf silt loam in an area of Fron-
dorf-Lenberg silt loams, 6 to 12 percent slopes, 1 1/2
miles southwest of Eastview, 400 feet north of junction of
Ky. Hwy. 84 and Ky. Hwy. 920, and 30 feet west of road.

Ap—a0 to 6 inches, brown (10YR 4/3) silt loam; weak fine granular structure;
friable; many roots; 10 percent sandstone fragments; strongly acid;
abrupt smooth boundary.

Blt—6 to 9 inches, brown (7.5YR 4/4) silt loam; weak medium subangu-
lar blocky structure; friable; many roots; few thin clay films on peds; 10
percent sandstone fragments; strongly acid; clear smooth boundary.

B2t—9 to 20 inches, strong brown (7.5YR 5/6) silty clay loam; moderate
medium subangular blocky structure; firm, slightly sticky; common
roots; common thin clay films on peds; 10 percent sandstone fragments;
strongly acid; gradual smooth boundary.

1IB3—20 to 33 inches, yellowish brown (10YR 5/6) gravelly silt loam;
common distinct light yellowish brown (10YR 6/4) mottles; weak
medium subangular blocky structure; few roots; 20 percent sandstone
fragments; strongly acid; abrupt wavy boundary.

IIR—88 inches, sandstone.

The solum thickness and depth to bedrock range from 20 to 40
inches. Depth to the IIB horizon ranges from 15 to 24 inches. Coarse
fragments make up 3 to 15 percent of the upper part of the solum and
15 to 35 percent of the lower part. Reaction is very strongly acid or
strongly acid in unlimed areas. :

The A horizon has value of 4 or 5 and chroma of 2 or 3.

The Bl horizon and B2 horizon have hue of 7.5YR or 10YR, value of
4 or 5, and chroma of 4 to 6. They are silt loam or silty clay loam. The
IIB3 horizon has hue of 7.5YR or 10YR, value of 4 or 5, and chroma of
4 to 6. It is gravelly channery or shaly silt loam, silty clay loam, silty
clay, clay loam, or sandy clay loam.

A IIC horizon is in some pedons. It is similar to the IIB3 horizon in
color and texture except that it is massive.

The R horizon is sandstone, siltstone, or soft acid clay shale.

Garmon series

The Garmon series consists of fine-loamy, mixed, mesic
Dystric Eutrochrepts. The soils are moderately deep, well
drained and have a yellowish brown shaly silt loam B
horizon. They formed in residuum from limestone and
siltstone. The Garmon soils are on hillsides. Slope ranges
from 25 to 60 percent but is dominantly 45 to 55 percent.

Garmon soils are associated with the Lenberg,
Caneyville, Waynesboro, and Vertrees soils. They have
less clay in the B horizon than all of these soils, and they
are shallower to bedrock than the Waynesboro and Ver-
trees soils.

Typical pedon of Garmon silt loam in an area of Gar-
mon silt loam, 25 to 60 percent slopes, in woods 50 feet
west of rural road at a point on the rural road 1.5 miles
southwest of Colesburg, which is about 8.0 miles
northeast of Elizabethtown.

01—1 inch to 0, partially decayed leaves and twigs.

Al1—0 to 4 inches, very dark grayish brown (10YR 8/2) silt loam;
weak medium granular structure; very friable; about 7 percent pale
brown weathered shale fragments; few chert fragments less than
1/2 inch in diameter; many roots; neutral; clear smooth boundary.

A12—4 to 10 inches, brown (10YR 4/3) silt loam; weak medium granu-
lar structure; friable; about 8 percent pale brown weathered shale
fragments; few chert fragments less than 1 inch in diameter; many
roots; neutral; clear smooth boundary.

B—10 to 21 inches, yellowish brown (10YR 5/4) shaly heavy silt
loam;weak medium and fine subangular blocky structure; friable;
about 15 percent pale brown shale fragments; few chert fragments
less than 2 inches in diameter; common roots; neutral; clear smooth
boundary.

C—21 to 32 inches, dark yellowish brown (10YR 4/4) shaly light silty
clay loam; weak fine subangular blocky structure; firm; about 30
percent pale brown shale fragments; few chert fragments less than
3 inches in diameter; common roots; neutral; clear wavy boundary.

R—32 inches, pale brown and brown, slightly weathered calcareous
shale and light gray limestone.

The solum ranges from 15 to 25 inches in thickness. Depth to bedrock
is 20 to 40 inches. Coarse fragments make up about 2 to 20 percent of
the A horizon, 15 to 30 percent of the B horizon, and 30 to 40 percent
of the C horizon. Reaction is medium acid to neutral. )

The A1l horizon has value of 3 and 4 and chroma of 2 or 3. The A12
horizon has value of 4 and 5 and chroma of 3 or 4.

The B horizon has chroma of 4 or 6. It is shaly silt loam or shaly light
gity clay loam.

The C horizon has value of 4 and 5 and chroma of 4 or 6. It is shaly
silt loam or shaly light silty clay loam.
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Gatton series

The Gatton series consists of fine-loamy, mixed, mesic
Typic Fragiudalfs. The soils are deep, moderately well
drained and have a very firm, compact, brittle horizon or
fragipan at a depth of about 22 inches. They formed in a
mantle of silt loam 15 to 30 inches thick and the underly-
ing unconsolidated material. This material derived -from
sandstone and shale, which probably slumped into sink-
holes during an early cycle of karst erosion of the under-
lying limestone. The Gatton soils are on ridgetops and
benches and in depressions and fan-shaped areas at the
head of drainageways. Slope ranges from 2 to 6 percent.

Gatton soils are associated with the Sonora, Riney, and
Waynesboro soils. They are not so well drained as those
soils, and unlike them, they have a fraglpan They also
contain more silt and less sand and clay in the upper part
of the solum than the Riney and Waynesboro soils.

Typical pedon of Gatton silt loam in an area of Gatton
silt loam, 2 to 6 percent slopes, in a pasture 50 feet west of
Ky. Hwy. 1135 at a point on the highway 0.7 mile south of
the intersection with Ky. Hwy. 61 or about 4 miles south of
Elizabethtown.

Ap—0 to 6 inches, dark yellowish brown (10YR 4/4) silt loam; weak
fine and medium granular structure; very friable; many fine roots;
neutral; clear smooth boundary.

B21t—6 to 14 inches, strong brown (7.5YR 5/6) silt loam; moderate
medium subangular blocky structure; friable; common fine roots;
few small pores; common clay films; slightly acid; gradual smooth
boundary.

B22t—14 to 22 inches, strong brown (7.5YR 5/6) silt loam; few fine faint
pale brown (10YR 6/3) and yellowish red (5YR 4/6) mottles;
moderate medium subangular blocky structure; friable; common fine
roots; few small pores; common clay films; strongly acid; clear wavy
boundary.

1IBx1—22 to 36 inches, yellowish brown (10YR 5/4) ﬁne sandy loam;
common medium distinct reddish yellow (7.5YR 6/6) and gray
(10YR 6/1) mottles; moderate very coarse prismatic structure part-
ing to very thick platy; very firm and brittle; few fine roots
between prisms; many clay films and few clean sand grains on
prisms; strongly acid; clear smooth boundary.

IIBx2—36 to 42 inches, strong brown (7.5YR 5/6) sandy clay loam; com-
mon medium distinct brownish yellow (10YR 6/6) and gray (10YR
5/1) mottles; moderate very coarse prismatic structure parting to
fine angular blocky; very firm and brittle; some roots between
prisms; common small pores; many clay films on prisms and blocks;
strongly acid; clear wavy boundary.

I1IB23t—42 to 65 inches, mottled red (25YR 4/6), brownish yellow
(10YR 6/8), and gray (10YR 6/1), sand clay; very thick platy
structure with some vertical cracks; very firm; many clay films; few
clean sand grains on vertical cracks; strongly acid.

The solum is more than 60 inches thick. Depth to bedrock is more
than 10 feet. Depth to the fragipan ranges from 20 to 30 inches. Reac-
tion is very strongly acid or strongly acid in unlimed areas.

The Ap horizon has value of 4 and 5 and chroma of 2 to 4.

The B2t horizon has hue of 7.5YR or 10YR, value of 4 and 5, and
chroma of 4 or 6. In some pedons it is mottled in shades of brown, yel-
}ow, red, or gray in the lower part. Texture is silt loam or silty clay
oam.

The IIBx horizon has hue of 7.5YR to 2.5Y, value of 4 and 5, and
chroma of 2 to 6, and mottles are in shades of brown, yellow, red, and
gray. This horizon is fine sandy loam, loam, or sandy clay loam. It has
light gray silt loam, loam, or fine sandy loam coatings up to 5 millime-
ters thick between prisms. Some pedons have a IIB2t horizon of fine

sandy loam or loam between the IIBx and the IIIB2t horizon. Where
present, the IIB2t horizon ranges from 5 to 15 inches in thickness.

The 111B2t horizon ranges from red to shades of brown mottled with
shades of red. Other mottles are in shades of gray or yellow. It is clay,
sandy clay, or clay loam.

Hagerstown series

The Hagerstown series consists of fine, mixed, mesic
Typic Hapludalfs. The soils are deep, well drained and
have red clay in the B2t horizon. They formed in
residuum from limestone. The Hagerstown soils are on
ridgetops and side slopes and in karst areas. Slope ranges
from 2 to 20 percent but is dominantly 6 to 12 percent.

Hagerstown soils are associated with the Fredonia,
Caneyville, Corydon, Cumberland, Vertrees, and Pem-
broke soils. They have a thicker solum and are deeper to
bedrock than the Fredonia, Caneyville, and Corydon soils.
They have a thinner B horizon and bedrock at a shallower
depth than the Pembroke, Cumberland, and Vertrees
soils.

Typical pedon of Hagerstown silt loam in an area of
Hagerstown silt loam, 2 to 6 percent slopes, in a pasture
30 feet north of farm lane from a point on the farm lane
75 feet west of its intersection with rural road. This inter-
section is 0.4 mile south of the intersection of the rural road
and Ky. Hwy. 224, 3/4 mile west of Upton, and about 16
miles south of Elizabethtown.

Ap—0 to 6 inches, brown (10YR 4/3) silt loam; moderate fine granu-
lar structure; very friable; few yellowish red (5YR 4/6) mottles;
common roots; slightly acid; abrupt smooth boundary.

B21t—6 to 13 inches, yellowish red (5YR 4/6) silty clay loam; moderate
medium subangular blocky structure; friable, slightly sticky, and
plastic; common clay films on ped faces and in pores; few intrusions
of brown (10YR 4/3) in root channels and cracks; few roots; slightly
acid; clear smooth boundary.

B22t—13 to 39 inches, red (25YR 4/6) clay; moderate medium and fine
angular blocky structure; firm, sticky, and plastic; many clay films
on ped faces; few strong brown (7.5YR 5/6) mottles; few oxide accu-
mulations; strongly acid; clear smooth boundary.

B3t—39 to 48 inches, reddish brown (25YR 4/4) clay; weak and
moderate medium angular blocky structure; firm, sticky, and plastic;
common clay films; common oxide accumulations; few weathered
white rock fragments in lower 2 inches; slightly acid; abrupt wavy
boundary.

R—48 inches, gray limestone.

The thickness of the solum and depth to bedrock range from 40 to 60
inches. Coarse fragments make up 0 to 10 percent of the upper part of
the solum and 0 to 15 percent of the lower part. Reaction in all horizons
ranges from strongly acid to neutral.

‘The Ap horizon has hue of 10YR to 5YR, value of 4 and 5, and
chroma of 2 to 4. Uncultivated areas have a thin Al horizon with hues
of 10YR to 7.5YR, values of 3 and 4, and chromas of 2 or 3; and an A2
horizon in hue of 10YR, values of 4 and 5, and chromas of 2 to 4.

The B21t horizon has hue of 5YR or 7.5YR, value of 4 and 5, and
chroma of 4 or 6. It is silty clay loam or clay loam.

The B22t horizon has hue of 25YR or 5YR, value 'of 4 or 5, and
chroma of 4 or 6, except in some pedons the lower part has hue of
7.5YR. It is clay or silty clay.

The B3t horizon has hue of 25YR to 7.5YR, value of 4 and 5, and
chroma of 4 or 6. It is silty clay or clay.

Some pedons have a C horizon that is 1 to 20 inches thick and has
hue of 10YR to 25YR, value of 3 to 6, and chroma of 4 to 8, and in some
pedons the C horizon is mottled in shades of brown, yellow, and red. It
is silty clay loam, clay loam, or clay.
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Huntington series

The Huntington series consists of fine-silty, mixed,
mesic Fluventic Hapludolls. The soils are deep, well
drained and have a dark brown silt loam A horizon and a
brown silt loam B horizon. They formed mainly in local al-
luvium that washed chiefly from soils that developed in
loess and limestone. Huntington soils in areas on the Ohio
River flood plain formed in mixed alluvium. The Hunting-
ton soils are in depressions and on flood plains. Slope
ranges from 0 to 2 percent.

Huntington soils are associated with the Lindside,
Newark, Melvin, and Dunning soils. They have better
natural drainage than all of these soils, and they have less
clay throughout the solum than Dunning soils.

Typical pedon of Huntingdon silt loam, 100 feet west of
Ky. Hwy. 222 from a point on the Highway that is 0.2
mile south of the intersection with U.S. Hwy. 62 or about
8 miles west of Elizabethtown.

Ap—0 to 6 inches, dark brown (10YR 3/3) silt loam; weak fine granu-
lar structure; very friable; many fine roots; neutral; abrupt smooth
boundary.

A3—6 to 20 inches, dark brown (10YR 3/3) heavy silt loam; weak medi-
um subangular blocky structure that parts to weak fine granular;

~ friable; many roots; neutral; gradual smooth boundary.

B—20 to 50 inches, brown (10YR 4/3) heavy silt loam; weak fine suban-
gular blocky structure that parts to weak fine granular; few roots;
common brown concretions; neutral.

The solum is more than 40 inches thick. Depth to bedrock is more
than 72 inches. Thickness of the mollic epipedon ranges from 10 to 24
inches. The reaction ranges from medium acid to neutral.

The Ap horizon has hue of 7.5YR or 10YR and chroma of 2 or 3.

The texture of the B horizon ranges from silt loam to light silty clay
loam.

Lawrence series

The Lawrence series consists of fine-silty, mixed, mesic
Aquic Fragiudalfs. The soils are deep, somewhat poorly
drained and have a very firm, compact, brittle horizon or
fragipan at a depth of about 17 inches. They formed
mainly in mixed alluvium. In a few areas, they formed in
loess and in the underlying residuum from limestone,
sandstone, or shale. Lawrence soils are on stream ter-
races and in depressions on uplands. Slope ranges from 0 to
2 percent.

Lawrence soils are associated with the Otwell, Roberts-
ville, Elk, Ashton, Sadler, Nicholson, and Crider soils.
They have poorer natural drainage than all of these soils
except Robertsville soils. They are better drained than
Robertsville soils.

Typical pedon of Lawrence silt loam, in a pasture 100 feet
south of Ky. Hwy. 1500 from a point on the highway
that is 1/4 mile west of the intersection with Ky. Hwy.
447, which is 5 miles north of Elizabethtown.

Ap—0 to 8 inches, grayish brown (10YR 6/2) silt loam; weak medium
subangular blocky structure parting to weak fine granular; friable;
few fine faint mottles of brown (10YR 6/3); many roots; common
small brown concretions; very strongly acid; clear smooth bo:
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B2t—8 to 17 inches, brownish yellow (10YR 6/6) heavy silt loam; com-
mon faint light brownish gray (10YR 6/2) and few fine faint light
gray (25Y 7/2) mottles; moderate medium subangular blocky struc-
ture; firm; common roots; few worm casts; common pale brown
(10YR 6/8) silt coatings on peds; common small reddish brown
concretions; few thin discontinuous clay films; very strongly acid;
clear smooth boundary.

Bx1—17 to 26 inches, mottled yellowish brown (10YR 5/6), pale brown
(10YR 6/8), light yellowish brown (10YR 6/4), and light gray
(10YR 6/1) light silty clay loam; moderate very coarse prismatic
structure parting to moderate medium subangular blocky; very firm,
compact, brittle; thick seams of gray (5Y 5/1) clay and common light
gray (5Y 7/1) silt coatings on peds; few thin clay films; very
strongly acid; gradual smooth boundary.

Bx2—26 to 44 inches, mottled yellowish brown (10YR 5/6) and light
gray (10YR 17/1) lighty silty clay loam that has streaks of gray (6Y
6/1) clay; moderate very coarse prismatic structure parting to
moderate medium subangular blocky; very firm, compact, brittle;
common clay films; very strongly acid; gradual smooth boundary.

B3t—44 to 64 inches, mottled yellowish brown (10YR 5/6), pale brown
(10YR 6/3),; and light gray (N 6/ ) heavy silt loam; weak medium
subangular blocky structure; firm; seams of gray clay 4 mm thick;
few small brown concretions; strongly acid.

The solum ranges from 40 to 70 inches in thickness. Depth to bedrock
is more than 72 inches. Reaction is strongly acid or very strongly acid in
unlimed areas.

The Ap horizon has value of 4 and 5 and chroma of 2 or 3.

The B2t horizon has matrix colors with value of 5 and 6 and chromas
of 3 to 6. Mottles are in shades of brown and gray, and mottles that
have chroma of 2 or lower range from few to many. Texture is silt loam
or light silty clay loam.

The Bx horizon has matrix colors in hue of 10YR or 7.5YR, value of §
or 6, and chroma of 3 to 8 Mottles have hue of 7.56YR to 5Y, value of 6
to 7, and chroma of 1 to 6. Texture is silt loam or light silty clay loam.

The B3t horizon has hue of 10YR or 7.5YR, value of 4 to 6, and
chroma of 2 to 6. Mottle colors have hue of neutral to 10YR, value of 4
to 7, and chroma of 0 to 6. The texture ranges from silt loam to silty
clav loam. and in a few vedons it is siltv clay.

Some pedons have a C horizon below a depth of about 45 inches.
Where present, the C horizon has color, texture, and reaction similar to
the B3t horizon.

Lenberg series

The Lenberg series consists of fine, mixed, mesic Ultic
Hapludalfs. The soils are moderately deep, well drained
and have a yellowish red clay B2t horizon: They formed
in residuum from acid shale. The Lenberg soils are on
ridgetops, hilltops, and side slopes and on foot slopes in
the eastern part of the survey area. Slope ranges from 6
to 30 percent but is dominantly 6 to 20 percent.

Lenberg soils are associated with the Allegheny,
Caneyville, Frondorf, Garmon, Ramsey, Steinsburg, and
Wellston soils. Lenberg soils have more clay in the B
horizon than all these soils except Caneyville soils. Len-
berg soils are more acid in the lower part of the pedon
than Caneyville soils.

Typical pedon of Lenberg silt loam, in an area of Fron-
dorf-Lenberg silt loams, 6 to 12 percent slopes, 50 feet
west of Ky. Hwy. 920 and 1.5 miles north of its intersec-
tion with Ky. Hwy. 84.

Ap—0 to 6 inches, brown (10YR 5/8) silt loam; weak fine granular
structure; very friable; many fine roots; 2 percent shale and sand-
stone fragments; slightly acid; abrupt smooth boundary.
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B1—6 to 11 inches, light yellowish brown (10YR 6/4) heavy silt loam;
weak fine subangular blocky structure; friable; common fine roots;
few fine pores; 5 percent shale and sandstone fragments; few dark
grayish brown (10YR 4/2) coatings in root channels and pores;
medium acid; clear wavy boundary.

B2t—11 to 25 inches, yellowish red (5YR 5/6) clay; few medium faint
strong brown (7.5YR 5/6) mottles; moderate fine and medium angu-
lar blocky structure; very firm, sticky, plastic; common fine and
medium roots; 2 percent shale fragments; nearly continuous yel-
lowish red (5YR 4/6) and red (25YR 4/6) clay films on peds;
strongly acid; clear wavy boundary.

B3t—25 to 31 inches, mottled large distinct red (2.5YR 4/6) and light yel-
lowish brown (10YR 6/4) clay; few fine distinct light gray (10YR
7/2) mottles; weak medium and fine angular blocky structure; very
firm, sticky, plastic; few fine roots; 2 percent shale fragments; com-
mon thin clay films; strongly acid; clear wavy boundary.

C—31 to 37 inches, mottled strong brown (7.5YR 5/6) light gray
(10YR 7/2), yellowish red (5YR 5/6) clay; and red (2.5YR 4/6) clay; mas-
sive; very firm; few fine roots; 10 percent shale and sandstone frag-
ments in lower 2 inches; strongly acid; clear wavv boundarv.

R—37 to 45 inches, gray (5Y 5/1) soft shale; few strong brown (7.5YR
5/6) and yellowish brown (10YR 5/6) fragments; platy structure;
few thin layers of white sand between plates; strongly acid.

The solum is 20 to 35 inches thick. Depth to soft shale bedrock ranges
from 28 to 40 inches. Coarse fragments make up 1 to 10 percent of the
solum and 5 to 20 percent of the C horizon. Reaction is very strongly
acid or stronglv acid in unlimed areas.

The A horizon has value of 4 or 5 and chroma of 2 to 4. : .

The B2t horizon has hue of 5YR or 7.5YR, value of 4 or 5, and chroma

of 4 to 8. It is silty clay or clay. It is massive or has relict platy strue-
ture.

The B3t horizon is clay, silty clay, or their channery analogs.
The C horizon is clay, silty clay, or their channery analogs.

Lindside series

The Lindside series consists of fine-silty, mixed, mesic
Fluvaquentic Eutrochrepts. The soils are deep, moderate-
ly well drained and have a brown silt loam B horizon that
has gray mottles in the lower part. They formed in mixed
alluvium. The Lindside soils are on flood plains and in
karst valleys and depressions on the uplands. Slope
ranges from 0 to 2 percent.

Lindside soils are associated with the Nolin, Nolin vari-
ant, Huntington, Newark, Melvin, and Dunning soils. They
have better natural drainage than all of these soils except
the well drained Huntington, Nolin variant, and Nolin
soils. They are also lighter colored throughout and have
less clay than the Dunning soils.

Typical pedon of Lindside silt loam, in a cultivated field
650 feet north of Ky. Hwy. 583 from a point on the highway
that is 0.6 mile west of its intersection with Ky. Hwy. 52.
This intersection is 1 mile north of Lyons or about 11 miles
northeast of Hodgenville.

Ap—0 to 9 inches, dark grayish brown (10YR 4/2) silt loam; moderate
fine granular structure; friable; common roots, slightly alkaline;
abrupt smooth boundary.

B1—9 to 17 inches, brown (10YR 4/3) silt loam; moderate fine granu-
lar structure; friable; common roots; few- worm holes; neutral; clear
wavy boundary.

B2—17 to 31 inches, brown (10YR 4/3) silt loam; common fine faint
mottles of light brownish gray (10YR 6/2) and few fine distinct mot-
tles of yellowish brown (10YR 5/4); weak coarse subangular blocky
structure parting to granular; firm; few roots; few worm holes; few
oxide stains; neutral; gradual wavy boundary.

i

B3—31 to 42 inches, brown (10YR 5/3) heavy silt loam; many fine faint
mottles of dark grayish brown (10YR 4/2) and common fine distinct
mottles of gray (5Y 5/1); weak coarse subangular blocky structure;
firm; few oxide stains; neutral; clear wavy boundary. .

C—42 to 66 inches, grayish brown (10YR 5/2) heavy silt loam; many
medium faint gray (5Y 5/1) and common fine distinct brown (7.5YR
5/4) mottles; massive; firm; common oxide deposits; neutral.

The solum ranges from 35 to 50 inches in thickness. Depth to bedrock
is more than 60 inches. Content of gravel ranges from 0 to 5 percent.
Reaction ranges from medium acid to neutral.

The Ap horizon has chroma of 2 or 3.

The B horizon has value of 4 and 5 and chroma of 3 or 4. It is silt
loam, light silty clay loam, or very fine sandy loam.

The C horizon has a matrix color with chroma of 2 to 4. It is silt loam
to silty clay loam.

Markland series

The Markland series consists of fine, mixed, mesic
Typic Hapludalfs. The soils are deep, well drained to
moderately well drained and have a brown clay to silty
clay Bt horizon that has gray mottles in the lower part.
They formed in old, clayey, slack water alluvium. The
Markland soils are on stream terraces. Slope ranges from
6 to 12 percent.

The Markland soils are associated with the McGary,
Nolin, and Newark soils. They have more clay in the B
horizon than the Nolin and Newark soils, which do not
have argillic horizons. They have better natural drainage
than the McGary and Newark soils. ‘

Typical pedon of Markland silty clay in an area of Mark-
land silty clay, 6 to 12. percent slopes, severely eroded,
located in a pasture 300 feet east of rural road from a
point on the road 1/2 mile north of its intersection with
U.S. Hwy. 62, which is about 9 miles east of
Elizabethtown.

Ap—0 to 5 inches, dark grayish brown (10YR 4/2) silty clay; weak
coarse subangular blocky structure; firm, slightly sticky and plastic;
a few clods of yellowish brown (10YR 5/4) clay; 5 percent pebbles
less than 1 inch in diameter; many roots; slightly acid; clear smooth
bol d

B21t—5 to 28 inches, brown (10YR 4/3) clay; moderate medium angular
blocky structure; very firm, very sticky and plastic; dark yellowish
brown (10YR 4/4) clay films on most peds; few pale brown silt
coatings; common roots; strongly acid; gradual smooth boundary.

B22t—28 to 34 inches, yellowish brown (10YR 5/4) silty clay;
moderate medium angular blocky structure; very firm, sticky,
plastic; dark grayish brown (10YR 4/2) clay films on most peds;
few fine faint light gray (10YR 6/1) mottles; neutral; gradual
smooth boundary.

B3t—34 to 40 inches, yellowish brown (10YR 5/4) silty clay; common
fine distinct mottles of light gray (10YR 6/1); weak medium suban-
gular blocky structure; very firm, sticky, plastic; few thin clay rums;
very small lime concretions in lower part; slightly alkaline; gradual
smooth boundary.

C—40 to 70 inches, yellowish brown (10YR 5/4) heavy silty clay loam;
common mottles of brown (10YR 5/3) and few mottles of light
brownish gray (10YR 6/2); massive; very firm, sticky, plastic; com-
mon small lime concretions; moderately alkaline.

The solum ranges from 30 to 44 inches in thickness. Depth to bedrock
is more than 72 inches. Reaction in the upper part of the pedon is
strongly acid in unlimed areas and ranges from slightly acid to mildly al-
kaline in the lower part.

The Ap horizon has value of 4 and 5 and chroma of 2 or 3.

The B21t horizon has chroma of 4 and 6.
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The B3t horizon has hue of 10YR or 2.5Y and chroma of 4 or 6.
The C horizon has hue or 10YR or 2.5Y and chroma of 4 or 6. Texture

is silty clay loam to silty clay.

McGary series

The McGary series consists of fine, mixed, mesic Aeric
Ochraqualfs. The soils are deep, somewhat poorly drained
and have a light gray heavy silty clay loam to clay B2g
horizon mottled in shades of brown. They formed in old,
clayey, slack water alluvium. In this survey area, McGary
soils are a taxadjunct because they have a slightly thicker
solum and greater depth to carbonates than is defined for
the McGary series. McGary soils are on stream terraces.
Slope ranges from 0 to 2 percent.

McGary soils are associated with the Markland, Sen-
sabaugh, Nolin, and Wellston soils. They have poorer
natural drainage than all of these soils, and they have
more clay in the B horizon than the Sensabaugh, Nolin,
and Wellston soils.

Typical pedon of McGary silt loam, located in a pasture
700 feet east of rural road from a point on the road that
is 1/2 mile north of its intersection with U.S. Hwy. 62,
which is 1 mile west of Rolling Fork River or about 9
miles east of Elizabethtown.

Ap—0 to 6 inches, grayish brown (10YR 5/2) heavy silt loam; weak
coarse subangular blocky structure parting to weak fine granular;
friable; few fine distinet light gray (N 7/ ) mottles; common, small
reddish brown concretions; common roots; medium acid; clear
smooth boundary.

B21t—6 to 16 inches, yellowish brown (10YR 5/6) silty clay loam; many
medium distinct mottles of light brownish gray (10YR 6/2) and
grayish brown (10YR 5/2); moderate coarse angular blocky struc-
ture; very firm, slightly sticky when wet; few thin clay films; com-
mon roots; common small reddish brown oxide deposits; very
strongly acid; gradual smooth boundary.

B22g—16 to 29 inches, mottled light gray (5Y 7/1), yellowish brown
(10YR 5/4 and 5/6), and pale brown (10YR 6/3) heavy silty clay
loam; moderate medium and coarse prismatic structure parting to
medium and coarse angular blocky; very firm, sticky and plastic;
few gray (10YR 5/1) clay coatings on ped faces; common clay films;
few small reddish brown concretions; very strongly acid; clear
smooth boundary.

B23g—29 to 38 inches, light gray (10YR 6/1) clay; many mottles of yel-
lowish brown (10YR 5/6); moderate coarse prismatic structure part-
ing to moderate medium and coarse angular blocky; very firm,
sticky and plastic; few small reddish brown concretions; few roots;
continuous clay films; very strongly acid; gradual smooth boundary.

B24g—38 to 49 inches, light gray (10YR 6/1) clay; many medium
distinct mottles of light brown (10YR 5/3); weak coarse angular
blocky structure; firm, sticky and plastic; few clay films; few small
black and brown concretions; very strongly acid; gradual smooth
boundary.

.Cg—49 to 70 inches, mottled gray (10YR 5/1), yellowish brown (10YR
5/6), and brown (10YR 5/3) clay; massive; very firm, sticky and
plastic; few brown and black concretions; few small lime nodules;
neutral.

The solum ranges from 40 to 60 inches in thickness. Depth to bedrock
is more than 72 inches. Reaction in the solum is strongly acid or very
strongly acid in unlimed areas, and in the C horizon it ranges from
neutral to moderately alkaline.

The Ap horizon has value of 4 to 6. Some pedons in forested areas
have a dark gray (10YR 4/1) silt loam Al horizon about 1 inch thick, a
light brownish gray (2.5Y 6/2) silt loam A2 horizon about 4 inches thick,
and a light brownish gray (25Y 6/2) silty clay loam Blg horizon about 3
inches thick.

The B21g horizon ranges from silty clay loam to silty clay.

The texture of the B22g horizon ranges from heavy silty clay loam to
silty clay..

The texture of the C horizon is clay or silty clay.

Melvin series

The Melvin series consists of fine-silty, mixed, nonacid,
mesic Typic Fluvaquents. The soils are deep, poorly
drained and have an olive gray silt loam B2g horizon mot-
tled in shades of brown. They formed in mixed alluvium.
The Melvin soils are on flood plains, in karst valleys, and
in depressions on the uplands. Siope ranges from 0 to 2
percent. '

The Melvin soils are associated with the Nolin,
Huntington, Lindside, Newark, and Dunning soils. They
have poorer natural drainage than all of these soils except
the very poorly drained Dunning soils. They have less
clay throughout the solum than Dunning soils.

Typical pedon of Melvin silt loam, located in a pasture
50 feet west of farm lane from a point on the lane 1,500
feet south of its intersection with Ky. Hwy. 86, which is
2.3 miles west of Cecilia or about 8 miles west of
Elizabethtown.

Ap—0 to 8 inches, grayish brown (10YR 5/2) silt loam; few fine faint
mottles of pale brown (10YR 6/3) and common medium faint mot-
tles of dark grayish brown (10YR 4/2); weak fine granular struc-
ture; friable; few small brown oxide deposits; common roots;
slightly acid; abrupt smooth boundary.

B2g—8 to 26 inches, olive gray (5Y 5/2) silt loam; common fine faint
mottles of light olive brown (25Y 5/4) and few fine faint mottles of
gray (5Y 6/1); weak medium subangular blocky structure parting to
weak fine granular; friable; few small brown oxide deposits; few
roots; medium acid; gradual smooth boundary.

Cg—26 to 50 inches, gray (5Y 5/1) silty clay loam; common medium
distinct mottles of strong brown (7.5YR 5/6) and few fine distinct
mottles of light gray (5Y 7/1); massive; friable; few small brown
oxide deposits; medium acid.

The solum thickness ranges from 20 to 40 inches in thickness. Depth
to bedrock is more than 60 inches. Reaction ranges from medium acid to
mildly alkaline.

The Ap horizon has hue of 5Y to 10YR, value of 4 and 5, and chroma
of 1 or2

The B2g horizon has hue of 5Y to 10YR, value of 4 and 5, and chroma
of 1 or 2. It is silt loam or silty clay loam.

The Cg horizon has hue from neutral to 25Y, value of 4 and 5, and
chroma of 0 to 1. The texture ranges from silty clay loam to silt loam
above a depth of 40 inches and silt loam to silty clay below that.

Newark series

The Newark series consists of fine-silty, mixed,
nonacid, mesic Aeric Fluvaquents. The soils are deep,
somewhat poorly drained and have a grayish brown silt
loam B2g horizon mottled in shades of gray. They formed
in mixed alluvium. The Newark soils are on flood plains,
in karst valleys, and in depressions on the uplands. Slope
ranges from 0 to 2 percent.

Newark soils are associated with the Nolin, Nolin vari-
ant, Huntington, Lindside, Melvin, Markland, and Dunning
soils. They have poorer natural drainage than the Nolin,
Nolin variant, Markland, Huntington, and Lindside soils.
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They are better drained than the Melvin and Dunning
soils and have less clay in the B horizon than Dunning
and Markland soils.

Typical pedon of Newark silt loam, located in a pasture
on Cole Creek 600 feet south of rural road from a point
on the road 700 feet east of its underpass at the Ken-
tucky Turnpike and about 1.8 miles southeast of
Elizabethtown.

Ap—0 to 10 inches, dark grayish brown (10YR 4/2) silt loam; weak fine
granular structure; friable; many roots; neutral; abript smooth
boundary.

B21—10 to 15 inches, grayish brown (10YR 4/2) silt loam; common fine
faint mottles of light brownish gray (10YR 6/2); weak fine granular
structure; friable; few roots; few dark reddish brown concretions;
neutral; gradual smooth boundary.

B22g—15 to 37 inches, grayish brown (25Y 5/2) silt loam; many light
brownish gray (25Y 7/2) and common light gray (5Y 7/1) and yel-
lowish brown (10YR 5/4) mottles; weak medium subangular blocky
structure parting to weak fine granular; common reddish brown

_ concretions; few pebbles; neutral; gradual smooth boundary.

Cg—37 to 50 inches, dark grayish brown (2.5Y 4/2) heavy silt loam;
common fine distinct mottles of light gray (10YR 7/1); massive; fri-
able; few roots; few oxide stains; neutral.

The solum ranges from 20 to 40 inches in thickness. Depth to bedrock

is more than 60 inches. Gravel content ranges from 0 to 5 percent.

Reaction ranges from medium acid to mildly alkaline.

The Ap horizon has chroma of 3 and 4.

The B21 horizon has value of 4 and 5 and chroma of 2 to 4 and is mot-
tled in shades of brown and gray. It is silt loam or light silty clay loam.

The B22g horizon has hue of 10YR or 2.5Y, value of 5 and 6, and

chroma of 1 or 2. Mottles are in shades of brown and gray and range
from few to many. Texture is silt loam or light silty clay loam.

The Cg horizon matrix and mottles are in shades of brown and gray.
Texture is silt loam or light silty clay loam except that some pedons
have thin layers of loam, fine sandy loam, and silty clay.

Nicholson series

The Nicholson series consists of fine-silty, mixed, mesic
Typic Fragiudalfs. The soils are deep, moderately well
drained and have a very firm, compact, brittle horizon or
fragipan at a depth of about 23 inches. They formed in
loess and in the underlying residuum from limestone and
calcareous shale. The Nicholson soils are on ridgetops and
in low positions around the head of drainageways. Slope
ranges from 0 to 6 percent but is mostly 3 to 5 percent.

Nicholson soils are associated with the Crider, Ver-
trees, and Lawrence soils. Nicholson soils have poorer
drainage than the Crider and Vertrees soils, and unlike
the Crider and Vertrees soils they have a fragipan. They
have better natural drainage than the Lawrence soils.

Typical pedon of Nicholson silt loam, in an area of
Nicholson silt loam, 2 to 6 percent slopes, in a cultivated
field 10 feet south of farm lane at a point on the lane 700
feet west of the intersection of Ky. Hwy. 251, which is 0.2
mile southeast of Burkhead School or about 2 miles west of
Elizabethtown.

Ap—0 to 7 inches, brown (10YR 5/3) silt loam; weak fine granular
structure; friable; common roots; slightly acid; abrupt smooth boun-
dary.

B21t—17 to 23 inches, yellowish brown (10YR 5/4) heavy silt loam;
weak medium subangular blocky structure; firm; common thin clay

films; few worm casts; few roots; very strongly acid; clear smooth
boundary.

Bx1—23 to 34 inches, pale brown (10YR 5/3) heavy silt loam; common
large distinct strong brown (7.5YR 5/6) and light gray (5Y 6/1) mot-
tles; moderate very coarse prismatic structure parting to moderate
medium and fine subangular blocky; very firm, compact, brittle; thin
almost continuous clay films; thick tongues of gray (5Y 5/1) clay;
few dark brown concretions; very strongly acid; gradual smooth
boundary.

Bx2—34 to 41 inches, -mottled yellowish brown (10YR 5/6), strong
brown (7.5YR 5/6), gray (5Y 5/1), and pale brown (10YR 5/3) heavy
silt loam; moderate very coarse prismatic structure parting to
moderate medium subangular blocky; very firm, compact, brittle;
thin discontinuous clay films; common dark brown concretionary
stains on peds; thick tongues of gray (5Y 5/1) clay; very strongly
acid; gradual smooth boundary.

I11B22—41 to 86 inches, red (25YR 4/6) silty clay; common coarse mot-
tles of pale brown (10YR 5/3) and yellowish brown (10YR 5/6);
moderate medium angular blocky structure; very firm, sticky when
wet; thin continuous clay films; thick tongues of gray (5Y 5/1) clay
in vertical cracks; strongly acid.

Solum thickness and depth to bedrock are more than 72 inches. Depth
to the fragipan ranges from about 21 to 28 inches. Coarse fragments
make up 0 to 15 percent of the IIBt horizon. The reaction is strongly
acid or very strongly acid in unlimed areas.

The Ap horizon has value of 4 and 5 and chroma of 2 or 3.

The B21t horizon has hue of 10YR or 7.5YR and value of 4 or 6. The
texture ranges from silt loam to light silty clay loam.

The Bx horizons have hue of 10YR or 7.5YR, value of 4 ‘and 5, and
chroma of 3 to 6. Mottles with chroma of 2 or less are common to many.
Texture ranges from silt loam to light silty clay loam. In some pedons
the prisms part to moderate medium or coarse plates.

The IIB22 horizon has hue of 25YR to 10YR and value of 4 and 5.
Mottles are in shades of brown, gray, and red. Texture ranges from silty
clay to silty clay loam and clay.

Nolin series

The Nolin series consists of fine-silty, mixed, mesic
Dystric Fluventic Eutrochrepts. The soils are deep, well
drained and have a brown silt loam B horizon. They
formed in mixed alluvium. The Nolin soils are on flood
plains, in karst valleys, and in depressions on the uplands.
Slope ranges from 0 to 2 percent.

Nolin soils are associated with the Lindside, Newark,
Melvin, Sensabaugh, Dunning, Nolin variant, and Mar-
kland soils. They have better natural drainage than the
Lindside, Newark, Melvin, and Dunning soils. They have
less sand in the solum than the Nolin variant soils. They
have less clay than Markland soils and do not have an ar-
gillic horizon like that of the Markland soils. Unlike the
Sensabaugh soils they do not have a high percentage of
coarse fragments.

Typical pedon of Nolin silt loam, 160 feet west of
Rolling Fork River and 3/4 mile east of rural road, from a
point on the road 1/2 mile north of its intersection with
U.S. Hwy. 62, about 9 miles east of Elizabethtown.

Ap—0 to 10 inches, dark grayish brown (10YR 4/2) silt loam;
moderate fine granular structure; friable; few worm casts; many
roots; neutral; clear smooth boundary.

B21—10 to 32 inches, brown (10YR 4/3) silt loam; weak coarse suban-
gular blocky structure parting to moderate fine granular; friable;
few worm casts; common roots; few small reddish brown concre-
tions; neutral; gradual smooth boundary.
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B22—32 to 66 inches, brown (10YR 5/3) silt loam; few medium faint
pale brown (10YR 6/3) mottles; weak fine granular structure; fria-
ble; neutral.

The solum is 42 inches to more than 72 inches thick. Depth to bedrock
is more than 48 inches. The content of gravel in the solum ranges from
Oto5 percent. Reaction ranges from medium acid to neutral.

The Ap horizon has chroma of 2 or 3.

The B horizon has value of 4 and 5 and chroma of 3 or 4. In some
pedons it is mottled below a depth of 24 inches in hue of 10YR or
75YR, value of 4 to 6, and chroma of 3 or 4.

Some pedons have a C horizon below a depth of 42 inches. Where
present, it has hue of 10YR, value of 4 and 5, and chroma of 2 or 3. In
places it is mottled in hue of 10YR to 2.5YR, value of 4 and 5, and
chroma of 2 to 4. The content of gravel ranges from 0 to 30 percent.

Nolin variant

The Nolin variant consists of coarse-loamy, mixed,
mesic Dystric Fluventic Eutrochrepts. The soils are deep,
well drained and have a brown loamy fine sand and very
fine sandy loam C horizon that extends from a depth of 9
to 48 inches. They formed in alluvium that was derived
chiefly from sandstone and loess. The Nolin variant soils
are on narrow flood plains. Slope ranges from 0 to 2 per-
cent.

Nolin variant soils are associated with the Nolin, Lind-
side, and Newark soils. They have less clay and more
sand throughout the solum than all of these soils, and
they have better natural drainage than Lindside and
Newark soils.

Typical pedon of Nolin variant fine sandy loam, located
in a cultivated field 450 feet north of the Nolin River
bridge at White Mills and 100 feet west of Nolin River,
about 15 miles southwest of Elizabethtown.

Ap—0 to 9 inches, dark grayish brown (10YR 4/2) fine sandy loam;
weak fine granular structure; very friable; many roots; medium
acid; abrupt smooth boundary.

C1—9 to 29 inches, brown (10YR 4/3) loamy fine sand, single grained;
loose; common roots; few worm casts; medium acid; abrupt smooth
boundary.

C2—29 to 48 mches, dark yellowish brown (10YR 4/4) very fine sandy
loam; weak fine granular structure; very friable; few small pale
brown (10YR 5/3) mottles in upper 4 inches; medium acid; abrupt
smooth boundary.

C3—48 to 60 inches, yellowish brown (10YR 5/4) silt loam; weak
fine granular structure; friable; medium acid.

Depth to bedrock is more than 60 inches. Reaction ranges from medi-
um acid to neutral.

The C1 horizon has chroma of 3 or 4. Texture ranges from loamy fine
sand to loamy sand.

The C2 horizon ranges in texture from very fine sandy loam to loamy
fine sand.

The C3 horizon has hue of 10YR or 7.5YR.

Otwell series

The Otwell series consists of fine-silty, mixed, mesic
Typic Fragiudalfs. The soils are deep, moderately well
drained and have a very firm, compact, brittle horizon or
fragipan at a depth of about 26 inches. They formed in
mixed alluvium. The Otwell soils are on stream terraces.
Slope ranges from 0 to 6 percent but is dominantly 1 to 5
percent.

Otwell soils are associated with the Elk, Lawrence,
Robertsville, and Ashton soils. They have better natural
drainage than the Lawrence and Robertsville soils, and
they have poorer drainage than the Elk and Ashton soils
and unlike the Elk and Ashton soils they have a fragipan.

Typical pedon of Otwell silt loam, in an area of Otwell
silt loam, 0 to 2 percent slopes, located in a cultivated
field 50 feet east of farm lane at a point on the lane
1,600 feet southeast of the Rolling Fork River bridge on
Blanton Road, about 1.7 miles southeast of Athertonville
or 9 miles east of Hodgenville.

Ap—0 to 8 inches, brown (10YR 4/3) silt loam; weak fine granular
structure; very friable; common small roots; few small pebbles; few
small soft brown concretions; neutral; clear smooth boundary.

B2t—8 to 26 inches, yellowish brown (10YR 5/4) heavy silt loam; weak
medium subangular blocky structure; friable; common thin clay
films on ped faces and in pores; few small pebbles; few small brown
soft concretions; common wormholes; dark yellowish brown (10YR
4/4) silt loam ih wormholes in the upper 6 inches; few light
brownish gray (10YR 6/2) spots in the lower 4 inches; few roots;
slightly acid; clear smooth boundary.

Bx1—26 to 33 inches, yellowish brown (10YR 5/4) heavy silt loam; com-
mon medium distinct mottles of gray (10YR 5/1); weak very coarse
prismatic structure parting to moderate medium subangular blocky;
very firm, compact, brittle; common medium brown soft concretions;
few small pebbles; common thin clay films; strongly acid; clear
smooth boundary. )

Bx2—33 to 42 inches, yellowish brown (10YR 6/4) light silty clay

loam; many mottles of light brownish gray (10YR 6/2) and pale
brown (10YR 6/3); weak very coarse prismatic structure parting to
moderate medium subangular blocky; very firm, compact, brittle;
common thin clay films on peds and few thick films in cracks; few
small pebbles; common medium and large soft brown concretions;
strongly acid; clear smooth boundary.

B3—42 to 64 inches, yellowish brown (10YR 5/4) silt loam; many medi-
um light brownish gray (10YR 6/2) and brown (7.5YR 4/4) mottles;
weak medium subangular blocky structure; friable; about 10 per-
cent small pebbles in upper part ranging to about 35 percent in the
lower 6 inches; many small soft brown concretions; neutral.

The solum is more than 60 inches thick. Depth to bedrock is more
than 72 inches. Depth to the fragipan ranges from 21 to 28 inches.
Coarse fragments make up 0 to about 5 percent of the upper part of
the solum and 0 to 15 percent of horizons below the fragipan except
that some thin horizons may have up to 50 percent. Reaction ranges
from strongly acid to neutral except that the reaction in the fragipan is
strongly acid to very strongly acid.

The Ap horizon has value of 4 and 5 and chroma of 2 or 3.

The B2t horizon has hue of 7.5YR to 25Y, value of 4 to 6, and chroma
of 4 or 6. It is silt loam or light silty clay loam.

The Bx horizon has value of 4 to 6 and chroma of 4 or 6.

The B3 horizon has hue of 10YR to 7.5YR, value of 4 and 5, and
chroma of 4 or 6. Texture is silt loam or silty clay loam.

Pembroke series

The Pembroke series consists of fine-silty, mixed, mesie
Mollic Paleudalfs. The soils are deep, well drained and
have a red to dark red B2t horizon that is silty clay loam
in the upper part and silty clay in the lower part. They
formed in thin loess and in the underlying residuum from
limestone. Pembroke soils are on karst uplands. Slope
ranges from 2 to 12 percent.

Pembroke soils are associated with the Cumberland,
Crider, Hagerstown, Fredonia, and Corydon soils. They
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are deeper to bedrock than the Hagerstown, Fredonia,
and Corydon soils. They have a darker colored A horizon
and a redder B2t horizon than Crider soils and less clay
in the upper part of the B horizon than Cumberland soils.

Typical pedon of Pembroke silt loam, in an area of
Pembroke silt loam, 2 to 6 percent slopes, located in a cul-
tivated field 100 feet east of Ky. Hwy. 1823 at a point on
the highway 0.9 mile north of the intersection with Ky.
Hwy. 84, which is about 4 1/2 miles south of Star Mills or
about 12 miles southeast of Elizabethtown.

Ap—0 to 7 inches, dark brown (7.5YR 3/2) silt Joam; weak fine granular
structure; friable; many roots; neutral; abrupt smooth boundary.
B1t—7 to 14 inches, reddish brown (5YR 4/4) silt loam; weak medium
and fine subangular blocky structure; friable; few ped surfaces of
yellowish red (6YR 5/6); common intrusions of dark brown (7.5YR
3/2) silt loam; many worm holes; few roots; thin discontinuous clay

films; slightly acid; clear smooth boundary.

B21t—14 to 25 inches, red (2.5YR 4/6) light silty clay loam; moderate
medium subangular blocky structure; friable; sticky when wet; thin
discontinuous clay films; few oxide deposits; few worm holes; few
roots; slightly acid; clear smooth boundary

B22t—25 to 40 inches, dark red (25YR 3/6) silty clay loam; moderate
medium subangular blocky structure; firm, sticky when wet; thin
discontinuous clay films; few oxide deposits; medium acid; gradual
smooth boun

B23t—40 to 66 inches, dark red (25YR 3/6) silty clay; moderate medium
subangular blocky structure; firm, sticky when wet; thick continu-
ous clay films; few oxide deposits; strongly acid.

Solum thickness and depth to bedrock are more than 72 inches.
Coarse fragments make up 0 to 3 percent of the upper part of the B2t
horizon and up to 15 percent of the B23t. Reaction ranges from medium
acid to slightly acid in unlimed areas, except in horizons below a depth
of about 40 inches it ranges from medium acid to strongly acid.

The Ap horizon has hue of 10YR to 5YR and chroma of 2 or 3.

The Blt horizon has chroma of 4 or 6, and the texture is silt loam or
silty clay loam.

The B21t horizon has hue of 2.5YR or 5YR and value of 3 or 4.

The B22t horizon has hue of 25YR or 10R and value of 3.or 4. It is
silty clay loam, silty clay, or clay.

The B23t horizon has hue of 25YR or 10R and value of 3 or 4. It is
heavy silty clay loam, silty clay, or clay.

Ramsey series

The Ramsey series consists of loamy, siliceous, mesic
Lithic Dystrochrepts. The soils are shallow, somewhat ex-
cessively drained and have a thin pale brown loam B2
horizon. They formed in residuum from acid sandstone.
Ramsey soils are on hillsides. Slope ranges from 20 to 40
percent.

Ramsey soils are associated with the Frondorf, Len-
berg, Wellston, Allegheny, and Steinsburg soils. They are
shallower to bedrock than all of these soils.

Typical pedon of Ramsey fine sandy loam in an area of
Ramsey-Steinsburg-Allegheny complex, 20 to 40 percent
slopes, located in woods 200 feet south of rural road
from a point on the road 1.4 miles southwest of Eastview,
or about 14 miles west of Elizabethtown.

01—1 inch to 0, partially decayed leaves and twigs.

Al—0 to 2 inches, very dark-grayish brown (10YR 3/2) fine sandy
loam; weak fine granular structure; very friable; many roots; very
strongly acid; abrupt smooth boundary.

A2—2 to 5 inches, dark grayish brown (10YR 4/2) fine sandy loam;
weak fine granular structure; very friable; many roots; strongly
acid; clear smooth boundary.

B2—5 to 8 inches, pale brown (10YR 6/3) loam; weak fine subangular
blocky structure; friable; common roots; about 5 percent sandstone
fragments less than 3 inches long; strongly acid; clear smooth boun-

dary.

B3—8 to 16 inches, light yellowish brown (10YR 6/4) loam; weak fine
subangular blocky structure; friable; common roots; about 20 per-
cent sandstone fragments less than 5 inches long; very strongly
acid; gradual smooth boundary.

R—16 inches, acid sandstone.

Solum thickness and depth to sandstone bedrock range from 12 to 20
inches. Coarse fragments make up 3 to 25 percent. Reaction is strongly
acid or very strongly acid.

The Al horizon has value of 3 and 4. It is fine sandy loam or loam.

The A2 horizon has value of 4 and 5 and chroma of 2 or 3. It is fine
sandy loam or loam.

The B2 horizon has value of 5 and 6 Texture ranges from loam to
sandy loam.

The B3 horizon has value of 5 and 6 and chroma of 3 or 4. Texture
ranges from loam to sandy loam.

Riney series

The Riney series consists of fine-loamy, siliceous, mesic
Typic Hapludults. The soils are deep, well drained and
have a yellowish red to red clay loam to sandy clay loam
B2t horizon. They formed in residuum from uncon-
solidated or weakly consolidated sandstone and shale,
which in most areas probably slumped into sinkholes dur-
ing an earlier cycle of karst erosion of the underlying
limestone. Riney soils are on ridgetops and side slopes.
Slope ranges from 6 to 30 percent but is dominantly 8 to 20
percent. -

Riney soils are associated with the Sonora, Gatton,
Caneyville, Waynesboro, and Vertrees soils. They are
better drained than those soils, and unlike Gatton soils
they do not have a fragipan. They have more sand and
clay and less silt in the upper part of the B horizon than
the Sonora soils. They are deeper to bedrock, more acid,
and have more sand than the Caneyville soils. Riney soils
have more sand throughout than the Waynesboro and
Vertrees soils.

Typical profile of Riney loam in an area of Riney loam,
12 to 20 percent slopes, in a pasture 350 feet west of Ky.
Hwy. 1135 from a point on the highway 825 feet south of
Roundtop Baptist Church, which is about 5 miles south of
Elizabethtown.

Ap—0 to 8 inches, brown (10YR 5/3) loam; weak fine and medium
granular structure; very friable; many fine roots; medium acid;
abrupt smooth boundary.

B21t—8 to 32 inches, yellowish red (5YR 4/6) light clay loam; moderate
medium and fine subangular blocky structure; firm; common fine
roots; common small pores; many thin clay films; very strongly acid;
gradual smooth boundary.

B22t—32 to 54 inches, red (25YR 4/6) sandy clay loam; common medium
distinct strong brown (7.5YR 5/6) mottles; moderate medium suban-
gular blocky structure; firm; few fine roots; common thin clay films;
few soft sandstone fragments; very strongly acid; gradual smooth
boundary.

C—54 to 65 inches, red (25YR 4/6) sandy loam; common coarse distinet
strong brown (7.5YR 5/6) mottles; massive; friable; few small sandy
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clay loam bodies; 10 percent small soft sandstone fragments; very
strongly acid.

The solum ranges from 40 to 80 inches in thickness. Depth to soft red-

dish sandstone bedrock ranges from 48 to more than 120 inches. Quartz-
itic pebbles from 1/4 to 1 inch in diameter make up 0 to 10 percent of
the A horizon. In the upper part of the B2t horizon, quartzitic pebbles
from 1/4 to 1 inch in diameter make up 0 to 20 percent, and in the
lower part quartzitic pebbles and soft sandstone fragments make up 0
to 20 percent. Soft sandstone fragments make up 0 to 20 percent of
the C horizon. Reaction is strongly acid or very strongly acid in unlimed
areas.
The Ap horizon has value of 4 and 5 and chroma of 2 to 4. It is loam
or sandy clay loam. Pedons in uncultivated areas have an Al horizon 1
to 4 inches thick and an A2 horizon 4 to 8 inches thick that have color
and texture similar to that of the Ap horizon.

Some pedons have a thin Bl horizon or Blt horizon that has hue of
10YR or 7.5YR, value of 4 or 5, and chroma of 4 or 6. The horizon is
loam or sandy clay loam.

The B2t horizon has hue of 5YR or 25YR, value of 4 and 5, and
chroma of 6 or 8. In some pedons it is mottled in shades of red or brown
in the lower part. Texture is clay loam or sandy clay loam.

Some pedons have a B3 horizon or B3t horizon that has colors similar
to those of the B2t, and the texture is sandy clay loam, fine sandy loam,
or sandy loam.

The C horizon has hue of 5YR or 25YR, value of 4 or 5, and chroma
of 6 or 8. It is sandy clay loam, sandy loam, fine sandy loam, or loamy
sand. Some pedons have weakly consolidated sandstone fragments which
easily crush to these textures.

Robertsville series

The Robertsville series consists of fine-silty, mixed,
mesic Typic Fragiaqualfs. The soils are deep, poorly
drained and have a firm, brittle, compact horizon or
fragipan of light gray silt loam that is mottled in shades
of brown. The soils formed in mixed alluvium. Robert-
aville soils are on stream terraces. Slope ranges from O to
2 percent.

Robertsville soils are associated with the Elk, Ashton,
Otwell, and Lawrence soils. They have poorer natural
drainage than these soils, and they also have a fragipan
which the Elk and Ashton soils lack.

Typical pedon of Robertsville silt loam located in a
pasture 600 feet north of Ky. Hwy. 583 from a point on
the highway 4.1 miles north of Lyons, or about 11 miles
northeast of Hodgenville.

Ap—0 to 8 inches, light brownish gray (10YR 6/2) silt loam; common
fine faint light gray (10YR 7/1) mottles; weak fine granular struc-
ture; friable; common roots; few oxide accumulations; very strongly
acid; abrupt smooth boundary.

B2g—8 to 16 inches, light brownish gray (25Y 6/2) silt loam; many
medium distinct yellowish brown (10YR 5/6) and pale brown
(10YR 6/3) mottles; weak fine granular and subangular blocky
structure; firm; slightly compact; few roots; few worm holes; few
oxide accumulations; very strongly acid; clear smooth boundary.

Bx—16 and 45 inches, light gray (10YR 7/2) heavy silt loam; common
medium distinct yellowish brown (10YR 5/6) mottles; moderate
very coarse prismatic structure parting to moderate medium suban-
gular blocky; firm, brittle; few roots; few voids; thick gray clay
films; few oxide accumulations; very strongly acid; gradual irregular
boundary.

Cg—45 to 66 inches, light brownish gray (25Y 6/2) silty clay loam; many
fine distinct light gray (5Y 7/1) and few fine distinct yellowish
brown (10YR 5/6) mottles; massive; firm; many oxide accumula-
tions; strongly acid.

The solum ranges from 40 to 55 inches in thickness. Depth to bedrock
is more than 72 inches. Depth to the fragipan ranges from 15 to 25
inches. Reaction is strongly acid or very strongly acid in unlimed areas;
in the C horizon it ranges to medium acid.

The Ap horizon has value of 4 to 6, and mottles are in shades of gray
and brown. The reaction ranges from strongly acid to very strongly acid
in unlimed areas.

The B2g horizon has hue of 2.5Y or 10YR, value of 5 to 7, and chroma
of 1 or 2. Mottles are in shades of brown and gray. Texture is silt loam
or silty clay loam.

The Bx horizon has a matrix hue of 10YR to 5Y, value of 5 to 7, and
chroma of 1 or 2. Mottles are in shades of brown and gray. Texture is
silt loam or silty clay loam.

The C horizon has matrix and mottle colors in shades of gray and
brown, or it is evenly mottled. It is silt loam, silty clay loam, or silty
clay.

Sadler series

The Sadler series consists of fine-silty, mixed, mesic
Glossic Fragiudalfs. The soils are deep and moderately
well drained and have a strong brown loam, very firm,
compact, brittle horizon or fragipan at a depth of about 28
inches. It is mottled in shades of gray. The soils formed in
loess and in the underlying residuum from acid sandstone,
shale, and siltstone. Sadler soils are mainly on ridgetops.
Slope ranges from 0 to 12 percent but is dominantly 2 to
6 percent.

Sadler soils are associated with the Wellston, Frondorf,
Lenberg, and Lawrence soils. They have poorer drainage
than the Wellston, Frondorf, and Lenberg soils; and un-
like these soils, the Sadler soils have a fragipan. They are
deeper to bedrock than Frondorf and Lenberg soils and
have less clay in the B horizon than Lenberg soils. They
are better drained than the somewhat poorly drained
Lawrence soils.

Typical pedon of Sadler silt loam in an area of Sadler
silt loam, 0 to 2 percent slopes, located in a cultivated
field 75 feet east of Ky. Hwy. 347 from a point on the
highway 0.2 mile south of the intersection of Ky. Hwy.
920, about 8 miles west of Eastview or 22 miles west of
Elizabethtown.

Ap—0 to 10 inches, dark grayish brown (10YR 4/2) silt loam; weak
fine granular structure; very friable; few fine and medium spots of
yellowish brown (10YR 5/6) B horizon material; few roots; neutral;
abrupt smooth boundary.

B2t—10 to 24 inches, yellowish brown (10YR 5/6) heavy silt loam;
moderate medium subangular blocky structure; friable; few thin
clay films; few thin silt coatings; few roots; very strongly acid; clear
smooth boundary.

A2 and B2t—24 to 28 inches, pale brown (10YR 6/3), very pale brown
(10YR 8/3) when dry, and coatings of light brownish gray (10YR
6/2) silt loam from the A horizon that are 2 to 6 millimeters thick on
yellowish brown (10YR 5/6) silt loam peds of the B2t horizon; weak
medium subangular blocky structure; rriable; few roots; stro.gly
acid; clear smooth boundary.

IIBx—28 to 51 inches, strong brown (7.5YR 5/6) loam; common medium
prominent light brownish gray (10YR 6/2) mottles; moderate very
coarse prismatic structure parting to moderate medium subangular
blocky; prisms coated with light gray silty clay loam 1 to 8 centime-
ters thick; very firm, compact, brittle; very strongly acid; gradual
smooth boundary.

IIC—51 to 64 inches, mottled yellowish.brown (10YR 5/6) and light gray
(10YR 6/1) silt loam; massive; firm; visible very fine sand; very
strongly acid.
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The solum ranges from 40 to 60 inches in thickness. Depth to bedrock
ranges from 48 to 84 inches. Depth to the fragipan ranges from 20 to 28
inches. Fragments of sandstone and shale make up 0 to 25 percent of
the 1IC horizon. Reaction is strongly acid or very strongly acid in un-
limed areas.

The Ap horizon has value of 4 and 5 and chroma of 2 or 3.

Some pedons have a Blt horizon 4 to 9 inches thick that has hue of
10YR or 7.5YR, value of 5, and chroma of 6. The texture is silt loam.

The B2t horizon has hue of 10YR or 7.5YR, value of 5 and 6, and
chroma of 4 to 6. It is silt loam or light silty clay loam.

The A2 and B2t horizon is 3 to 9 inches thick.

The Bx horizon has matrix and mottle colors in hue of 7.5YR to 5Y,
value of 3 to 6, and chroma of 1 to 6. It is loam, silt loam, or silty clay
loam and has more sand than the B2t horizon.

The IIC horizon has matrix and mottle colors similar to the Bx
horizon. It is silt loam, loam, fine sandy loam, silty clay loam, or silty
clay and has more sand than.the B2t horizon.

Sensabaugh series

The Sensabaugh series consists of fine-loamy, mixed,
mesic Dystric Fluventic Eutrochrepts. The soils are deep,
well drained and have a brown silt loam B horizon and a
gravelly silt loam C horizon below a depth of about 27
inches. Sensabaugh soils are on narrow flood plains. Slope
ranges from 0 to 2 percent.

Sensabaugh soils are associated with the Nolin and Me-
Gary soils. They have more coarse fragments in the
profile below a depth of 27 inches than Nolin soils. They
have less clay and are better drained than McGary soils,
which have argillic horizons.

Typical pedon of Sensabaugh silt loam located in a
pasture on Youngers Creek 40 feet west of rural road
from a point on the road 1.2 miles west of the intersection
of Ky. Hwy. 583, about 9 miles east of Elizabethtown.

Ap—0 to 8 inches, brown (10YR 4/3) silt loam; weak fine granular
Structure; very friable; many small roots; few small pebbles;
neutral; clear smooth boundary.

B—8 to 27 inches, brown (10YR 4/3) silt loam; weak coarse subangular
blocky structure parting to weak fine granular; friable; common
small roots; about 4 percent pebbles 2 millimeters to 254 millime-
ters in diameter; neutral; clear smooth.boundary.

C—217 to 60 inches, brown (10YR 4/3) gravelly silt loam; single grain; 60
percent pebbles 2 millimeters to about 76 millimeters in diameter;
neutral. '

The solum ranges from 24 to 36 inches in thickness. Depth to bedrock
ranges from 42 to 72 inches. Content of rock fragments ranges from 0 to 10
percent in the A horizon, from 0 to 20 percent in the B horizon, and
from 40 to 70 percent in the C horizon. Reaction ranges from medi-
um acid to mildly alkaline.

The B horizon has value of 4 and 5 and chroma of .3 or 4. It is silt.

loam or light silty clay loam.
The C horizon fine earth fraction ranges from silt loam to sandy loam.

Sonora series

The Sonora series consists of fine-loamy, mixed, mesic
Typic Paleudalfs. The soils are deep, well drained and
have a strong brown to yellowish red silt loam B2t
horizon and a dark red sandy clay IIIB2t horizon. They
formed in 18 to 36 inches of silt loam and residuum from
the underlying unconsolidated and weakly consolidated
sandstone and shale. The underlying material probably

slumped into sinkholes during an earlier cycle of karst
erosion. The Sonora soils are on ridgetops and side slopes.
Slope ranges from 2 to 12 percent.

Sonora soils are associated with the Gatton, Riney,
Waynesboro, and Vertrees soils. They are better drained
than Gatton soils, and unlike Gatton soils they do not
have a fragipan. They have less sand and clay in the
upper horizons than the Riney and Waynesboro soils, and
they have less clay throughout than Vertrees soils.

Typical pedon of Sonora silt loam, in an area of Sonora
silt loam, 6 to 12 percent slopes, in a pasture 200 feet
east of Ky. Hwy. 1031 from a point on the highway 0.3
mile north of the intersection of Ky. Hwy. 222, about 25
miles east of Glendale and 7 miles south of
Elizabethtown.

Ap—0 to 9 inches, brown (10YR 4/3) silt loam; few fine faint dark grayish
brown (10YR 4/2) and dark yellowish brown (10YR 4/4)
mottles; weak fine and medium granular structure; very friable;
many fine roots; medium acid; clear smooth boundary.

B21t—9 to 15 inches, strong brown (7.5YR 5/6) silt loam; weak fine and
medium subangular blocky structure; very friable; common fine
roots; few clay films; common thin silt coatings; strongly acid; clear
smooth boundary.

B22t—156 to 25 inches, yellowish red (6YR 4/6) silt loam; moderate medi-
um and coarse subangular blocky structure; friable; few fine roots;
common clay films; strongly acid; gradual smooth boundary.

I11B23t—25 to 39 inches, reddish brown (5YR 4/4) loam; weak medium-
subangular blocky structure; friable; few fine roots; common clay
films; many medium faint red (25YR 4/6) and few fine distinct light
brownish gray (10YR 6/2) mottles in lower 5 inches; strongly acid;
clear smooth boundary.

11IB24t—39 to 71 inches, dark red (10R 3/6) sandy clay; few fine distinct
strong brown (7.5YR 5/6) and the pale brown (10YR '6/3) mottles;
moderate fine and medium angular.blocky structure; firm; few fine
roots in upper 12 inches; many clay films; strongly acid.

Solum thickness and depth to bedrock are more than 60 inches.
Coarse fragments make up 0 to 5 percent of the IIIB2t horizon. Reac-
tion is strongly acid or very strongly acid in unlimed areas.

The Ap horizon has hue of 10YR or 7.5YR, value of 4 and 5, and
chroma of 2 to 4.

Some pedons have a thin Bl horizon in hue of 10YR or 7.5YR, value
of 4 and 5, and chroma of 4 or 6. This horizon is silt loam or silty clay
loam.

The B2t horizon has hue of 7.5YR to 5YR, value of 4 and 5, and
chroma of 4 or 6. It is silt loam or light silty clay loam.

The IIB2t horizon has hue of .5YR to 10YR, value of 4 and 5, and
chroma of 4 or 6. Some pedons are mottled in shades of brown or red,
and some in shades of gray in the lower half. Texture is loam, sandy
clay loam, or fine sandy loam.

The IIB2t horizon has hue of 10R to 5YR and value of 3 to 5. Mot-
tles are in shades of brown or gray, or the horizon is evenly mottled in
shades of brown, red, and gray. Textures include sandy clay loam, sandy
clay, clay loam, and clay, and the content of sand is commonly more than
35 percent.

Steinsburg series

The Steinsburg series consists of coarse-loamy, mixed,
mesic Typic Dystrochrepts. The soils are moderately
deep, well drained and have a brown sandy loam B
horizon. They formed in residuum from acid sandstone.

The Steinsburg soils are on hillsides. Slope ranges from
20 to 40 percent but is dominantly 25 to 35 percent.
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Steinsburg soils are associated with the Frondorf, Len-
berg, Wellston, Allegheny, and Ramsey soils. They have

more sand and less clay in the B horizon than Frondorf "

and Lenberg soils which have an argillic horizon. They
are shallower to bedrock and have more sand in the
solum than Wellston and Allegheny soils, and they are
deeper to sandstone bedrock than Ramsey soils.

Typical pedon of Steinsburg fine sandy loam in an area
of Ramsey-Steinsburg-Allegheny complex, 20 to 40 per-
cent slopes, located in woods 150 feet west of rural road
at a point on the road 2.8 miles south of the intersection
of Ky. Hwy. 86, 3/4 mile west of Howe Valley or about 13
miles west of Elizabethtown.

01 & 02—1 inch to 0, partially decayed leaves and twigs.

Al—0 to 1 inch, dark grayish brown (10YR 4/2) fine sandy loam; weak
fine granular structure; very friable; many fine roots; strongly acid;
abrupt smooth boundary.

A2—1 to 7 inches, brown (10YR 5/3) fine sandy loam; weak fine granu-
lar structure; very friable; common fine roots; few small sandstone
fragments; strongly acid; clear smooth boundary. )

B—T7 to 18 inches, brown (7.5YR 5/4) sandy loam; weak medium and fine
subangular blocky structure; very friable, nonsticky; common fine
and medium roots; 10 percent sandstone fragments; strongly acid;
gradual smooth boundary.

C—18 to 35 inches, yellowish brown (10YR 5/4) channery sandy
loam; massive; friable; common medium and large roots; few strong
brown and yellowish brown weathered remnants of sandstone; 25
percent sandstone fragments with percentage increasing to 50 per-
cent in lower 5 inches; strongly acid; gradual wavy boundary.

R—35 inches, sandstone conglomerate.

The solum ranges from 12 to 20 inches in thickness. Depth to sand-
stone bedrock ranges from 20 to 40 inches. Content of sandstone fragments
that are 2 to about 254 millimeters in size ranges from 0 to 20 percent in the
A horizon, from 5 to 20 percent in the B horizon, and from 20 to 50 percent
in the C horizon. Reaction is strongly acid or very strongly acid in unlimed
areas.

The Al horizon has chroma of 1 to 3. The A2 horizon has value of 5
and 6 and chroma of 2 or 3. Some pedons in cultivated areas have an Ap
horizon that has hue of 10YR, value of 5 and 6, and chroma of 2 or 3.
Texture of the A horizon ranges from fine sandy loam to loam and
sandy loam.

The B horizon has hue of 10YR or 7.5YR, value of 5 to 7, and chroma
.of 4 or 6. It is sandy loam or fine sandy loam.

"The C horizon has value of 5 and 6 and chroma of 4 or 6. The fine
earth fraction ranges from sandy loam to loamy sand.

Vertrees series

The Vertrees series consists of fine, mixed, mesic Typic
Paleudalfs. The soils are deep and well drained and have
a yellowish red to red clay B2t horizon. They formed in
residuum from limestone that was interbedded with shale
and siltstone. The Vertrees soils are on narrow ridgetops
and hillsides and in karst areas. Slope ranges from 6 to
30 percent but is dominantly 6 to 20 percent.

Vertrees soils are associated with the Garmon,
Caneyville, Crider, Nicholson, Hagerstown, Riney,
Waynesboro, and Sonora soils. They are deeper to
bedrock than Garmon and Caneyville soils and have more
clay in the B horizon than Garmon soils. They have more
clay in the upper part of the B2t horizon than Crider and
Sonora soils and -less sand in the lower horizons than

Sonora soils. Vertrees soils are better drained and have
more clay in the upper part of the Bt horizon than
Nicholson soils. They have a thicker solum and are deeper
to bedrock than Hagerstown soils. They contain less sand
than the Riney and Waynesboro soils.

Typical pedon of Vertrees silt loam in an area of Ver-
trees silt loam, 12 to 20 percent slopes, located in a field
10 feet north of Cecil Ridge Road from a point on the
road 4.5 miles northwest of Athertonville and about 7
miles northeast of Hodgenville.

Ap—0 to 7 inches, dark grayish brown (10YR 4/2) silt loam; weak
fine granular structure; very friable; many roots; 10 percent frag-
ments of chert; neutral; abrupt smooth boundary.

B21t—7 to 24 inches, yellowish red (5YR 5/8) clay; strong fine and very
fine angular blocky structure; firm; common roots; continuous thin
clay films; 2 percent fragments of chert; very strongly acid; gradual
smooth boundary.

B22t—24 to 51 inches, red (25YR 4/6) clay; many medium distinct yel-
lowish brown (10YR 5/6) mottles; strong fine and medium angular
blocky structure; firm; few roots; continuous thin yellowish red
(5YR 5/6) clay films; 2 percent fragments of chert; very strongly
acid; gradual smooth boundary.

B23t—51 to 70 inches, red (2.5YR 4/6) clay; many medium distinct yel-
lowish brown (10YR 5/6) mottles; strong fine and medium angular
blocky structure; firm; few roots; continuous thin yellowish red
(5YR 5/6) clay films; 2 percent fragments of chert; 10 percent soft
shale fragments; medium acid.

Solum thickness and depth to bedrock are more than 60 inches. Chert
fragments make up 0 to 25 percent of the A horizon. They make up 0 to
20 percent of the upper part of the B2t horizon, but the average is less
than 15 percent. They make up 0 to 35 percent of the lower part of the
B2t horizon. Reaction in the upper horizons is strongly acid or very
strongly acid in unlimed areas, and it ranges from strongly acid to
neutral below a depth of about 51 inches.

The Ap horizon has hue of 10YR to 5YR, value of 4 and 5, and
chroma of 2 to 4. Tt is silt loam or silty clay loam. Pedons in uncultivated
areas have a thin Al horizon that has hue of 7.5YR or 10YR, value of 8
to 5, and chroma of 2 or 3, and they have an A2 horizon that is 4 to 8
inches thick and has hue of 7.5YR or 10YR, value of 5 and 6, and
chroma of 3 or 4.

Some pedons have a Bl horizon or Blt horizon in hue of 10YR to
5YR, value of 4 and 5, and chroma of 4 or 6. They are loam, silt loam, or
silty clay loam and their cherty analogs.

The B21t horizon has hue of 5YR or 25YR and value of 4 and 5. It is
mottled in shades of brown and red in some pedons. Texture is clay or
silty clay.

The B22t horizon has hue of 25YR to 7.5YR, value of 3 to 5, and
chroma of 6 or 8. It is mottled in shades of brown, red, or yellow, and, in
some pedons at a depth of more than 30 inches, in shades of gray. Texture is
silty clay or clay.

The B23t horizon has hue of 25YR to 7.5YR, value of 3 to 5, and
chroma of 6 to 8. It is mottled in shades of brown, red, yellow, and gray.
It is silty clay or clay.

In some pedons the B23t has a few small black or dark brown concre-
tions or black stains and ped coatings.

Some pedons have a B3t horizon below a depth of about 50 inches
that has color, texture, and reaction similar to the B23t horizon. The B3t
horizon has platy or relict shale structure in some places.

Waynesboro series

The Waynesboro series consists of clayey, kaolinitic,
thermic Typic Paleudalfs. The soils are deep, well drained
and have a yellowish red, reddish brown, and red B2t
horizon that is clay loam in the upper part and clay in the
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lower part. They formed in residuum from unconsolidated
sandstone and shale which in most areas slumped into
sinkholes and mixed with limestone probably during an
earlier cycle of erosion of the underlying limestone. In
this survey area, Waynesboro soils are a taxadjunct
because they are a few degrees cooler than the range
that is defined for the Waynesboro series. The
Waynesboro soils are on narrow ridgetops and hillsides
and in karst areas. Slope ranges from 6 to 30 percent but is
dominantly 6 to 20 percent.

Waynesboro soils are associated with the Sonora,
Riney, Gatton, Vertrees, Garmon, and Caneyville soils.
They have more sand in the upper part of the Bt horizon
than Sonora and Vertrees soils and less sand and more
clay in all horizons than Riney soils. They are better
drained; and unlike the Gatton soils they do not have a
fragipan. They are deeper to bedrock than Caneyville and
Garmon soils, have more sand and clay in the B horizon
than Garmon soils, and have more sand in the B horizon
than Caneyville soils.

Typical pedon of Waynesboro loam in an area of
Waynesboro loam, 6 to 12 percent slopes, located in woods
300 feet east of rural road from a point on the road 0.6
mile north of the intersection of the Western Kentucky
Parkway, which is 0.7 mile east of Ky. Hwy. 904 and
about 4 miles southwest of Elizabethtown.

01—2 inches to 0, partially decayed leaves and twigs.

Al—0 to 2 inches, dark gray (10YR 4/1) loam; weak fine granular
structure; very friable; many roots; slightly acid; clear smooth boun-
dary.

A2—2 to 8 inches, brown (10YR 5/3) loam; weak medium granular
structure; very friable; many roots; root channels filled with Al
horizon material; medium acid; clear smooth boundary.

A3—8 to 12 inches, strong brown (7.5YR 5/6) loam; weak fine subangu-
lar blocky structure; very friable; many roots; strongly acid; clear
smooth boundary.

B21t—12 to 18 inches, yellowish-red (5YR 4/6) clay loam; moderate fine
and medium subangular blocky structure; firm; slightly sticky when
wet; common roots; thin continuous clay films on ped surfaces;
strongly acid; clear smooth boundary.

B22t—18 to 30 inches, reddish-brown (2.5YR 4/4) clay loam; common
fine distincet mottles of light reddish-brown (5YR 6/4); moderate
medium subangular blocky structure; firm; sticky when wet; thin
continuous clay films on peds and in pores; common roots; very
strongly acid; gradual smooth boundary.

B23t—30 to 60 inches, red (2.5YR 4/6) clay; common fine and medium
strong brown (7.5YR 5/6) mottles; moderate medium angular blocky
structure; firm; very sticky when wet; dark red clay films on peds
and in pores; few roots; very strongly acid.

Solum thickness and depth to bedrock are more than 60 inches. Chert
and sandstone fragments make up 0 to 10 percent of the solum. Reac-
tion is strongly acid or very strongly acid in unlimed areas.

The Al horizon has chroma of 1 or 2. The A2 horizon has value of 4
and 5 and chroma of 3 or 4. The A3 horizon has hue of 10YR or T.5YR,
value of 4 and 5, and chroma of 4 or 6. Pedons in cultivated areas have
an Ap horizon that has hue of 10YR to 5YR, value of 4 and 5, and
chroma of 3 to 6. Texture of the Al, A2, A3, and Ap horizons is loam,
except in severely eroded areas where the Ap horizon is clay loam.

Some pedons have a thin B1 horizon that has hue of 5YR to 25YR,
1value of 4 and 5, and chroma of 4 or 6. It is clay loam or sandy clay
oam.

The B2t horizon has hue of 5YR or 25YR and value of 4 or 6, and the
redder hue are common in the lower part. Texture ranges from clay
loam to sandy clay loam and clay that has more than 20 percent sand.

Wellston series

The Wellston series consists of fine-silty, mixed, mesic
Ultic Hapludalfs. The soils are deep, well drained and
have a strong brown light silty clay loam B2t horizon.
They formed in 25 to 40 inches of loess or siltstone or a
combination of these materials and the underlying
residuum or in colluvium from siltstone, shale, and sand-
stone. The Wellston soils are on ridgetops and side slopes
and on foot slopes in the eastern part of the survey area.
Slope ranges from 2 to 12 percent but is dominantly 6 to
12 percent.

Wellston soils are associated with the Sadler, Frondorf,
Lenberg, Ramsey, Steinsburg, and Allegheny soils. They
are better drained; and unlike the Sadler soils, they do
not have a fragipan. They are deeper to bedrock than the
Frondorf, Lenberg, Ramsey, and Steinsburg soils and
have less clay than Lenberg soils and less sand than
Ramsey and Steinsburg soils. They have less sand and
clay and more silt in the upper part of the B horizon than
Allegheny soils.

Typical pedon of Wellston silt loam, in an area of Well-
ston silt loam, 2 to 6 percent slopes, in a cultivated field
300 feet north of rural road from a point on the road 1.5
miles southwest of Eastview, or about 14 miles west of
Elizabethtown.

Ap—0 to 8 inches, dark grayish brown (10YR 4/2) silt loam; weak fine
granular structure; friable; many roots; medium acid; abrupt smooth
boundary. :

B1—8 to 12 inches, yellowish brown (10YR 5/4) silt loam; weak medium
subangular blocky structure; friable; common roots; strongly acid;
clear smooth boundary.

B2t—12 to 30 inches, strong brown (7.5YR 5/6) light silty clay loam;
moderate medium subangular blocky structure; firm; thin
discontinuous clay films on ped surfaces; common roots; strongly
acid; clear smooth boundary. :

IIB3—30 to 42 inches, yellowish brown (10YR 5/6) loam; few medium
distinct mottles of pale brown (10YR 6/8); moderate medium suban-
gular blocky structure; firm; few roots; strongly acid; gradual
smooth boundary.

IIC—42 to 50 inches, strong brown (7.5YR 5/6) sandy clay loam; yel-
lowish red (5YR 5/6), red (25YR 4/6), and light yellowish hwwn
(10YR 6/4) mottles; massive; firm; few strong brown sandstone
fragments; strongly acid.

The solum ranges from 36 to 50 inches in thickness. Depth to sand-
stone or gray, soft, acid shale bedrock ranges from 42 to 60 inches.
Coarse fragments make up 1 to 35 percent of the IIB3 horizon and C
horizon. Reaction is strongly acid or very strongly acid in unlimed areas.

The Ap horizon has value of 4 and 5 and chroma of 2 to 4. Pedons in
uncultivated areas have a thin Al horizon that has hue of 10YR, value
of 2, and chroma of 2 and an A2 horizon that has hue of 10YR, value of
5 and 6, and chroma of 3 or 4.

The Bl horizon has hue of 10YR or 7.5YR, value of 4 and 5, and
chroma of 4 or 6.

The B2t horizon has hue of 7.5YR or 10YR, value of 4 and 5, and
chroma of 4 or 6. It is light silty clay loam or silt loam.

The IIB3 horizon has hue of 7.5YR to 25Y. Mottles are in shades of
brown. It is loam, sandy clay loam, silty clay loam, sandy loam, or silt
loam. The IIC horizon has hue of 7.5YR or 10YR and chroma of 4 or 6.
Mottles are in shades of red and brown. Texture ranges from sandy clay
loam to loam and silt loam.
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Formation and classification of the
soils :

In this section the factors of soil formation are
discussed and related to the soils in the survey area. In
addition, the current system of classifying soils is ex-
plained, and the soils in the survey area are placed in that
system.

Factors of soil formation

In this section, the five major factors of soil formation
and their effects on the soils in Hardin and Larue Coun-
ties are discussed.

Soils are formed by weathering and other processes
that act on the parent material. The properties of the soil
depend on the combination of the following factors: physi-
cal and chemical composition of the parent material, cli-
mate, plant and animal life, relief, and time (4). These fac-
tors of soil formation are so closely interrelated that few
generalizations can be made about the effects of any one
of them. The influence of a particular factor differs from
place to place, and each factor modifies the effect of the
other four. For example, the effects of climate and plant
and animal life are modified by relief and the nature of
the parent material. In some places the influence of one
factor is dominant. '

In the following pages, the five major factors of soil
formation are discussed in relation to their effects on the
soils in Hardin and Larue Counties.

Parent material

Parent material is the unconsolidated mass in which a
soil forms. In the early stage of soil development, proper-
ties inherited from parent material are most evident.
Later these properties are modified, and the soil acquires
characteristics of its own. The kind of parent material,
however, affects the texture and mineral composition of
the soil. '

Soils in the survey area developed from (1) material
that weathered in place from rocks similar to those of the
present bedrock; (2) materials that were deposited by
streams; (3) a thin to moderately thick mantle of wind-
blown silt, called loess, that was deposited over material
that weathered from the underlying rocks; and (4) materi-
al that was washed or moved by gravity from hillsides
and accumulated on the foot slopes. A few soils on the
uplands developed . chiefly in material that overlies the
limestone formations and that moved by gravity or that
probably slumped into sinkholes and caverns in the un-
derlying limestone during an earlier cycle of geologic ero-
sion.

All of the rock formations in the area are sedimentary
rocks of the Mississippian, Devonian, and Silurian Periods.
Rocks of the Devonian and Silurian Periods occur on the
lowest elevations along the eastern boundary of the area.
They are commonly covered with alluvium or colluvium

and have contributed only small amounts of parent
material. The rocks oceur mostly in nearly level beds.

Many of the soils on the uplands developed chiefly in
material that weathered from limestone, dolomite, and
calcareous shale. Examples are the Vertrees, Cumberland,
Hagerstown, Fredonia, Caneyville, and Corydon soils, all
of which have a clayey subsoil that is like the parent
material. The Garmon soils developed in material that
weathered from limestone, calcareous siltstone, and shale.
They have a higher content of silt and a higher pH than
the Lenberg soils. The acid shale parent material con-
tributed the strong acidity and the high clay content of
the Lenberg soils. The Steinsburg and Ramsey soils,
which developed in parent material derived chiefly from
sandstone, are sandy and acid throughout, which reflects
the nature of the parent material.

A mantle of material that has a high content of parti-
cles of silt size has influenced many of the soils on the
uplands. It is believed that the silty material was carried
to its present location by the wind. Examples are the
Crider, Pembroke, and Nicholson soils, which are under-
lain by clayey material derived chiefly from limestone,
but the upper part of the solum of these soils has a high
content of silt which was presumably carried by the wind.
Other soils in Hardin and Larue Counties that have a sig-
nificant amount of silt that is believed to have been car-
ried by the wind are the Wellston, Sadler, and Frondorf
soils. These soils also have more bases than is normal for
soils that developed in acid sandstone and shale because
of the higher content of bases in the loess.

The Sonora and Gatton soils also have a high content of
silt-size particles in the upper part of the profile, but the
origin of the silt is obscure because it is mixed with a
considerable amount of sand. The lower part of the
profile of these soils formed in materials that weathered
from unconsolidated and weakly consolidated sandstone
and shale that overlies limestone formations. These
materials moved by gravity or probably slumped into
sinkholes and caverns in the underlying limestone during
an earlier cycle of geologic erosion. The loamy upper part
of the profile in Sonora and Gatton soils and the high con-
tent of sand and clay in the lower part result from the
combination of materials in which these soils formed.

Soils on the flood plains and stream terraces formed in
alluvium that washed from soils.on many landforms that
were derived from limestone, shale, siltstone, sandstone,
and loess. The materials were sorted to some extent when
they were deposited. For example, the Otwell soils have a
layer of gravel in horizons below the fragipan, and the
Lindside, Newark, Melvin, Lawrence, and Robertsville
soils commonly are finer textured (silty clay loam) in the
lower part of the solum and in the C horizon than the
Nolin and Ashton soils. The Nolin variant fine sandy loam
formed near bends of stream channels in coarser textured
sediment (fine sandy loam and loamy fine sand) than
Nolin silt loam. The McGary and Markland soils formed
almost entirely in clayey alluvium that probably settled
from slack water. These soils are clayey except for the
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silt loam texture of the A horizon of McGary soils, which
is attributed at least in part to deposits of more recent
loamy alluvium over the older clayey material.

Soils on the flood plains and stream terraces of the
small streams and soils that formed in karst valleys and
depressions developed in alluvium more local in origin
than that of soils in the broader valleys. For example, the
Huntington soils formed in loamy (silt loam) material that
washed chiefly from adjacent soils that derived prin-
cipally from loess and limestone. Another example is the
Sensabaugh soils. These soils formed in stratified silt,
sand, and gravel that washed from soils on nearby hill-
sides that derived from limestone, shale, siltstone, sand-
stone, and loess. They have a profile that has a high per-
centage of gravel in the lower part, and the texture of
the fine earth fraction has particles mainly of silt and
sand size with a smaller quantity of clay sized particles.

In Hardin and Larue Counties, the soils that formed in
recent alluvium on flood plains are commonly medium
acid to mildly alkaline and are high in bases because of
the amount of limestone in the drainage area.

A few soils in Hardin and Larue Counties formed, at
least in part, in colluvium that washed or moved by gravi-
ty from soils on hillsides and that accumulated on the foot
slopes. The Allegheny soils, for example, formed in a mix-
ture of materials that derived chiefly from sandstone,
shale, and siltstone that accumulated near the base of the
slopes. They are high in content of sand, have some clay
and silt, and have fragments of sandstone, shale, and silt-
stone in the profile.

QIimate

Climate affects the physical, chemical, and biclogical
properties of soil mostly through the influence of rainfall
and temperature. Water supports biological activity; it
dissolves and transports minerals and organic residue
through the soil profile, weathers rocks and minerals, and
removes and deposits soil material. The amount of water
that moves through the soil profile is determined by rain-
fall, relative humidity, and temperature; it is also deter-
mined by the degree of slope, the rate of infiltration, and
the permeability of the soil. Temperature influences the
kinds and amounts of plants, the kinds of animals and
their activities, and the rate of chemical and physical
processes that affect the weathering of parent materials
and the formation of soils.

The soils in Hardin and Larue Counties formed in a
temperate, moist climate that probably was similar to
that of the present time. Winters are fairly short, and
there are only short periods of extremely low tempera-
tures. Periods of high temperature are fairly brief in
summer. The average annual temperature is about 57
degrees. The average annual precipitation is about 44
inches and precipitation is fairly evenly distributed
throughout the year.

Temperature and rainfall have favored almost continu-
ous weathering of rocks and minerals, leaching of soluble

materials and fine particles, and removal and deposition
of materials by water. Soluble bases, including calcium
and magnesium, and clay minerals have been moved into
the lower horizons or removed from the soils completely.
As a result, many of the soils that developed in parent
materials high in carbonates and clay minerals have an
acid reaction, loamy surface layers, and an accumulation
of clay in the subsoil. Examples are the Vertrees and
Cumberland soils. In some soils, the soluble bases have
been largely removed from the profile; as a result these
soils are low in percent of base saturation. An example is
the Riney soils. Because the supply of air in water-logged
soils is low, iron eompounds are in a more soluble form.
As a result, the compounds are leached out and the
amount of iron in the soil is decreased. An example is the
poorly drained Robertsville soils.

Plant and animal life

The native vegetation in Hardin and Larue Counties
was mostly a forest of mixed hardwood trees, but there
were probably some canebrakes and grassy areas.

Most of the soils formed under hardwood forest. Such
soils, if they have remained in woodland, have a thin,
dark-colored surface layer that is lower in organic-matter
content than soils that formed under grass. Where they
are plowed, the soils, for example, the Vertrees, Crider,
and Sonora soils, have the dark-colored layer mixed with
the lighter colored layer below it.

The Pembroke, Cumberland, and Fredonia soils have a
thicker, somewhat darker colored surface layer than is
typical for soils that formed under forest. Probably these
soils formed partly under canes and grass. Dunning soils
have a thick, dark-colored surface layer as a result of the
accumulation of organic matter. They formed under dense
marsh vegetation, and the organic matter did not oxidize.

Earthworms, insects, and other small animals mix soil
material and add organic matter. Bacteria, fungi, and
other micro-organisms break down plant and animal
residues. Trees and other plants transport plant nutrients
from the lower part of the solum to the upper layers, add
organic matter, provide protective cover that retards ero-
sion, and influence soil temperature. Soil material is also
mixed by root channeling and by uprooted and fallen
trees. The organic matter added by plants and animals al-
ters the chemical processes in the soil and forms humus.

Soil changes that are caused by man are evident mainly
in soils that have been eroded, drained, excavated, or
filled. Cultivation, drainage, irrigation, fertilization, the in-
troduction of new plants, and major land-forming opera-
tions further influence soil development by changing the
nature and properties of the soils. Most of these changes,
except for major landforming, occur slowly.

Relief

Relief affects soil formation through its influence on
drainage, erosion, plant cover, and soil temperature. Re-
lief varies widely and accounts for many differences in
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the soils in Hardin and Larue Counties. Some nearly level
soils on flood plains and stream terraces had an excess of
water during formation. A gray subsoil is characteristic
and is the result of a lack of oxidation. The Melvin soils
are an example. A fragipan may form under certain con-
ditions, as in the Otwell soils.

Gently sloping and sloping soils commonly show more
clearly the influence of all soil-forming factors. Excess
water runs off, but erosion is not excessive, and a normal
soil profile is developed. The Crider, Cumberland, Sonora,
and Wellston soils are examples.

Some steep soils are shallow and show slight develop-
ment because geologic erosion proceeds almost as rapidly
as the formation of parent material and soil development.
Ramsey soils are an example. Some steep soils are deep
or moderately deep because parent material slowly moves
down and accumulates on the lower part of the slope and
because weathering of the underlying rock proceeds at a
faster rate than geologic erosion. Allegheny, Steinsburg
and Garmon soils are examples. :

Soil temperature and plant cover differ slightly on
north- and south-facing slopes, but the differences are not
enough to significantly affect soil development.

Time

The time required for a soil to form depends on the
other soil forming factors. Less time is required for a soil
to form in a warm, moist climate than in a cool, dry cli-
mate. Also, some parent material is more resistant to the
soil-forming processes than others. For example, quartz
sand may change very little even if it is exposed for cen-
turies. The relative degree of profile development, rather
than the number of years a soil has been in the process of
forming, determines the age of the soil.

When soils begin to form in loose material, they have
characteristics almost identical to those of the parent
material. Such soils are said to be immature. Among the
immature soils in Hardin and Larue Counties are the
Nolin soils. These soils are on flood plains where alluvium
still accumulates. They have indistinct soil horizons and
little other evidence of soil development. Steep soils, for
example, the Ramsey soils, do not have a well defined
profile because erosion removes soil material almost as
rapidly as it forms.

A soil is generally said to be mature when it has
acquired well developed profile characteristics. Examples
of mature soils in Hardin and Larue Counties are the
Pembroke and Sonora soils. These soils are deep to
bedrock and have distinet horizons, and their soil ag-
gregates have a definite pattern of arrangement.

Classification of the soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (6). Beginning
with the broadest, these categories are the order, sub-
order, great group, subgroup, family, and series. In this

system the classification is based on the different soil
properties that can be observed in the field or those that
can be inferred either from other properties that are ob-
servable in the field or from the combined data of soil
science and other disciplines. The properties selected for
the higher categories are the result of soil genesis or of
factors that affect soil genesis. In table 18, the soils of the
survey area are classified according to the system.
Categories of the system are discussed in the following
paragraphs.

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of domi-
nant soil-forming processes that have taken place. Each
order is identified by a word ending in sol. An example is
Entisol.

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
and are important to plant growth or that are selected to
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Aquent (Aqu, meaning water, plus
ent, from Entisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons; soil
moisture and temperature regimes; and base status. Each
great group is identified by the name of a suborder and a
prefix that suggests something about the properties of
the soil. An example is Fluvaquents (Fluv, meaning
recent alluvium), plus aquent, the suborder of Entisols
that have an aquic moisture regime).

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other or-
ders, suborders, or great groups; and the extragrades,
which have some properties that are representative of
the great groups but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that is
thought to typify the great group. An example is Typic
Fluvaquents.

FAMILY. Families are established within a subgroup
on the basis of similar physical and chemical properties
that affect management. Among the properties con-
sidered in horizons of major biological activity below plow
depth are particle-size distribution, mineral content, tem-
perature regime, thickness of the soil penetrable by roots,
consistence, moisture equivalent, soil slope, and per-
manent cracks. A family name consists of the name of a
subgroup and a series of adjectives. The adjectives are
the class names of the soil properties used as family dif-
ferentiae. An example is fine-silty, mixed, nonacid, mesic,
Typic Fluvaquents.

SERIES. The series consists of soils that formed in a
particular kind of material and have horizons that, except
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for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the soil profile. Among these charac-
teristics are color, texture, structure, reaction, con-
sistence, and mineral and chemical composition.

References

(1) McFarlan, Arthur C. 1943. Geology of Kentucky. Univ. Ky., Lexing-
ton. 531 pp., illus.

(2) Portland Cement Association. 1962. PCA soil primer. 52 pp., illus.

(3) Soil Conservation Service. 1970. Kentucky soil and water conserva-
tion needs inventory. U.S. Dep. Agric., Soil Conserv. Serv., Lex-
ington, Ky.

(4) United States Department of Agriculture. 1938, Soils and men. U.S.
Dep. Agric. Yearb., 1,232 pp., illus.

(6) United States Department of Agriculture. 1951. Soil survey manual,
U.S. Dep. Agric. Handb. 18, 508 pp., illus. [Supplements replacing
pp. 173-188 issued May 1962]

(6) United States Department of Agriculture. 1960. Soil classification, a
comprehensive system, 7th approximation. Soil Conserv. Serv.,
265 pp., illus. [Supplements issued March 1967, September 1968,
April 1969.]

(1) United States Department of Agriculture. 1961. Land capability
classification. U.S. Dep. Agric. Handb. 210, 21 pp.

(8) Wildlife Management Institute. 1963. Rating northeastern soils for
their suitability for wildlife habitat. Trans. 28th North Am. Wildl.
& Nat. Resour. Conf. Washington, D.C., pp. 247-261, illus.

Glossary

Alluvium. Material, such as sand, silt, or clay, deposited on land by
streams.

Area reclaim. An area difficult to reclaim after the removal of soil for
construction and other uses. Revegetation and erosion control are
extremely difficult.

Association, soil. A group of soils geographically associated in a charac-
teristic repeating pattern and defined and delineated as a single
mapping unit.

Available water capacity (available moisture capacity). The capacity
of soils to hold water available for use by most plants. It is com-
monly defined as the difference between the amount of soil water
at field moisture capacity and the amount at wilting point. It is
commonly expressed as inches of water per inch of soil. The capaci-
ty, in inches, in a 40-inch profile or to a limiting layer is expressed

as—
Inches
Very Iow.....ccnnnnenernecessese 0 0 2.4
Low............. 24 to 32
Moderate ...t 32 to 52
Higho et More than 5.2

Base saturation. The degree to which material having base exchange
properties is saturated with exchangeable bases (sum of Ca, Mg,
Na, K), expressed as a percentage of the exchange capacity.

Bedrock. The solid rock that underlies the soil and other unconsolidated
material or that is exposed at the surface.

Bottom land. The normal flood plain of a stream, subject to frequent
flooding.

Cation-exchange capacity. The total amount of exchangeable cations
that can be held by the soil, expressed in terms of milliequivalents
per 100 grams of soil at neutrality (pH 7.0) or at some other stated
pH value. The term, as applied to soils, is synonymous with base-
exchange capacity, but is more precise in meaning.

Channery soil. A soil that is, by volume, more than 15 percent thin, flat
fragments of sandstone, shale, slate, limestone, or schist as much as
6 inches along the longest axis. A single piece is called a fragment.

Clay. As a soil separate, the mineral soil particles less than 0.002 mil-
limeter in diameter. As a soil textural class, soil material that is 40
percent or more clay, less than 45 percent sand, and less than 40
percent silt.

Clay film. A thin coating of oriented clay on the surface of a soil ag-
gregate or lining pores or root channels. Synonyms: clay coat, clay
skin.

Coarse fragments. Mineral or rock particles up to 3 inches (2 millime-
ters to 7.5 centimeters) in diameter.

Colluvium. Soil material, rock fragments, or both moved by creep, slide,
or local wash and deposited at the bases of steep slopes.

Complex slope. Irregular or variable slope. Planning or constructing
terraces, diversions, and other water-control measures on such
slopes is difficult.

Complex, soil. A mapping unit of two or more kinds of soil occurring in
such an intricate pattern that they cannot be shown separately on a
soil map at the selected scale of mapping and publication.

Compressible. Excessive decrease in volume of soft soil under load.

Consistence, soil. The feel of the soil and the ease with which a lump
can be crushed by the fingers. Terms commonly used to describe
consistence are—

Loose.—Noncoherent when dry or moist; does not hold together in a
mass.

Friable—When moist, crushes easily under gentle pressure
between thumb and forefinger and can be pressed together into a
lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly noticeable.
Plastic.—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a “wire” when rolled between
thumb and forefinger.

Sticky.—When wet, adheres to other material and tends to stretch
somewhat and pull apart rather than to pull free from other materi-
al.

Hard.—When dry, moderately resistant to pressure; can be broken
with difficulty between thumb and forefinger.

Soft.—When dry, breaks into powder or individual grains under
very slight pressure.

Cemented.—Hard,; little affected by moistening. )

Contour stripcropping (or contour farming). Growing crops in strips
that follow the contour. Strips of grass or close-growing crops are
alternated with strips of clean-tilled crops or summer fallow.

Corrosive. High risk of corrosion to uncoated steel or deterioration of
concrete. )

Cover crop. A close-growing crop grown primarily to improve and pro-
tect the soil between periods of regular crop production, or a crop
grown between trees and vines in orchards and vineyards.

Deferred grazing. Delaying the use of an area for grazing until pasture
plants have reached a specified stage of growth. Deferred grazing
increases the vigor of forage and allows desirable plants to produce
seed.

Depth to rock. Bedrock at a depth that adversely affects the specified
use.

Diversion (or diversion terrace). A ridge of earth, generally a terrace,
built to protect downslope areas by diverting runoff from its natu-
ral course. )

Drainage class (natural). Refers to the frequency and duration of
periods of saturation or partial saturation during soil formation, as
opposed to altered drainage, which is commonly the result of artifi-
cial drainage or irrigation but may be caused by the sudden deepen-
ing of channels or the blocking of drainage outlets. Seven classes of
natural soil drainage are recognized:

Excessively drained.—Water is removed from the soil very rapidly.
Excessively drained soils are commonly very coarse textured, rocky,
or shallow. Some are steep. All are free of the mottling related to
wetness.

Somewhat excessively drained.—Water is removed from the soil
rapidly. Many somewhat excessively drained soils are sandy and
rapidly pervious. Some are shallow. Some are so steep that much of
the water they receive is lost as runoff. All are free of the mottling
related to wetness.
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Well drained.—Water is removed from the soil readily, but not
rapidly. It is available to plants throughout most of the growing
season, and wetness does not inhibit growth of roots for significant
periods during most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of mottling.
Moderately well drained.—Water is removed from the soil
somewhat slowly during some periods. Moderately well drained soils
are wet for only a short time during the growing season, but
periodically for long enough that most mesophytic crops are af-
fected. They commonly have a slowly pervious layer within or
dirtilctly below the solum, or periodically receive high rainfall, or
both.

Somewhat poorly drained.—Water is removed slowly enough that
the soil is wet for significant periods during the growing season.
Wetness markedly restricts the growth of mesophytic crops unless
artificial drainage is provided. Somewhat poorly drained soils com-
monly have a slowly pervious layer, a high water table, additional
water from seepage, nearly continuous rainfall, or a combination of
these.

Poorly drained.—-Water is removed so slowly that the soil is satu-
rated periodically during the growing season or remains wet for
long periods. Free water is commonly at or near the surface for
long enough during the growing season that most mesophytic crops
cannot be grown unless the soil is artificially drained. The soil is not
continuously saturated in layers directly below plow depth. Poor
drainage results from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rainfall, or a combina-
tion of these.

Very poorly drained.—Water is removed from the soil so slowly
that free water remains at or on the surface during most of the
growing season. Unless the soil is artificially drained, most
mesophytic crops cannot be grown. Very poorly drained soils are
commonly level or depressed and are frequently ponded. Yet, where
rainfall is high and nearly continuous, they can have moderate or
high slope gradients, as for example in “hillpeats” and “climatic
moors.”

Drainage, surface. Runoff, or surface flow of water, from an area.

Erosion. The wearing away of the land surface by running water, wind,
ice, or other geologic agents and by such processes as gravitational
creep.

Erosion (geologic). Erosion caused by geologic processes acting over
long geologic periods and resulting in the wearing away of moun-
tains and the building up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.

Erosion (accelerated). Erosion much more rapid than geologic ero-
sion, mainly as a result of the activities of man or other animals or
of a catastrophe in nature, for example, fire, that exposes a bare
surface.

Excess fines. Excess silt and clay. The soil does not provide a source of
gravel or sand for construction purposes.

Favorable. Favorable soil features for the specified use.

Flooding. The temporary covering of soil with water from overflowing
streams, runoff from adjacent slopes, and tides. Frequency, dura-
tion, and probable dates of occurrence are estimated. Frequency is
expressed as none, rare, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but possible under
unusual weather conditions; occagional that it occurs on an average
of once or less in 2 years; and frequent that it occurs on an average
of more than once in 2 years. Duration is expressed as very brief if
less than 2 days, brief if 2 to 7 days, and long if more than 7 days.
Probable dates are expressed in months; November-May, for exam-
ple, means that flooding can occur during the period November
through May. Water standing for short periods after rainfall or
commonly covering swamps and marshes is not considered flooding.

Flood plain. A nearly level alluvial plain that borders a stream and is
subject to flooding unless protected artificially.

Foot slope. The inclined surface at the base of a hill.

Fragipan. A loamy, brittle subsurface horizon low in porosity and con-
tent of organic matter and low or moderate in clay but high in silt
or very fine sand. A fragipan appears cemented and restricts roots.
When dry, it is hard or very hard and has a higher bulk density

than the horizon or horizons above. When moist, it tends to rupture
suddenly under pressure rather than to deform slowly.

Gleyed soil. A soil having one or more neutral gray horizons as a result
of waterlogging and lack of oxygen. The term “gleyed” also
designates gray horizons and horizons having yellow and gray mot-
tles as a result of intermittent waterlogging.

Grassed waterway. A natural or constructed waterway, typically broad
and shallow, seeded to grass as protection against erosion. Conducts
surface water away from cropland.

Gravel. Rounded or angular fragments of rock up to 3 inches (2 millime-
ters to 7.5 centimeters) in diameter. An individual piece is a pebble.

Gravelly soil material. Material from 15 to 50 percent, by volume,
rounded or angular rock fragments, not prominently flattened, up to
3 inches (7.5 centimeters) in diameter.

Green manure (agronomy). A soil-improving crop grown to be plowed
under in an early stage of maturity or soon after maturity.

Gully. A miniature valley with steep sides cut by running water and
through which water ordinarily runs only after rainfall. The distine-
tion between a gully and a rill is one of depth. A gully generally is
an obstacle to farm machinery and is too deep to be obliterated by
ordinary tillage; a rill is of lesser depth and can be smoothed over
by ordinary tillage.

Habitat. The natural abode of a plant or animal; refers to the kind of
-environment in which a plant or animal normally lives, as opposed
to the range or geographical distribution.

Horizon, soil. A layer of soil, approximately paralle] to the surface, hav-
ing distinet characteristics produced by soil-forming processes. The
major horizons of mineral soil are as follows:

O horizon.—An organic layer, fresh and decaying plant residue, at
the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming at or near the
surface, in which an accumulation of humified organic matter is
mixed with the mineral material. Also, a plowed surface horizon
most of which was originally part of a B horizon.

A2 horizon.—A mineral horizon, mainly a residual concentration of
sand and silt high in content of resistant minerals as a result of the
loss of silicate clay, iron, aluminum, or a combination of these.

B horizon.—The mineral horizon below an A horizon. The B horizon
is in part a layer of change from the overlying A to the underlying
C horizon. The B horizon also has distinctive characteristics caused
(1) by accumulation of clay, sesquioxides, humus, or a combination
of these; (2) by prismatic or blocky structure; (8) by redder or
browner colors than those in the A horizon; or (4) by a combination
of these. The combined A and B horizons are generally called the
solum, or true soil. If a soil lacks a B horizon, the A horizon alone is
the solum.

C horizon.—The mineral horizon or layer, excluding indurated
bedrock, that is little affected by soil-forming processes and does
not have the properties typical of the A or B horizon. The material
of a C horizon may be either like or unlike that from which the
solum is presumed to have formed. If the material is known to
differ from that in the solum the Roman numeral II precedes the
letter C.

R layer—Consolidated rock beneath the soil. The rock commonly
underlies a C horizon, but can be directly below an A or a B
horizon.

Humus. The well decomposed, more or less stable part of the organic
matter in mineral soils.

Karst (topography). The relief of an area underlain by limestone that
dissolves in differing degrees, thus forming numerous depressions
or small basins.

Leaching. The removal of soluble material from soil or other material

" by percolating water.

Liquid limit. The moisture content at which the soil passes from a
plastie to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles, 28 to 50 per-
cent silt particles, and less than 52 percent sand particles.

Loess. Fine grained material, dominantly of silt-sized particles,
deposited by wind.

Low strength. Inadequate strength for supporting loads.

Minimum tillage. Only the tillage essential to crop production and
prevention of soil damage.
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Miscellaneous areas. Areas that have little or.no natural soil, are too

nearly inaccessible for orderly examination, or cannot otherwise be
feasibly classified. .

Morphology, seil. The physical makeup of the soil, .including the tex-
ture, structure, porosity, consistence, color, and other physical,

mineral, and biological properties of the various horizons, and the
thickness and arrangement of those horizons in the soil profile.

Mottling, soil. Irregular spots of different colors that vary in number
and size. Mottling generally indicates poor aeration and impeded
drainage. Descriptive terms are as follows: abundance— few, com-
mon, and many, size—fine, medium, and coarse; and con-
trast—faint, distinet, and prominent. The size measurements are of
the diameter along the greatest dimension. Fine indicates less than
5 millimeters (about 0.2 inch); medium, from 5 to 15 millimeters

(about 0.2 to 0.6 inch); and coarse, more than 15 millimeters (about
0.6 inch). '

Munsell notation. A designation of color by degrees of the three single
variables—hue, value, and chroma. For example, a notation of 10YR

6/4 is a color of 10YR hue, value of 6, and chroma of 4.
Neutral soil. A soil having a pH value between 6.6 and 7.3.

Parent material. The great variety of unconsolidated organic and
mineral material in which soil forms. Consolidated bedrock is not
yet parent material by this concept.

Ped. An individual natural soil aggregate, such as a granule, a prism, or
a block.

Pedon. The smallest volume that can be called “a soil.” A pedon is three
dimensional and large enough to permit study of all horizons. Its
area ranges from about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the soil.

Percolation. The downward movement of water through the soil.

Percs slowly. The slow movement of water through the soil adversely
affecting the specified use.

Permeability. The quality that enables the soil to transmit water or air,
measured as the number of inches per hour that water moves
through the soil. Terms describing permeability are very slow (less
than 0.06 inch), slow (0.06 to 0.20 inch), moderately slow (0.2 to 0.6
inch), moderate (0.6 to 2.0 inches), moderately rapid (2.0 to 6.0

inches), rapid (6.0 to 20 inches), and very rapid (more than 20
inches).

Phase, soil. A subdivision of a soil series or other unit in the soil clas-
sification system based on differences in the soil that affect its
management. A soil series, for example, may be divided into phases
on the bases of differences in slope, stoniness, thickness, or some

other characteristic that affects management. These differences are
too small to justify separate series.

pH value. (See Reaction, soil). A numerical designation of acidity and al-
kalinity in soil.

Piping. Moving water of subsurface tunnels or pipelike cavities in the
soil.

Plasticity index. The numerical difference between the liquid limit and

the plastic limit; the range of moisture content within which the soil
remains plastic.

Plastic limit. The moisture content at which a soil changes from a
semisolid to a plastic state.

Poorly graded. Refers to soil material consisting mainly of particles of
nearly the same size. Because there is little difference in size of the
particles, density can be increased only slightly by compaction.

Profile, soil. A vertical section of the soil extending through all its
horizons and into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in
pH values. A:-'soil that tests to pH 7.0 is described as precisely

neutral in reaction because it is neither acid nor alkaline. The
degree of acidity or alkalinity is expressed as—

pH
Extremely acid et srat s Below 4.5
Very strongly acid............. 4.5 to 5.0
Strongly acid......... . 5.1to 5.5
Medium acid ... 5.6 to 6.0
Slightly acid ....ccccooeoreeremennce 6.1 to 6.5
Neutral.............. 6.6 to 7.3
Mildly alkaline .... 74to0 78
Moderately alkaline 79 to 84
Strongly alkaline ....... e85 10 9.0
Very strongly alkaline .........cccovveuenesne .1 and higher
Relief. The elevations or inequalities of a land surface, considered col-
lectively.

Residuum (residual soil material). Unconsolidated, weathered, or
partly weathered mineral material that accumulates over disin-
tegrating rock.

Rock fragments. Rock or mineral fragments having a diameter of 2 mil-
limeters or more; for example, pebbles, cobbles, stones, and boul-
ders.

Rooting depth. Shallow root zone. The soil is shallow over a layer that
greatly restricts roots. See Root zone. .

Root zone. The part of the soil that can be penetrated by plant roots.

Runoff. The precipitation discharged in stream channels from a
drainage area. The water that flows off the land surface without
sinking in is called surface runoff; that which enters the ground be-
fore reaching surface streams is called ground-water runoff or
seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral fragments from 0.05
millimeter to 2.0 millimeters in diameter. Most sand grains consist
of quartz As a soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly sand-size particles.

Sedimentary rock. Rock made up of particles deposited from suspen-
sion in water. The chief kinds of sedimentary rock are con-
glomerate, formed from gravel; sandstone, formed from sand; shale,
formed from clay; and limestone, formed from soft masses of calci-
um carbonate. There are many intermediate types. Some wind-
deposited sand is consolidated into sandstone.

Seepage. The rapid movement of water through the soil. Seepage adver-
sely affects the specified use.

Series, soil. A group of soils, formed from a particular type of parent
material, having horizons that, except for the texture of the A or
surface horizon, are similar in all profile characteristics and in ar-
rangement in the soil profile. Among these characteristics are color,
texture, structure, reaction, consistence, and mineralogical and
chemical composition. -

Shale. Sedimentary rock formed by the hardening of a clay deposit.
Sheet erosion. The removal of a fairly uniform layer of soil material
from the land surface by the action of rainfall and runoff water.
Shrink-swell. The shrinking of soil when dry and the swelling when
wet. Shrinking and swelling can damage roads, dams, building foun-

dations, and other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that range in diame-
ter from the upper limit of clay (0.002 millimeter) to the lower limit
of very fine sand (0.05 millimeter). As a soil textural class, soil that
is 80 percent or more silt and less than 12 percent clay.

Siltstone. Sedimentary rock made up of dominantly silt-sized particles.

Sinkhole. A depression in a landscape where limestone has been locally
dissolved.

Site index. A designation of the quality of a forest site based on the
height of the dominant stand at an arbitrarily chosen age. For ex-
ample, if the average height attained by dominant and codominant
trees in a fully stocked stand at the age of 50 years is 75 feet, the
site index is 75 feet.

Slope. The inclination of the land surface from the horizontal. Percent-
age of slope is the vertical distance divided by horizontal distance,
then multiplied by 100. Thus, a slope of 20 percent is a drop of 20
feet in 100 feet of horizontal distance.

Seil. A natural, three-dimensional body at the earth’s surface that is
capable of supporting plants and has properties resulting from the
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integrated effect of climate and living matter acting on earthy
parent material, as conditioned by relief over periods of time.

Soil separates. Mineral particles less than 2 millimeters in equivalent
diameter and ranging between specified size limits. The names and
sizes of separates recognized in the United States are as follows:
very coarse sand (2.0 millimeters to 1.0 millimeter); coarse sand (1.0
to 0.5 millimeter); medium sand (0.5 to 025 millimeter); fine sand
(0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 millimeter); silt
(0.005 to 0.002 millimeter); and clay (less than 0.002 ml]hmeter)

Solum. The upper part of a soil profile, above the C horizon, in which
- the processes of soil formation are active. The solum in mature soil
consists of the A and B horizons. Generally, the characteristics of
the material in these horizons are unlike those of the underlying
material. The living roots and other plant and animal life charac-
teristics of the soil are largely confined to the solum.

Stratified. Arranged in strata, or layers. The term refers to geologic
material. Layers in soils that result from the processes of soil for-
mation are called horizons; those inherited from the parent material
are called strata.

Stripcropping. Growing crops in a systematic arrangement of strips or
bands which provide vegetative barriers to wind and water erosion.

Structure, soil. The arrangement of primary soil particles into com-
pound particles or aggregates that are separated from adjoining ag-
gregates. The principal forms of soil structure are—platy
(laminated), prismatic (vertical axis of aggregates longer than
horizontal), columnar (prisms with rounded tops), blocky (angular
or subangular), and granular. Structureless soils are either single
grained (each grain by itself, as in dune sand) or massive (the parti-
cles adhering without any regular cleavage, as in many hardpans).

Stubble mulch. Stubble or other crop residue left on the soil, or partly
worked into the soil, to provide protection from soil blowing and
water erosion after harvest, during preparation of a seedbed for the
next crop, and during the early growing period of the new crop.

Subsoil. Technically, the B horizon; roughly, the part of the solum below
plow depth.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally refers to a
leached horizon lighter in color and lower in content of organic
matter than the overlying surface layer.

Surface soil. The soil ordinarily moved in tillage, or its equivalent in un-
cultivated soil, ranging in depth from 4 to 10 inches (10 to 25 cen-
timeters). Frequently designated as the “plow layer,” or the “Ap
horizon.”

Taxadjuncts. Soils that cannot be classified in a series recognized in the
classification system. Such soils are named for a series t.hey
strongly resemble and are designated as taxadjuncts to that series
because they differ in ways too small to be of consequence in in-
terpreting their use or management.

Terrace. An embankment, or ridge, constructed across sloping soils on
the contour or at a slight angle to the contour. The terrace inter-

cepts surface runoff so that it can soak into the soil or flow slowly
to a prepared outlet without harm. A terrace in a field is generally
built so that the field can be farmed. A terrace intended mainly for
drainage has a deep channel that is maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or undulating,
bordering a river, a lake, or the sea. A stream terrace is frequently
called a second bottom, in contrast with a flood plain, and is seldom
subject to overflow. A wmarine terrace, generally wide, was
deposited by the sea.

Texture, soil. The relative proportions of sand, silt, and clay particles in
a mass of soil. The basic textural classes, in order of increasing pro-
portion of fine particles, are sand, loamy sand, sandy loam, loam,
silt, silt loam, sandy clay loam, clay loam, silty clay loam, sandy
clay, silty clay, and clay. The sand, loamy sand, and sandy loam
classes may be further divided by specifying “coarse,” “fine,” or

ﬁne »

Thin Iayer Otherwise suitable soil material too thin for the spemﬁed
use.

Tilth, soil. The condition of the soil, especially the soil structure, as re-
lated to the growth of plants. Good tilth refers to the friable state
and is associated with high noncapillary porosity and stable struc-
ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif-
ficult to till.

Topsoil (engineering). Presumably a fertile soil or soil material, or one
that responds to fertilization, ordinarily rich in organic matter, used
to topdress roadbanks, lawns, and g'ardens.

Trace elements. The chemical elements in soils, in only extremely small
amounts, essential to plant growth. Examples are zinc, cobalt, man-
ganese, copper, and iron.

Upland (geology). Land at a higher elevation, in general, than the a.l]uv1-
al plain or stream terrace; land above the lowlands along streams.

Variant, soil. A soil having properties sufficlently different from those
of other known soils to justify a new series name, but the limited
geographie soil area does not justify creation of a new series.

Water table. The upper limit of the soil or underlying rock material that
is wholly saturated with water.

Water table, appanmt. A thick zone of free water in the soil. An ap-
parent water table is indicated by the level at which water stands
in an uncased borehole after adequate time is allowed for adjust-
ment in the surrounding soil.

Water table, arfesian. A water table under hydrostatic head,
generally beneath an impermeable layer. When this layer is
penetrated, the water level rises in an uncased borehole.

Water table, perched. A water table standing above an unsaturated
zone. In places an upper, or perched, water table is separated from
a lower one by a dry zone.

Weathering. All physical and chemical changes produced in rocks or
other deposits at or near the earth’s surface by atmospheric agents.
These changes result in disintegration and decomposition of the
material.
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Figure 3.—Typical landscape in the Caneyville-Hagerstown association. Caneyville-Rock outerop complex, 6 to 20
percent slopes, is in the foreground.
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Figure 8.—Soybeans on Crider silt loam, 2 to 6 percent slopes, in an area of the Crider-Pembroke-Cumberland
association.
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Figure 9.—Wheat and hay in an area of Crider silt loam, 6 to 12 percent slopes. Nicholson silt loam, 2 to 6 percent
slopes, is on the ridgetop in the background.
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Figure 10—An area of Cumberland silt loam, 6 to 12 percent slopes.
Water has collected in the depression because the drainage outlet is
clogged.

Figure 11.—Burley tobaceo in an area of Hagerstown silt loam, 2 to 6 percent slopes. In the background, pasture and
trees in an area of Caneyville-Rock outcrop complex, 6 to 20 percent slopes.
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Pigure 12.—Kentucky 31 fescue, burley tobacco (upper left), and trees in an area of Nicholson silt loam, 2 to 6 percent
slopes.

Figure 13.—Wheat in an area of Pembroke silt loam, 6 to 12 percent slopes, and Pembroke silt loam, 2 to 6 percent
slopes (at right).
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TABLE 1.--TEMPERATURE AND PRECIPITATION DATA

Temperature! Precipitation?
2 years in 2 years in 10 1
10 will have-o~ Average 1 have~= Average
Month Average|AveragejAverage number of}Average number of{Average
daily daily Maximum Minimum growing Less More {days with|snowfall
maximum|minimum temperaturetemperature| degree than-~j{than-~-}{0.10 inch
' higher lower days? or more
than-- thane=
E E E E E Units In In In In
January-e—- 43,8 25.6 34.7 70 -6 8 3.83 1.95 5435 7 4.0
February-~~-{ 47.6 27.6 37.6 72 -1 19 3.81 1.99 | 5.29 7 3.5
Marcheeeeee 56.5 35.0 45.8 82 13 93 4,88 2.94 6.61 9 2.8
Aprileceae- 69.2 45,9 57+5 87 26 245 4,16 2.54 5.61 8 .0
May-=memmse T7.6 53.9 65.8 92 33 490 4,50 2.52 6.10 7 «0
June=mmme~= 84.8 62.2 73.5 96 45 705 4,17 217 5.79 6 .0
Julyemeen= - 87.9 65.9 76.9 99 52 834 4,38 2.44 5.95 7 .0
AuguSteneee 87.4 64,4 75.9 98 51 803 3.21 1.52 4,58 5 N
September-~ 81.4 58.1 69.8 96 39 594 3.14 1.30 4,63 5 «0
Qctober-—=- 70.7 46,5 58.6 87 27 284 2.56 1.14 3.71 5 «0
November---{ 56,6 36.2 46.4 80 14 32 4,01 2.00 | 5.65 7 «9
December--- 46.7 29.0 37.9 71 2 25 4,10 2.07 5.76 7 1.9
Yeare—e-- 67.5 45,9 56.7 100 -9 4,132 46,75 1368.81 |54.31 80 13.1

1Recorded in the period 1951-74 at Leitchfield, Ky.

25 growing degree day is a unit of heat available for plant growth,

It can be calculated by adding the

maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which
growth is minimal for the principal crops in the area (50° F).
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

Probability '

Minimum temperaturel

240 F
or _lower

280 F
Qr _lower

320 F
or lower

Last freezing
temperature }
in spring: i

1 year in 10
later than--

2 years in 10
later thane-

5 years in 10
later than--

First freezing
temperature
in fall:

1 year in 10
earlier than--

2 years in 10
earlier than-~

5 years in 10
earlier than--

-

April
March 31

March 21

October 27

November 1

November 11

i
i
]

April 13
April

April

October

October 24

November 2

April

April

April

October

October

October

30

24

14

1

15

24

1Recorded in the period 1951-74 at Leitchfield, Ky.

TABLE 3.-~-GROWING SEASON LENGTH

Daily minimum temperature
during growing season
Probability Higher Higher Higher
than than than
240 F 280 F 320 F
Days Days Rays
9 years in 10 210 196 174
8 years in 10 218 202 181
5 years in 10 235 213 193
2 years in 10 251 224 204
1 year in 10 ! 259 230 211
[

1Recorded in the period 1951-74 at Leitchfield, Ky.
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TABLE 4,--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

Map Hardin Larue Jotal--
symbol Soil name County County Area Extent
Acres Acres Acres Pet

AlD Allegheny~Lenberg~Caneyville complex, 12 to 20 percent

S10peS~—mmmemmmmcm————— - ———— - cmmmsaseacccnm——— 4,740 0 4,740 0.8
As Ashton silt loame-- - R ettt T et - 795 235 1,030 0.2
CnD Caneyville-Rock outcrop complex, 6 to 20 percent slopes---- 18,690 4,255 22,945 4.1
CnE Caneyville-Rock outcrop complex, 20 to 30 percent slopes~e= 9,735 4,590 14,325 2.6
CrB Crider silt loam, 2 to 6 percent slopeSeemam---- B TR 39,305 19,570 58,875 10.5
crC Crider silt loam, 6 to 12 percent slopeS-~~ecccccccrcrcncc= 30,380 15,210 45,590 8.1
CcrD Crider silt loam, 12 to 20 percent SlOpeSe~eceweccccccaccmens 950 0 950 0.2
CsC Cumberland silt loam, 6 to 12 percent slopeS-~~ce~wcencccna= 8,355 3,670 12,025 241
CsD Cumberland silt loam, 12 to 20 percent slopeS~~<cermeccccnae 2,020 2,000 4,020 0.7
CtC3 Cumberland silty clay loam, 6 to 12 percent slopes,

severely erodedeeeceeccccccrcenccscsncnscccan R L T 3,665 395 4,060 0.7
CtD3 Cumberland silty clay loam, 12 to 20 percent slopes,

severely erodedeececcec-- ————— - - B 1,065 275 1,340 0.2
Dn Dunning silty clay loamee~ecscccccees cmmmmccccen———- B 44s 55 500 0.1
ElB Elk silt loam, 2 to 6 percent SlopeSeececccccccccaccnccccane= 3,780 2,200 5,980 1.1
ElC Elk silt loam, 6 to 12 percent slopeS~ee<ccceccmccc-- ————— 1,065 625 1,690 0.3
FdC Fredonia-Rock outcrop complex, 6 to 20 percent slopeS~e==-~= 8,490 110 8,600 1.5
Frc Frondorf-Lenberg silt loams, 6 to 12 percent slopeS--ecea-- 12,280 0 12,280 2.2
FrD Frondorf-Lenberg silt loams, 12 to 20 percent slopeSe~e=e=a 8,015 865 8,880 1.6
GmE Garmon silt loam, 25 to 60 percent slopeSe-~~-- B 14,280 13,390 27,670 4,9
GnB Gatton silt loam, 2 to 6 percent SlopeSe~ee~sscccccccccncan 3,870 5,890 9,760 1.7
Gu Gullied lande~~ees it ———— S 2,050 50 2,100 0.4
HnB Hagerstown silt loam, 2 to 6 percent Slope€S~ececmcecccccccnces 2,730 1,080 3,810 0.7
HnC Hagerstown silt loam, 6 to 12 percent slopeSeecececcnccnnaea~ 16,250 3,490 19,740 3.5
HnD Hagerstown silt loam, 12 to 20 percent SlopeSemmememceccme~s| 1,500 120 1,620 0.3
Hu Huntington silt loaMeeeesceccccecccececcccccaa—" cccemmecacmman| 1,640 100 1,740 0.3
Le Lawrence silt loameeew—-ee-- ~———— - 3,650 2,430 6,080 1.1
LfE Lenberg-Frondorf complex, 20 to 30 percent slopeS~eeece-waw- 2,720 3,320 6,040 1.1
Ln Lindside silt loaM~ececcccccccncaa- 1,600 1,140 2,740 0.5
MdC3 Markland silty clay, 6 to 12 percent slopes, severely

erodedemmmen~ - 1 e 2 e 3,140 0 3, 140 0.6
Mr MeGary silt loame-- ————— ———— - - - 4,780 0 4,780 0.9
Mv Melvin silt loaleee—cecec~e - - - - 2,520 1,950 4,470 0.8
Nb Newark silt loameesecesscceaa T el ———— 7,500 5,180 12,680 2.3
NcA Nicholson silt loam, 0 to 2 percent SlopeSecrcesccccccrrecen=" 2,200 1,820 4,020 0.7
NeB Nicholson silt loam, 2 to 6 percent slopeS==esceccccccccanea 15,440 8,880 24,320 4.3
No Nolin silt loa@Meceececcccncmenccccrcrcceccsscccccncncceeceen~ 14,510 6,460 20,970 3.7
Nv Nolin variant fine sandy loam~-- - - - - 850 470 1,320 0.2
OtA Otwell silt loam, 0 to 2 percent SlopeS~m-eeccmmmecaaa- -t 2,280 1,590 | 3,870 | 0.7
OtB Otwell silt loam, 2 to 6 percent slopes-~~-- B R L, ! 2,000 920 2,920 | 0.5
PmB Pembroke silt loam, 2 to 6 percent slopes-—ecc—ec--- P | 11,250 1,680 12,930 2.3
PmC Pembroke silt loam, 6 to 12 percent SlopeSeeccccccccccnceen i 8,200 590 8,790 1.6
RaE Kamsey~Steinsburg-Allegheny complex, 20 to 40 percent

SlopeSeccrncnccancn L ettt - - - 14,580 0 14,580 2.6
RbC Riney loam, 6 to 12 percent slopes - ———— —~—— 960 2,480 3,440 0.6
RbD Riney loam, 12 to 20 percent slopes--- - - 2,030 1,770 3,800 0.7
RbE Riney loam, 20 to 30 percent slopes~-- ——eemmm——— - 370 890 1,260 0.2
ReD3 Riney sandy clay loam, 6 to 20 percent slopes, severely

eroded- —~——— - ———— - ceemmnana~ - 3,850 880 4,730 0.8
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TABLE 4.-~ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS~~Continued
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Map | Hardin Larue Total--
symbol Soil name County County Area Extent
Acres "~ Acres Acres Pet
Rd Robertsville silt loameeccece--a - 440 490 930 0.2
RoE Rock outcrop-Corydon complex, 12 to 30 percent SlopeS—wmeme ) 920 210 1,130 0.2
SdA Sadler silt loam, 0 to 2 percent slopeS--escccmccmcccaccaaa 590 0 590 0.1
SdB Sadler silt loam, 2 to 6 percent sSlopeS~ececcccccemeccccaes 14,240 0 14,240 2.5
SdC Sadler silt loam, 6 to 12 percent SlopeSeeeecccccmocceacen=s 1,180 0 1,180 0.2
Sg Sensabaugh silt loamMeemecccccccccaana Ty e 2,650 1,430 4,080 0.7
SnB Sonora silt loam, 2 to 6 percent slopes-- - 12,270 7,990 20,260 3.6
SnC Sonora silt loam, 6 to 12 percent slopeSeseccccceccmccmcenens 7,180 6,560 13,740 2.5
SnC3 Sonora silt loam, 6 to 12 percent slopes, severely eroded 2,490 1,190 3,680 0.7
vre Vertrees silt loam, 6 to 12 percent slopeSesecccccmccemecca- 9,320 6,660 15,980 2.9
VrD Vertrees silt loam, 12 to 20 percent slopes S 9,650 8,450 18,100 3.2
VrE Vertrees silt loam, 20 to 30 percent SlopeSeeeccrmececccccces 2,460 2,540 5,000 0.9
VtD3 Vertrees silty clay loam, 6 to 20 percent slopes, severely
eroded T L T ———— ——————— 18,550 5,710 24,260 4.3
WbC Waynesboro loam, 6 to 12 percent slopes - - ——— 720 500 1,220 0.2
WbD Waynesboro loam, 12 to 20 percent slopes - 640 580 1,220 0.2
WbE Waynesboro loam, 20 to 30 percent slopes 280 710 990 0.2
WeC3 Waynesboro clay loam, 6 to 12 percent slopes, severely
erodedemmmcmcccncenccccnccnaas - T40 420 1,160 0.2
WeD3 Waynesboro clay loam, 12 to 20 percent slopes, severely
erodedeeecccmcnccccnana —— 4490 190 630 0.1
W1lB Wellston silt loam, 2 to 6 percent slopeSececccccccccccccas H 1,340 380 1,720 0.3
WlcC Wellston silt loam, 6 to 12 percent sSlopeSeeeccencmcemccans | 4,150 1,350 5,500 1.0
Wlc3 Wellston silt loam, 6 to 12 percent slopes, severely eroded] 1,500 60 1,560 0.3
Wateremecmecncnmenccncccccccmcncccccncmcccrccceemene—— ; 1,990 330 2,320 0.4
Total - L T R P - E 394,265 166,375 560,640 {100.0
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[Yields are those that can be expected under a high level of managment,

not grown on the soil]

SOIL SURVEY

TABLE 5.~-YIELDS PER ACRE OF CROPS AND PASTURE

The estimates were made in 1975,
Absence of a yield figure indicates that the soil is not suited to the crop or the crop generally is

Soil name and Corn Wheat Soybeans Tobacco Grass- Pasture
‘map symbol legume hay
Bu Bu Bu Lb Ion Ay
Allegheny:
271D ——— ~—— ~— e -_— 5+5
Ashton:
As - 140 50 45 3,200 5.0 9.5
Caneyville:
ChDemmcrmcc e mmn e~ ————— ——— ——— ——— - ——— 4,0
2CnE - - [ - - [ -
Crider:
[0 o e el L T 120 4o 45 3,200 5.0 10.5
CrC-~ ———— 95 40 35 2,900 4,5 9.5
CrD 85 35 30 ' 2,600 4,0 T+5
Cumberland: |
csC —~—— 85 40 35 ; 2,400 4.0 8.0
ctc3 ~——— 70 30 25 } 1,750 3.0 5¢5
CsD 80 35 25 1,850 3.5 7.0
CctD3 ~—— —~—— ——— ~—— —~— ~—- 5.5
Dunning:
Dn-~ 100 ~—— 4o -~ 4,0 T+5
Elk:
E1B~~ —— 120 45 45 3,200 4,5 8.5
ElC 105 40 4o 2,900 4.0 7.5
Fredonia:
e o e L R —_—— —~—— ~—— - —— 4,0
Frondorf:
FrcC 80 35 25 1,800 3.0 6.0
2FrD --------------------- -— ~—— ~——- ~—— ——— 5.0
Garmon
GmE~~ —— —- —— an= —— - —
Gatton
GNBrmemnc i mnm e 90 35 35 2,600 3.5 6.5
Gullied land: |
Gu-~ - — —- —~—— —— —~—— —
Hagerstown:
HnB 115 40 40 3,000 4,5 8.5
HnCemmmnnnnnnna 95 35 35 2,700 4.0 745
HnD —————————————————————— 75 30 30 2,500 3-0 6\0
Huntington:
Hu ~——— 135 —— 45 3,200 5.0 9.5
Lawrence:
LCwmw 80 35 35 1,700 3.0 5.5
Lenberg:
2LfE - —— —— ~—- ~—— ——— 3.5
See footnotes at end of table,
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TABLE 5.~-YIELDS PER ACRE-OF CROPS AND PASTURE~~-Continued

Soil name and Corn Wheat Soybeans Tobacco Grass-~ Pasture
map symbol legume hay
By ' ‘Bu Bu Lb Ion AuM!
Lindside:
Ln ——— ——— ——— 130 ——— 45 2,900 4,5 8.5
Markland:
MdC3mmmmm e m e ~— ——— ——— ——— ~—— 4,0
McGary
i DT 100 35 35 1,900 3.5 6.5
Melvin
MV~ ~———— ———— 85 ——— 30 —— 3.0 6.0
Newark
Nb=w=m - 100 -~ 40 2,500 4,5 8.5
Nicholson:
NCA~m~ - - 90 40 40 2,400 3.5 6.5
NCB~=~ - ~ 90 40 40 2,600 3.5 6.5
Nolin:
N Qo e v 135 —— 45 3,300 4,5 8.5
Nolin variant:
NVe- - —— 90 —— 30 2,400 3.0 6,0
Otwell:
otA - - 95 40 40 2,400 3.5 6.5
OtBrmmamcmae e m———————— 95 40 4o 2,600 3.5 6.5
Pembroke:
PmB~~~ - 120 45 45 3,200 5.0 9.5
PmC~-~ - - 105 40 40 2,900 4.5 8.5
Ramsey:
2RaEy -~ —— ——— ——— — —— —— ——
Riney:
RbC - 85 40 30 2,600 3.0 6.0
RbD - ~—— 75 35 25 2,400 2+5 5.0
RCD3mmmmmm e e e — R -— — —— 4.0
RbEmcccmmmc e~ ————— ——— —— _— — — 4,5
Robertsville:
Rdemmcccccccn e~ 70 — 30 ~—- 3.0 5.5

Rgck outerop:

o - cmr - ——— - . - - —~—

Sadler

SdAmmmmc e ——————— 90 40 30 2,350 3.5 6.5
SdB — — 90 4o 30 2,550 3.5 6.5
5dCammmmmmmmmen - 85 35 25 2,250 3.0 6.0
Sensabaugh:

Sgemm-m - - 100 ——— 45 2,400 4.0 7.5
Sonora

SNBemrmcccm e —— 100 40 35 2,800 3.5 7.0
SNCm e cm e o v 95 40 30 2,600 3.5 7.0
SnC3m~~ - 80 35 25 2,100 3.0 6.0

See footnotes at end of table,
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TABLE 5.-~YIELDS PER. AGRE OF CROPS AND.PASTURE--Continued-
| T ] ' T P !

Soil name and Corn Wheat .. Soybeans Tobacco Grass-~ Pasture
map symbol ) : legume hay
» Bu. ~ Bu Bu Lb Ton AUMT
Vertrees: .
vrcC —— —— .80 35 30 2,200 3.0 6.0
VrD, ViD3m=wermmceccnen~~ 70 30 25 1,700 2.5 5.0

VrE~~-~ _—- - ——— ' ~—— - ——— 4.0

Waynesboro:

WbC ~ ~—— 85 45 40 2;600 3.5 6.5
WeC3- - -~ 70 35 30 : 2,200 3.0 6.0
WbD=w=~ 70 40 25 1,850 3.0 6.0
WeD3 - ——— ——— - —— -— ~—— 5.5
WbE~~-= — ——— ——— ——— _— ——— —— 5.0
Wellston: )
WlBerreenmenee— -~ 105 40 40 2,800 4.5 7.5
WlCmsmmcmncemm— e —a—————— 100 40 35 2,400 4.5 T+5
W1C3 - 90 35 25 1,800 4.0 7.0

1Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one

mule, five sheep, or five goats) for a period of 30 days. ) )
éThis mapping unit is made up of two or more dominant kinds of soil See mapping unit description for the

composition and behavior characteristics of the mapping unit.

TABLE 6.,-~CAPABILITY CLASSES AND SUBCLASSES

[Miscellaneous areas are excluded, Dashes indicate
no acreage]

lMa]or management concerns subeclass)
Class Total | Soil
acreage |Erosion |Wetness |problem Climate
1 _(e) (w) (s) . (c)
! Acres Acres Acres Acres
| =
1 26,4801 ~—— ——— —— -
II 181,375!15u,815 21,160 | 5,400 ——
II1 ' 1uu,725:128,895 | 15,830 — —
IV ! 53,380} 52,450 | 930 | -} ———
v ——— ——— —— ~—— ———
VI 92,545} 61,000 —— 31,545 -~
|
vii | 59,815] 42,250 == | 17,565 -—
VIII ~—— —— ——— ~—— ———




[Only the soils suitable for production of commercial trees are listed.
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information was not available]
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Absence of an entry indicates that

Management concerns Potepntial productivity
Soil name and ordi- | Equip~ |Seedling| Plant
map symbol nation}Erosion | ment mortal~ |competi~ Important trees Site Trees to plant
symbol }hazard | limita- ity tion index
{ tion
Allegheny:
Ta1D:
Allegheny part--- 2r Moderate{Moderate|Slight Moderate|Northern red ocake-~-~ 80 |Eastern white pine,
Yellow-poplareemmama 90 shortleaf pine,
Virginia pine=memee= 75 yellow-poplar,
Eastern white pine~- 90 black walnut,
Shortleaf pinewmw—e- 75 loblolly pine,
white ash.
Lenberg part-eee- 3¢ Severe Moderate|Slight Moderate|Northern red oake~~- 70 |Eastern white pine,
shortleaf pine,
Virginia pine,
~loblolly pine.
Caneyville part~- 3¢ Severe Severe Slight Slight Northern red oak-~w-= 69 |Eastern redcedar,
Yellow~-poplar—~eee~- 80 Virginia pine,
{ Eastern redcedar~--~ 45
Ashton:- | ]
ASmenmmn e 10 Slight |Slight Slight Moderate|Northern red oak~~~- 85 |Eastern white pine,
| Pin oake=~mmemsccees 103 |} yellow-poplar,
i Yellow-poplareeemm~~~ 95 |} black walnut,
Sweetgulmmmmemmmmm—— 95 | sweetgum,
Shumard 0ake——=~~ewe-~ 94 |} cherrybark oak.
Caneyville:
CnD:
Caneyville part-- 3¢ Moderate|Slight Slight Slight Northern red oake~e- 69 |Eastern redcedar,
Yellow~poplar~~eea~~ 80 Virginia pine.
Eastern redcedar--~- 45
Rock outcrop
part,
1cnE:
Caneyville part--~ 3¢ Severe Moderate|Slight Slight Northern red ocake~=- 69 |Eastern redcedar,
Yellow-poplaremema~- 80 Virginia pine,
Eastern redcedare~-- 45
Rock outcrop
part.
Crider: i .
CrB, Crl~m-meemna- 1o Slight |Slight }Slight Moderate}Northern red oak-em~- 88 |Eastern white pine,
! ] Yellow~-poplare~e~=~~| 97 | yellow~-poplar,
| Virginia pine~~-—=-~-~- 78 | black walnut,
{ Shortleaf pine~~~-~~- 80 | loblolly pine,
} } white ash,
CrDmwmmmen e ——— ir |ModeratelModerate}Slight Moderate|Northern red oake~~- 88 |Eastern white pine,
! Yellow-poplare~——-=- 97 | yellow-poplar,
Virginia pine~~mmmwa 78 black walnut,
Shortleaf pine~~mwwe= 80 loblolly pine,
white ash,
Cumberland:
CSCmwemmmmmmamn~ael 2¢ |Slight |Slight |Slight |Moderate|Yellow~-poplare~e~-~-| 90 }Yellow-poplar,
White 0O@Kewwemmmawna 70 black walnut,
Shortleaf pine~mm~~n~ 70 loblolly pine,
Virginia pineemmen~~ 70 shortleaf pine.
Loblolly pine~~mmmwa 80
CSDmmmmmmmm ———— 2¢c Moderate{Moderate|Slight Moderate|Yellow~poplareeemma= 90 |Yellow~poplar,
} White oak~=~~~ —~———— 70 | black walnut,
| Shortleaf pine~~~-~-= 70 } loblolly pine,
’ Virginia pine~memeax 70 shortleaf pine.
I ' Loblolly pineemmmea= 80

See footnotes at end of table,
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TABLE 7.~~WOODLAND MANAGEMENT AND PRODUCTIVITY~~Continued

Management concerns Potential productivity
Soil name and Ordi- Equip~- |Seedling| Plant
map symbol nation|Erosion ment mortal- |competi-~ Important trees Site Trees to plant
symbol |hazard limita- ity tion index
tion
Cumberland: :
[0 1 o T e 3¢ Slight Moderate|{Moderate|Slight Shortleaf pinGemmew- 60 |vVirginia pine,
Virginia pine~~=—~~~- 65 | shortleaf pine,
loblolly pine.
CtD3mmmmmmen e 3¢ Moderate|Severe Moderate]Slight Shortleaf pinee~emmw~- 60 |Virginia pine,
) Virginia pine~weme-- - 65 shortleaf pine,
loblolly pine.
Dunning: .
Dlmmmmm e ——— tw |-Slight Severe Severe Severe Pin oak~~emmeremcea. 95 {Loblolly pine,
Sweetgu—mremrcrcana 95 pin oak,
Eastern cottonwood-~-} 100 sycamore,
sweetgum,
Elk:
E1B, ElCememmecena 20 Slight Slight Slight Moderate|{Northern red cak~~w- 80 |Eastern white pine,
’ Yellow-poplareeemme~ 90 yellow-~-poplar,
Shortleaf pinee~w~w~ 80 black walnut,
Eastern white pine-- 90 loblolly pine,
Fredonia:
1pdc: :

Fredonia partee~- 3c Slight * |Moderate|Slight Slight Northern red pak~---- 70 |Virginia pine,

: Eastern redcedare~e- 50 eastern redcedar,

Rock outcrop

part.s }
Frondorf:
FrC:

Frondorf parte--- 20 Slight Slight Slight Moderate|Northern red oake~~- 86 ]|Yellow-poplar,
shortleaf pine,
black walnut,
eastern white pine,

; loblolly pine,
Lenberg parte-e-- 3¢ Moderate|Slight Slight Slight. |Northern red oake~~~ 70 |Eastern white pine,
| shortleaf pine,
| Virginia pine,
| loblolly pine.
1FprD: ! ! ’

Frondorf part---- 2r |Moderate|Moderate|Slight |ModeratelNorthern red oak~~~~} 86 |Yellow-poplar,
shortleaf pine,
black walnut,
loblolly pine,

Lenberg part--~--- 3¢ Severe Moderate|Slight Slight Northern red ocake==- 70 |Eastern white pine,
shortleaf pine,
black walnut,
eastern white pine,
loblolly pine,

Garmon:
(]3O 4pr Severe Severe Slight Slight Northern red ocak-~=- 59 {Shortleaf pine,
Virginia pine~~==---| 65 | Virginia pine,
Eastern redcedar-~~~- 38 eastern redcedar,
loblolly pine,
eastern white pine,
Gatton:
GnB 30 Slight Slight Slight Slight Northern red oake~~~ 70 |{Yellow-poplar,
Yellow Poplar--~~~--|{ 90 | loblolly pine,
) white ash,
Gullied land
Gu,
Hagerstown:
HnB, HnCrmcemecann-~ 10 Slight Slight Slight Moderate|Northern red ocakew~- 85 |Black walnut,
Yellow~poplar-emmmem~ 95 yellow-poplar,
eastern white pine,

See footnotes at end of table,
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TABLE 7.~-WOODLAND MANAGEMENT AND PRODUCTIVITY~~Continued

] Management concerns: ! Potential productivity |
So0il name and ordi~ | | Equip- |Seedling| Plant | |
map symbol nation}{Erosion ment mortal~- {competi- Important trees Site | Trees to plant
symbol }hazard limita~| ity tion index|
] tion ]
1 |
Hagerstown: ! ! i
HNDmemmr e 1r {Moderate{Moderate|Slight Moderate|Northern red oak~~~- 85 |Black walnut,
Yellow~-poplar~e—~m~~ 95 | yellow~poplar,
5 eastern white pine,
I
Huntington: | H
L e 10 Slight Slight |Slight Severe |Yellow-poplareeew~—m 95 }Yellow-poplar,
! i INorthern red oak~--~~| &5 | black walnut,
| | | ] eastern white pine,
] | i ) white ash.
Lawrence:
o e L 2w Slight Moderate|Slight |ModeratelNorthern red ocak~=--- 65 {Yellow~-poplar,
| [Yellow~poplarewe~man g0 } white ash,
| | i | SWeetgummmnmmmmmmam—— 87 | loblolly pine,
; { {Shortleaf pine~~~~=~=~ 69 American sycamore,
Lenberg: |
TLrE: : )
Lenberg part--e-- 3¢ Severe |Moderate|Slight Slight Northern red oak~-~~; 70 Eastern white pine,
! shortleaf pine,
i black walnut,
E loblolly pine,
)
Frondorf parte~-- ar Moderate{Moderate|Slight ModerateiNorthern red ocake~-~ 86 |Yellow-poplar,
| shortleaf pine,
] ! } black walnut,
| { | eastern white pine,
i loblolly pine.
Lindside:
9 et T 10 Slight Slight Slight Moderate|Northern red ocake-~- 85 |Eastern white pine,
Yellow-poplar—ee==~~- 95 yellow-poplar,
black cherry,
! : black walnut,
i [}
Markland: i ) | ] }
MAC3~mmmmmmmm s ! 3¢ |Moderate{Moderate|Moderate|Slight |White OaKewwmemmwn~- ! 75 |Eastern white pine,
| Northern red oak--~~] 75 | shortleaf pine,
} loblolly pine.
MeGary: i
L e E LR P 3w |Slight |Moderate}Slight |Moderate]lWhite cakemmemmewens 70 |Eastern white pine,
| | ] 1Pin oakwmmemammmnmew 85 | baldecypress,
| |Yellow-poplare~eemww 85 | white ash,
| SWeetguMl~mmrmmenmeman 80 | red maple,
! yellow-poplar,
} American sycamore,
Melvin: ]
MVme e e miee tw |Slight Severe Severe Severe Pin oakmmmmwem~emm~—ee 101 }Pin oak,
! ! Eastern Cottonwood--{ 96 American sycamore,
| | ] ! SweetgumMemmmmmmmmm~— | 92 | sweetgum,
: ! ! ' loblolly pine.
] { I
Newark ! ! |
[ R et 1w |Slight |Moderate]Slight Severe Pin oakem~ermee~eme—— 99 |Eastern cottonwood,
| ! | Eastern cottonwood~~| 94 | sweetgum,
! | | Northern red oak----} &5 | loblolly pine,
| | | Yellow-poplarememess 95 | red maple,
| i ! SweetguUl~mmmmmmm 38 American sycamore,
| i ! eastern white pine,
| | H | ! yellow~poplar,
! ! ! | ! !

See footnotes at end of table.
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY-~-Continued

SOIL° SURVEY

Hana P {2l I —

Soil name and Ordi- | Equip~ |Seedling! Plant | i 4
map symbol nation{Erosion { ment |mortal- |competi-! Important trees |site | Trees to plant
symbol}hazard | limita-} ity ! tion | }index}
} tion |} - ! ! H
} ] | i ! }
Nicholson: ] | | | | i |
NCA, NCBewmewew-e=} 20 |Slight [Slight [Slight |ModeratelNorthern red oak--~--} 80 }Black walnut,
i i | | ! i | ! vellow-poplar,
| | | | ! | | { eastern white pine,
| } ! | | i | ! shortleaf pine,
| | | i { { | | white ash.
i ! ! | i i i i
Nolin: i | | i | | o
NO=mmen- ~eveeeee==! 1o {Slight |Slight |Slight |Severe |Sweetgum~~~=== ~ewe==} 92 |Sweetgum,
i | i i ! {Yellow-poplar-~---~~| 107 } yellow-poplar,
i ] | | | i i eastern white pine,
{ i | { { | | eastern cottonwood,
i i i | | | | | white ash,
| i | { | H I | cherrybark oak.
Nolin variant: | ] I | . |
NVesmeeenencanaeea| 20 |Slight |Slight |{Slight {Moderate|Yellow-poplar-~----~} 94 |Yellow-poplar,
} Northern red oak----} 80 | shortleaf pine,
[ eastern cottonwood,
E American sycamore,
]
Otwell: |
OtA, OtBemececesnaa 30 Slight Slight Slight Slight White Oake~ecsccmena 72 |Eastern white pine,
yellow-poplar,
white ash.,
Pembroke:
PmB, PMCenecccenaaa 1o Slight Slight |[Slight |Severe Northern red oake-=- 95 }Yellow-poplar,
i Yellow=-poplaree—mece~ g5 black walnut,
Virginia pinee--e--<| 85 | white ash,
Shortleaf pine-meea- 85 eastern white pine,
shortleaf pine,
! loblolly pine.
]
Ramsey:
1RaE: i
Ramsey parte----- 4d Slight |[Moderate|Severe |Slight |Black 0aKe=~eecemaan 71 |Shortleaf pine,
Yellow-poplar--e~ee- 91 eastern white pine,
! loblolly pine,
Steinsburg parte- 3r Slight Moderate{Severe Slight Virginia pine---ecce- 70 {Eastern white pine,
Virginia pine,
Allegheny part--- ar Moderate|Moderate{Slight Moderate|Northern red ocakee=- 80 {Eastern white pine,
Yellow-poplare~~<---{ 90 yellow=poplar,
Virginia pineeeewc-e- 75 black walnut.
Eastern white pine-- 90
Shortleaf pin€eecece~- 75
Riney:
RbC 20 Slight Slight Slight Moderate|Northern red ocak~~-- 80 |Yellow~-poplar,
Yellow=-poplare~ecea~- 90 shortleaf pine,
Shortleaf pine------|{ 80 | loblolly pine,
black walnut,
eastern white pine,
RbD, RbE~ecreccec=a 2r Slight Moderate|Slight ModeratelNorthern red oak~-e~ 80 |Yellow-poplar,
Yellow=-poplar~eemee= 90 shortleaf pine,
Shortleaf pine-~~=--|{ 80 | loblolly pine,
black walnut,
eastern white pine,
g e 30 Slight Slight Slight Slight Northern red oake=~~ 70 iShortleaf pine,
: Virginia pine~==w-e=}| 70 | loblolly pine,
Shortleaf pin@-eceece- 70 Virginia pine.
Robertsville: 1
Rd 1w Slight Severe |Severe Severe Pin O8Keeesccomcaca. 89 |Sweetgum,
| Yellow=poplaree~me~s| 100 loblolly pine,
| Sweetgule~meemaecmaaa 93 American sycamore,
i ! { Northern red oak~---} 86 '
]

See footnotes at end of table,
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Management concerns . Potential productivity |
Soil name and Ordi- | Equip- }Seedling| Plant }
map symbol nation|Erosion | ment mortal- |competi- Important trees iSite Trees to plant
symboljhazard | limita-| ity | tion lindex
| _tion |} i H I i
i i i { ] ]
Rock outcrop: | | {
TRoE: i i |
Rock outcrop i ! }
part. i | ] i
Corydon parteeee- 3d Moderate|Severe |Moderate|Slight Northern red oak---~{ 65~ [Eastern white pine,
White cake~memacanee 65~ Virginia pine,
Yellow=poplareeme~= -~} 80~ yellow-poplar,
Sadler: H
SdA, SdB, SdCe~=w- 30 |Slight Slight Slight Slight Northern red oake-~- 70 {Eastern white pine,
Yellow-poplarese~ece- 90 shortleaf pine,
Virginia pine~=wec-= 70 yellow-poplar,
Virginia pine,
Sensabaugh: |
Sgecncrecnncnana ~—— 20 Slight Slight Slight Severe Yellow~poplare--<--=} 100 {Yellow-poplar,
White Oakewe~ec~-~ ~-=} 80 black walnut,
Shortleaf pine-~ee~e 80 | loblolly pine.
Virginia pine~s~~-==} 75 |}
Sonora: |
SnB, SnC, SnC3e=~w- 20 Slight Slight Slight Moderate{Northern red oake--~- 70 }Yellow-poplar,
Yellow~poplareesecee~a 90 | shortleaf pine,
Shortleaf pinee~ee~e 70 | loblolly pine.
Vertrees: !
L O e 20 Slight Slight Slight Moderate]Yellow=-poplar-e—e--= 90 }{Yellow-poplar,
White OaKewemccenaes 80 | black walnut,
Chinkapin oOake=eeme= 80 | white ash,
Black Oake~mmececem~= 80 | virginia pine,
Northern red oakee~- 80 5 northern red oak.
t
VrD, VrEeecmececcaaea 2¢ Moderate|}Severe Slight Moderate;Yellow-poplar-~eeee- 90 }Yellow-poplar,
| | White OAKe~<ceemene- | 80 | black walnut,
1 | | Chinkapin ocakee=~- -~ 80 | white ash,
! | | Black OaKe~~occacnes 80 | Virginia pine,
Northern red ocake-=- 80 i northern red oak.,
|
LA R e 3¢ Moderate|Moderate|Moderate|Slight White oake=~=e=eeeee={ 70 }Virginia pine,
Black Oakee~emenece~ ! 70 | shortleaf pine,
{ H ! black locust,
Waynesboro: i | 1
WbCarmmemmmaa ————— 20 Slight Slight Slight Moderate{Yellow-poplareeecaec-- ! 90 {Yellow-poplar,
|White o0ake~we~<eeees] 75 | black walnut,
Loblolly pine—eeeem- 80 loblolly pine,
Shortleaf pine-~~~e-~ 70 Virginia pine,
Virginia pineemeeee- 75 shortleaf pine,
WbD, WbEmewcecawaeaa er Slight Moderate|Slight Moderate|Yellow=-poplare~e~e~e 90 |Yellow-poplar,
White ocakemeecmeceaa 75 black walnut,
Loblolly pine-eeeae= 80 loblolly pine,
Shortleaf pinesacweea 70 Virginia pine,
Virginia ping¢eeeceac-- 75 shortleaf pine.
WeClemmmmm - 3c Slight Slight Moderate|Slight Virginia pine-e~we=- 75 jVirginia pine,
Shortleaf pinee~mee- 65 shortleaf pine,
loblolly pine,
WeD3emcnccnnnncan- 3¢ {Slight Moderate{Moderate|{Slight |{Virginia pine~eecee-- | 75 |virginia pine,
} |Shortleaf pine~~<~~~} 65 | shortleaf pine,
| | loblolly pine,
Wellston: | }
W1lB, W1C, W1lC3~-==a 20 Slight Slight Slight Moderate{Northern red oak-~~~| 71 |Eastern white pine,
Yellow-poplar---~---~}{ 90 | black walnut,
! { vellow-poplar,
| | shortleaf pine,
! § i white ash,
1 i

1This mapping unit is made up of two or more dominant kinds of soil, See description
for the composition and behavior characteristics of the mapping unit,

of the mapping unit
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TABLE 8.--BUILDING SITE DEVELOPMENT

{Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions
of “slight," "moderate,"” and "severe." Absence of an entry indicates that the soil was not rated]

Dwellings ! Dwellings | Small i
Soil name and Shallow without ! with } commercial | Local roads
map symbol excavations basements basements buildings and streets
Allegheny:
1al1D:
Allegheny parte---}Severe: Severe: Severe: Severe: Severe:
slope, slope, slope, slope. slope,
Lenberg parte-----|Severe: Severe: Severe: Severe: Severe:
slope. slope, slope. slope, slope.
Caneyville part---}Severe: Severe: Severe: }|Severe: Severe:
slope, slope. slope, | slope. slope.
depth to rock. depth to rock. i
Ashton: :
As - Severe: Severe: Severe: Severe: Severe:
floods. floods, floods, floods, floods,
Caneyville:
1cap:
Caneyville part-~-|{Severe: Moderate: Severe: Severe: Moderate:
depth to rock, low strength, depth to rock, slope. low strength,
slope, slope.
Rock outcrop part.
1CnE:
Caneyville part---}Severe: Severe: Severe: Severe: Severe:
slope, slope. slope, slope. slope.
depth to rock. depth to rock.
Rock outcrop part.
3
]
Crider:
CrBemecrcecnccnnsces|{Slighteecececcaenaa|Moderate: Moderate: Moderate: Moderate:
low strength, shrink-swell. low strength, low strength,
crC Moderate: Moderate: Moderate: Severe: Moderate:
slope. low strength, shrink-swell, slope. low strength,
E slope, slope. slope.

CrDermmmeceean~waas|Severe: Severe: Severe: Severe: Severe:

{ slope. slope. slope, slope, slope.
Cumberland:

CsC, CtC3ewenecae--{Moderate: Moderate: Moderate: Severe: Moderate:
too clayey, slope, slope, slope. low strength,
slope, low strength. shrink-swell., slope.

CsD, CtD3=m=~=~ee==]|Severe: Severe: Severe: Severe: Severe:
slope. slope, slope, slope. slope.

Dunning:

Dn ——— Severe: Severe: Severe: Severe: Severe:
floods, floods, floods, floods, floods,
wetness, wetness, wetness, wetness, wetness.,

Elk:

E1B Severe: Severe: Severe Severe: Severe:
floods. floods, floods, floods, floods,

ElC+=ereccnccwenenenjSevere: Severe: Severe: Severe: Severe:
floods. floods, floods, slope, floods,

floods,
| i

See footnotes at end of table.
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GNBeewcccccnncnnaaa

]
{Moderate:
wetness,

Moderate:
wetness,

Severe:
wetness,

Moderate:
slope,
wetness,

Moderate:
low strength.

. Dwellings bwellings . Small
Soil name and Shallow without with | commercial Local roads
map symbol excavations basements basements buildings and streets
Fredonia:
trdc: i
Fredonia parte-----}{Severe: Moderate: Severe: Severe: Moderate:
depth to rock, low strength, depth to rock. slope. low strength,
slope, slope,
depth to rock.
t
1
Kock outcrop part. i
t
l
Frondorf:
1Frc:
Frondorf parteeeae- Moderate: Moderate: Moderate: Severe: Moderate:
slope, slope, slope, slope. slope,
depth to rock. depth to rock. depth to rock,
low strength,
Lenberg parte-----{Moderate: Moderate: Moderate: Severe: Moderate:
slope, slope, slope, slope. slope,
too clayey, shrink-swell, depth to rock, | low strength,
depth to rock. low strength, shrink-swell, i depth to rock.
|
1FrD: '
Frondorf part-----|Severe: Severe: Severe: |Severe: Severe:
slope, slope. slope., ! slope. slope,
1
]
Lenberg partee----|Severe: Severe: |Severe: |Severe: Severe:
slope. slope, i slope., ! slope. slope,
i
Garmon: } |
GmE+~s-cemanacenaaa|{Severe: Severe: Severe: |Severe: Severe:
{ slope, slope, slope, | slope. slope.
f depth to rock. depth to rock. |
!
L]
Gatton: | }
|
1
]
1
]
t
]

Gullied land:
Gu.

Hagerstown:

HNBecrccecccnnacaa -

HACe e crcccccccece =

HiD=w e cmmcn e ccemn

Huntington:
Humem—- ———————————

Lawrence:

LCrccnrccccnrccnnana

Lenberg:
TLfE:
Lenberg parteeeee-

Frondorf part-----

See footnotes at

Moderate:
depth to rock,
too clayey,

Moderate:
slope,
depth to rock,
too clayey.

Severe:
slope.

Severe:
floods,

Severe:
floods,
wetness,

Severe:
slope.

Severe:
slope,

end of table,

Moderate:
low strength,

Moderate:
slope,
low strength,

Severe:
slope,

Severe:
floods,

Severe:
floods,
wetness,

Severe:
slope,

Severe:
slope.

Moderate:
depth to rock,
low strength.

Moderate:
slope,
depth to rock,
low strength,

Severe:
slope.

Severe:
floods,

Severe:
floods,
wetness.

Severe:
slope,

Severe:
slope,

Moderate:
slope,
low strength.

Severe:
slope,

Severe:
slope.

Severe:
floods.

Severe:
floods,
wetness.,

Severe:
slope,

Severe:
slope,

Moderate:
low strength,

Moderate:
low strength,
slope.

Severe:
slope,

Severe:
floods,

Severe:
floods,

Severe:
slope.

Severe:
slope,
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SOIL SURVEY

TABLE 8,--BUILDING SITE DEVELOPMENT--Continued

} Dwellings vaellings Small
Soil name and Shallow without with commercial Local roads
map symbol excavations basements basements buildings and streets
Lindside:

Ln - Severe: Severe: Severe: iSevere: Severe:

floods., floods, floods, floods, floods,.
wetness,
Markland:

MdC3~esemneecennen=|Severe: Severe: Severe: Severe: Severe:
too clayey, shrink-swell, shrink-swell, shrink~-swell, shrink-swell,
floods, floods. floods., slope, low strength,

floods. floods,
McGary:

MPemcecercnenanaa=a|Severe: Severe: Severe: Severe: Severe:
floods, floods, floods, floods, floods,
wetness, shrink-swell, wetness, shrink-swell. shrink-swell,
too clayey. shrink-swell, low strength.

Melvin:

Mv ——— -iSevere: Severe: Severe: Severe: Severe:
floods, floods, floods, floods, floods,
wetness, wetness, wetness, wetness, wetness,

Newark:

Nbeeewwememeeneeeaa|Severe: Severe: Severe: Severe: Severe:
floods, floods. floods, floods, floods,
wetness, wetness,

Nicholson:

NCAmemomemeneeee=am| MOderate: Moderate: Severe: Moderate: Moderate:
wetness. wetness, wetness., wetness, low strength,

NCBesewcwcneceamawa=|Moderate: Moderate: Seﬁere: Moderate: Moderate:
wetness, wetness, wetness, slope, low strength,

wetness.
Nolin:

NOmwmenmnesssenene=|SEVEre: Severe: Severe: Severe: Severe:

floods. floods, floods, floods. floods,
Nolin variant:

NVessomccsnnmemameaiSevere: Severe: Severe: Severe: Severe:

floods, floods. floods, floods,. floods,
Otwell:

OtA, OtBeseeese==ee|Severe: ySevere: Severe: Severe: Severe:

floods, floods. floods, floods, floods.,
Pembroke:

PmMBecewas -{Slighte-eee- eem-=={Moderate: Moderate: Moderate: Moderate:

’ low strength, low strength, slope, low strength,

low strength.

PnCeeeres-veceseaaaa|Moderate: Moderate: Moderate: Severe: Moderate:
slope., slope, slope, slope. slope,

low strength. low strength, low strength.
Ramsey:
TRaE: : o
Ramsey part-------{Severe: Severe: Severe: Severe: Severe:
slope, slope, slope, slope, slope,
depth to rock, depth to rock. depth to rock. depth to rock, depth to rock.
Steinsburg part---iSevere: Severe: Severe: Severe: Severe:
slope, slope, slope. slope. slope.
depth to rock.

See footnotes at

end of table,
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Dwellings Dwellings t Small
Soil name and Shallow without with | } commercial Local roads
map symbol excavations basements basements | buildings and streets
1
1
Ramsey: H
Allegheny parte---}Severe: Severe: Severe: |Severe: Severe:
slope. slope. slope. i slope, slope,
Riney: !
RbC, ReD3-ewve~we==|Moderate: Moderate: Moderate: |Severe: Moderate:
slope., slope, slope., | slope. slope,
| low strength,
|-
RbD, RbEe-meme-e-=a{Severe: Severe: Severe: |Severe: Severe:
slope. slope. slope, i slope. slope.
]
Robertsville:

-—— Severe: Severe: Severe: Severe: Severe:
floods, floods, floods, floods, floods,
wetness, wetness, wetness, wetness, wetness.

Rock outcrop:
RoOE:
Rock outecrop part.
Corydon parte-----|Severe: Severe: Severe: Severe: |Severe:
depth to rock, depth to rock, depth to rock, | depth to rock, depth to rock,
slope. slope., slope, slope. slope.
Sadler:

SdA, SdBewe=ecee~wee.-|Moderate: Moderate: Severe: Moderate: Moderate:
wetness, wetness, wetness, wetness., low strength,
SdC+mramencnecneaaa|Moderate: |Moderate: Severe: Severe: {Moderate:
wetness, wetness, wetness, | slope. slope,
slope, slope. | low strength,
!
]
Sensabaugh: H
Sgemmmereceneee-a=s|Severe: Severe: Severe: Severe: Severe:
floods. floods, floods, floods. floods,
Sonora:
SABeescccccccnccca={Slight-eeeweaeeaa|Moderate: Moderate: Moderate: Moderate:
low strength, low strength, slope, low strength.
: § low strength,
I
i -~
SnC, SnC3«=e<e«ew-~{Moderate: Moderate: |Moderate: Severe: Moderate:
slope, slope, . slope, slope. | slope,
low strength, low strength, | low strength.
Vertrees:
VrC, VtD3mmmemanana Severe: Moderate: Moderate: Severe: Moderate:
too clayey. low strength, shrink-swell. sloge. low strength,
slope, slope.
VrD, VrEewecew~~-e-|{Severe: Severe: Severe: Severe: Severe:
slope, slope, slope, slope, slope,
too clayey.
Waynesboro:
WbC, WeC3~wmmme~wawa|Moderate: Moderate: Moderate: Severe: Moderate:
slope, slope, slope, slope, " slope,
too clayey. low strength. shrink-swell,: low strength,
WbD, WDE, WcD3~ew-~|Severe: Severe: Severe: Severe: Severe:
slope, slope, slope. slope, i slope,
|
Wellston: I
WlBesesenemnme~eaaeiModerate: Slightemeeeee~ea-{Moderate: Moderate: Slight.
depth to rock, depth to rock, slope.
W1C, WiC3~~~wew~ee-|{Moderate: Moderate: Moderate: Severe: Moderate:
depth to rock, slope. depth to rock, slope., slope.
slope, slope,

1This mapping unit is made up of two or more dominant kinds of
for the composition and behavior characteristics

soil, See description of the mapping
of the mapping unit,

unit
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[Some terms that describe restrictive soill features are defined in the Glossary.
of "slight," "moderate," "good," and "fair,"

SOIL SURVEY

TABLE 9.--SANITARY FACILITIES

See text for definitions
Absence of an entry indicates that the soil was not

rated]
Septic tank Trench Area
Soil name and absorption Sewage lagoon sanitary sanitary Daily cover
map symbol fields areas landfill landfill for landfill
Allegheny:
Talp:

Allegheny part----|Severe: Severe: Moderate: Severe: Poor:
slope, slope. slope, slope. slope.

Lenberg part------|Severe: Severe: Severe: Severe: Poor:
slope, slope, depth to rock. slope. slope,
percs slowly, depth to rock,
depth to rock,

Caneyville part---|Severe: Severe: Severe: Severe: Poor:
slope, slope, depth to rock. slope. slope,
depth to rock, depth to rock. ’
percs slowly,

Ashton:

ASememccccnneeanea=}Severe: Severe: Severe: Severe: Good,

floods, floods., floods, floods,
?aneyville:

CnD:

Caneyville part---}Severe: Severe: Severe: Severe: Poor:
depth to rock, slope, depth to rock. slope. thin layer,
percs slowly. depth to rock.

Rock outcrop part.

1cnE:

.Caneyville part---|Severe: Severe: Severe: Severe: Poor:
slope, slope, .slope, 4 slope, slope,
depth to rock, depth to rock. depth to rock. thin layer.
percs slowly.

Rock ¢utecrop part.

Crider:

CrBecccrcccmnecccs=|{Slightereceneneaa{Moderate: Slighteeeeee- m~ee=iSlighteccccncnnea Good.

seepage.

CPCenocmcecmemmeee~aa | Moderate: Severe: Slighteeeccecaea ~-|Moderate: Fair:
slope, slope. slope. slope.

CrDeescencecaneeaese} Severe: Severe: Moderate: Severe: Poor:
slope. slope. slope. slope, slope.

Cumberland:

CsC, CtC3=mmeme~e=s-{Moderate: Severe: Moderate: Moderate: Fair:
slope. slope. too clayey. slope. too clayey,

slope.,

CsD, CtD3~emae=we==afSevere: Severe: Moderate: Severe: Poor:
slope. slope. ~ too clayey, slope. slope.,

slope.
Dunning:

0] PR —p——— Y .12 - T- Severe: Severe: Severe: Poor:
floods, floods, floods, floods, wetness,
wetness. wetness. wetness, wetness,

Elk:

ElB Severe: Severe: Severe: Severe: Good,
floods. floods, floods, floods,

ElCecnemcncccaneeaea!Severe: Severe: Severe: Severe: Fair:
floods, slope, floods. floods., slope.

floods,

See footnotes at

end of table.




HARDIN AND LARUE COUNTIES, KENTUCKY

TABLE 9,--SANITARY FACILITIES--Continued

123

Septic tank Trench i Area
Soil name and absorption Sewage lagoon sanitary i sanitary Daily cover
map symbol fields areas landfill landfill for landfill
Fredonia:
Trdc: | ‘
Fredonia parte-~---|Severe: Severe: Severe: Moderate: Poor:
depth to rock, slope, depth to rock. slope. { thin layer,
percs slowly. depth to rock. | i
]
1
Rock outcrop part. i
3 ]
] ]
Frondorf: H !
TFre: i i i
Frondorf parte~--- iSevere: {Severe: {Severe: {Moderate: Fair:
| depth to rock. | slope, { depth to rock. | slope. slope,
i i depth to rock. | i thin layer.
t t t ]
] ' t ]
Lenberg parteeeee- iSevere: Severe: Severe: |Moderate: Fair:
| percs slowly, slope, depth to rock., | slope, slope,
| depth to rock. depth to rock. | { thin layer,
| i : ! too clayey.
]
i
TFrD: !
Frondorf part~----jSevere: Severe: Severe: Severe: Poor:
slope, slope, depth to rock. slope. slope.
depth to rock, depth to rock.
Lenberg part------jSevere: Severe: Severe: Severe: Poor:
slope, slope, depth to rock. slope., slope,
percs slowly, depth to rock,
depth to rock.
] 1]
Hl El
Garmon: i : H
ClE~mmm e —————— | Severe: |Severe: Severe: iSevere: Poor:
slope, | slope, slope, | slope, slope,
depth to rock. | depth to rock. depth to rock, seepage., area reclaim,
seepage.
Gatton:
GNBe~eccceex ~eeee=e)Severe: Moderate: Moderate: Slighteeeecccnaes- Good.
percs slowly., slope. wetness,
Gullied land: |
Gu. i
Hagerstown:
HNBes=cesnncccnaas -~{Moderate: Moderate: Severe: Slighteceeas ~~e~={Fair:
depth to rock. slope, depth to rock. too clayey.
seepage. .
HnCewsevacaeceweana|Moderate: Severe: Severe: Moderate: Fair:
slope, slope. depth to rock. slope, too clayey,
depth to rock. slope.
HnD=ewesnsmcacwanwaiSevere: Severe: Severe: Severe: Poor:
slope. slope. depth to rock. slope. slope,
§
Huntington:
HUuseeccnnnanna ~===-=jSevere: Severe: Severe: Severe: Good.,
floods, floods, floods., floods,
Lawrence:
LCemencnnmecnenenean; Severe: |Severe: Severe: Severe: Good.
{ floods, floods, floods, floods,
| percs slowly, wetness, wetness, wetness,
i i
Lenberg: H
TLPE: [
Lenberg parte~----|{Severe: iSevere: Severe: Severe: Poor:
| slope, slope, slope, slope. slope,
| percs slowly, depth to rock. depth to rock., area reclaim,
| depth to rock,
i

See footnotes at

end of table,
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TABLE 9.~-~-SANITARY FACILITIES-~Continued

SOIL SURVEY

| Septic tank | Trench Area
Soil name and i absorption Sewage lagoon sanitary sanitary baily cover
map symbol } fields areas landfill landfill for landfill
Lenberg:
Frondorf parte-e-- Severe: Severe: Severe: Severe: Poor:
slope, slope, slope, slope, slope,
depth to rock, depth to rock. depth to rock. area reclaim,
Lindside:

Limaccremeannae= ~=~|Severe: Severe: Severe: Severe: Good,
floods, floods, floods, floods.
wetness, wetness, wetness,

Markland:

MdC3emvecncncnnaeaaa|Severe: Severe: Severe: Moderate: Poor:

percs slowly, slope. too clayey. slope. too clayey.
McGary:

| L7 T p—— ceesmamee~|Severe: Severe: Severe: Severe: Poor:
floods, floods. floods, floods, too clayey.
wetness, too clayey,
percs slowly. wetness.

Melvin:

Mv ——— Severe: Severe: Severe: Severe: Poor:
floods, floods, floods, floods, wetness.
wetness, wetness, wetness, wetness,

} |
Newark: t i |

NDeenmoncmnecnmn~e== | Severe: {Severe: Severe: Severe: Good.,
floods, floods, floods, floods,
wetness. wetness, wetness, wetness,

Nicholson:

NCAmmmcemmmeeeeme===] Severe: Slighteeeeee- --~=|{Moderate: Slighteecececeeaeaa}Good.
peres slowly, wetness,
wetness,

NCBeescanmemnanem==|Severe: Moderate: Moderate: Slighteeeeceecee~=={Good,
percs slowly, slope. wetness,
wetness.

Nolin:

NOwmemmrnmemamemea=|SEVEre: Severe: Severe: Severe: Good.

floods, floods, floods., floods,
Nolin variant:

[V R —— ~eee=e=|Severe: Severe: Severe: Severe: Good,

floods. floods. floods, floods.
Otwell:

OtA, OtBeeew~~<sa~.-|{Severe: Severe: Severe: Severe: Good.,
percs slowly, floods. floods, floods.
floods,

Pembroke:

PmB=~ Slighteeseeeweea-{Moderate: Moderate: Slighteeeeecearea=|{Fair:
slope, too clayey. too clayey.
seepage.

PMCemnemmm——— ~e===={Moderate: Severe: Moderate: Moderate: Fair:
slope. slope. too clayey. slope. slope,

too clayey.
Ramsey:
1RaE: .
Ramsey part-~~----~jSevere: Severe: Severe: Severe: Poor:
slope, slope, slope, slope, slope,
depth to rock. depth to rock, depth to rock, seepage. thin layer,
seepage. seepage. area reclaim,

See footnotes at

end of table,




HARDIN AND LARUE COUNTIES, KENTUCKY

TABLE 9.--SANITARY FACILITIES-~Continued

125

Septic tank i Trench | Area i
Soil name and absorption Sewage lagoon | sanitary H sanitary | Daily cover
map symbol fields areas landfill landfill { for landfill
Ramsey:
Steinsburg part---|Severe: Severe: Severe: 13evere: { Poor.:
slope, slope, slope, slope, slope,
depth to rock, depth to rock. depth to rock, seepage. area reclaim,
seepage.,
Allegheny part----|Severe: Severe: Moderate: Severe: Poor:
slope. slope. slope, slope. { slope,
seepage. | area reclaim.
t
]
Riney:
RbC, ReD3~mmme~-e~-|Moderate: Severe: Severe: Severe: Fair:
slope. slope, seepage., seepage. slope.
seepage. !
I3
] i

RbDeswcnana ~+======|Severe: |Severe: Severe: Severe: {Poor:

i slope. | slope, seepage, slope, slope,
seepage. seepage.

RDEeccsaceccnnnanaa|Severe: Severe: Severe: Severe: Poor:
slope. slope, slope, slope, slope,

seepage. seepage. seepage,
Robertsville:

Rde=mecccaccncaneca-|Severe: Severe: |Severe: Severe: Poor:
floods, i floods, { floods, floods, wetness,
wetness, wetness, wetness, wetness,
percs slowly.

!
]
Rock outcrop: H
1RoE: ]
Rock outerop part, | |

1

]

Corydon parte~-~--{Severe: Severe: Severe: Severe: Poor:
depth to rock, depth to rock, depth to rock, slope. thin layer,
slope, slope, slope,

Sadler:

SdA~eenccccnna ~eem=aiSevere: {Moderate: Severe: Slighteecccccecnax Good.
{ percs slowly, | depth to rock. depth to rock.
| wetness. H |
| H i

SdBe~eracmcm e {Severe: {Moderate: |Severe: |Slighteececmaen-s ~-=-{Good.,
percs slowly, slope, | depth to rock. |
wetness, |

. |

SdCeemacmesccnmenaa|Severe: Severe: Severe: Moderate: Fair:
percs slowly, slope. depth to rock. slope. slope.,
wetness,

Sensabaugh:

Sgememmmcmcnaceannaa]Severe: Severe: Severe: Severe Fair:

floods, floods, floods, floods, small stones.
seepage., seepage. seepage.
Sonora:

ShBrecrmm e m e c e Slightee~~a ~=s==~{Moderate: Moderate: Slightecececaaa -~ Good,

slope, too clayey.
seepage’,

SnC, SnC3ememeccneas Moderate: Severe:: Moderate: Moderate: Fair:

slope. slope, too clayey. slope, slope,
Vertrees:

VrC, VtD3-~=ee-ew-=|Severe: Severe: Moderate: Moderate: Fair:
percs slowly. slope. too clayey. slope. too clayey.

VrDeeecercccncaan—-a{Severe: Severe: {Moderate: Severe: Poor:
slope, slope, { too clayey, slope., slope.
percs slowly. i slope.

t
1)

See footnotes at

end of table,
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TABLE 9.-~SANITARY FACILITIES~--Continued

SOIL SURVEY

Septic tank | Trench ' Area
-Soil name and absorption Sewage lagoon | sanitary i sanitary Daily cover
map symbol fields areas landfill landfill for landfill
Vertrees:
Vre - Severe: Severe: Severe: Severe: Poor:
slope, slope, slope. slope, slope,
percs slowly.
Waynesboro:
WbC, WeC3==~emeee-={Moderate: Severe: Moderate:. Moderate: Fair:
' slope, slope, too clayey. slope. too clayey,
! slope.
1
t
WbD, WeD3~=~mew~e~~~jSevere: Severe: Moderate: Severe: Poor:
slope, slope, too clayey, slope. slope.
slope.
WbEmwrncmcemere=eaa}Severe: Severe: Severe: Severe: Poor:
slope, slope. slope. slope. slope.
Wellston:
WlBeersmanaceeeeae=|Moderate: Moderate: Severe: Slighteeceaecenecena={Good,
depth to rock. seepage, depth to rock,
depth to rock,
|
WiC, WlC3=wwewe=~a-~|Moderate: Severe: Severe: Moderate: Fair:
depth to rock, slope, depth to rock. slope, slope.
slope., :

1This mapping unit is made up of two or more
for the composition and behavior characteristics

dominant kinds of soil, See description of the mapping
of the mapping unit.

unit
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TABLE 10.=-~CONSTRUCTION MATERIALS

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions
of "good," "fair," and "poor." Absence of an entry indicates that the soill was not rated]

Soil name and Roadfill Sand Gravel Topsoil
map symbol
Allegheny:
Ya1D:

Allegheny part=—see=-}Fair: Unsulted: Unsuited: Poor:
slope, excess fines. excess fines. slope.
low strength.

Lenberg parteweseee-={Poor: Unsuited: Unsuited: Poor:
low strength. excess fines, excess fines. slope.

Caneyville parte~~~-{Poor: Unsuited: Unsuited: Poor:
low strength. excess fines. excess fines. slope,

too clayey.

Ashton:
ASem- Fair: Unsuited: Unsulted: Good.
low strength. excess fines. excess fines.
Caneyville:
tenD:
Caneyville parte=---{Poor: Unsuited: Unsulted: Poor:
low strength. excess fines. excess fines. too clayey,
slope.
Rock outcrop part.
tcnE:
Caneyville partewe—-iPoor: Unsuited: Unsuited: Poor:
slope, excess fines. excess fines. slope,
low strength, too clayey,

Rock outcrop part.

area reclaim.

area reclaim.

Crider:
CrB Failr: Unsuited: Unsuited: Good.
low strength. excess fines. excess fines.
CrC Fair: Unsuited: Unsulted: Fair:
low strength. excess fines. excess fines. slope.
CrD Fair: Unsuited: Unsulted: Poor:
low strength, excess fines. excess fines. slope.
slope.
Cumberland: |
C3C, CiC3mmmwmmmmnnan={Poor: Unsuited: Unsulted: Falr:

low strength.

excess fines.

excess fines.

thin layer,
too clayey,
slope.

C8D, CtD3mwmmmmecmnumnma|Poor: Unsuited: Unsulted: Poor:

low strength. excess fines. excess fines. slope.
Dunning:

Dn Poor: Unsuited: Unsuited: Poor:
wetness, excess fines. excess fines. wetness,
low strength. too clayey.

Elk: )

E1B Fair: Unsulted: Unsulted: Fair:
low strength. excess fines. excess fines. too clayey.

ElC Fair: Unsuited: Unsuited: Fair:
low strength. excess fines. excess fines. slope,

too clayey.

See footnotes at end of table.
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SOIL SURVEY

TABLE 10.-«~CONSTRUCTION MATERIALS~~Continued
Soil name and Roadfill Sand Gravel Topsoil
map symbol
Fredonia:
trdc:
Fredonia part--=—=e=-|Poor: Unsuited: Unsuited: Poor:

Rock outerop part.

Frondorf:
trre:
Frondorf parte—eeses-w-

Lenberg partewweeaws

tFrD:
Frondorf part-wesem--

Lenberg partesc—e—w-

Garmon:
GmE

Gatton:
GnB

Gullied land:
Gu.

Hagerstown:
HnB

* HnC

HnD

Huntington:
Hu

Lawrence:
Le

Lenberg:
TLFE:
Lenberg part~w—ewee-

Frondorf partemeecae

low strength.

Fair:
thin layer,
low strength.

Poor:
low strength.

Fair:

slope,

thin layer,
low strength.

Poor:
low strength.

Poor:
slope,
area reclaim.

Fair:
low strength.

Poor:
low strength.

Poor:
low strength.

Poor:
slope,
low strength.

Fair:
low strength.

Fair:
wetness,
low strength.

Poor:

slope,

low strength,
area reclaim.

Poor:
slope,
area reclaim.

See footnotes at end of table.

excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines,

Unsuited:
excess fines.

Unsuited:
excess fines.

excess filnes.

Unsuited:
excess fines.

Unsulted:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

too clayey.

Fair:
slope.

Poor:
too clayey.

Poor:
slope.

Poor:
slope,
too clayey.

Poor:

slope,

small stones,
area reclaim.

Good.

Fair:
thin layer.

Fair:
slope,
thin layer.

Poor:
slope.

Good.

Fair:
too clayey.

Poor:

slope,

area reclaim,
too clayey.

Poor:
slope,
area reclaim.
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TABLE 10.-~CONSTRUCTION MATERIALS~~Continued

Soil name and Roadfill Sand Gravel Topsoil
map symbol
Lindside:

Ln Fair: Unsuited: Unsuited: Good.

low strength. excess fines. excess fines.
Markland:

MdC3 Poor: Unsuited: Unsuited: Poor:
shrink-swell, excess fines, excess fines. too clayey.
low strength.

McGary:

Mr Poor: Unsuited: Unsuited: Fair:
shrink-swell, excess fines. excess fines. too clayey.
low strength.

Melvin:

Mv Poor: Unsuited: Unsuited: Poor:

wetness. excess fines. excess fines. wetness.
Newark:

Nb Fair: Unsulted: Unsuited: Good.
low strength, excess fines. excess fines.
wetness.

Nicholson:

NecA, NeBwmmmewwmwnwwaw{Fairs Unsuited: Unsuited: Good.

low strength. excess fines. excess fines.
Nolin:

No Fair: Unsuited: Unsuited: Good.

low strength. excess fines. excess fines.
Nolin variant:

Nv Good Poor: Unsuited: Fair:

excess fines. excess fines. too sandy.
Otwell:

OtA, OtBemwmewcwme~—a|Fair: Unsuited: Unsuited: Good.

low strength. excess fines. excess fines.
Pembroke:

PmB Poor: Unsuited: Unsuited: Fair:
low strength. excess filnes. excess fines. thin layer.

PmC Poor: Unsuited: Unsuited: Fair:
low strength. excess fines. excess fines. slope,

thin layer.
Ramsey:
1RaE:

Ramsey partemmeemecam-.

Steinsburg partee—e-

Allegheny partemecese-

Riney:
RbC, ReD3wmmmmmmmmeme

RbD

Poor:

slope,

thin layer,
area reclaim.

Poor:
slope,
area reclaim.

Poor:
slope,
area reclaim.

Fair:
low strength.

Fair:
slope,
low strength.

See footnotes at end of table.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines,

Unsuited:
excess fines.

Unsulted:
excess fines,

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Poor:

slope,

depth to rock,
area reclaim.

Poor:

slope,

small stones,
area reclaim.

Poor:
slope,
area reclaim.,

Fair:
slope,
too clayey.

Poor:
slope.
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TABLE 10.-~CONSTRUCTION MATERIALS-~Continued

Soil name and Roadfill Sand Gravel Topsoil
map symbol
Riney:
RbE Poor: Unsuited: Unsuited: Poor:
slope. excess fines. excess fines. slope.
Robertsville:
Rd Poor: Unsuited: Unsuited: Poor:
wetness. excess fines., excess fines. wetness.
Rock outerop:
TRoE:
Rock outcrop part.
Corydon parteseswee}Poor: Unsuited: Unsuited: Poor:
thin layer, excess fines. excess fines. slope,
slope, area reclaim,

Sadler:
SdA, SdBeemmmmmmeeenen

area reclaim.

Fair:
low strength.

SdcC Fair:
low strength.
Sensabaugh:
Sg Good
Sonora:
SnB Fair:

SnC, SNC3=mmmcemcmon=

Vertrees:
VrC, ViD3wmmemmmecaana

vrD

VrE

Waynesboro:
WhC, WeC3mmmmmmmmmc—a

WbD, WCD3emmmmmmmnrne

WbE

Wellston:
W1B

W1C, W1C3mmmmmemmmm—

low strength.

Fair:
low strength.

Poor:
low strength.

Poor:
low strength.

Poor:

slope,

low strength,
area reclaim.

Fair:
low strength,
shrink-swell.

Fair:

slope,

low strength,
shrink-swell.

Poor:
slope,
area reclaim.

Fair:
low strength.

Fair:
low strength,

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.,

Unsuited:
excess fines.

Unsulted:
excess fines.

Unsulted:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuilted:
excess fines,

Poor:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsulted:
excess fines.

Unsulted:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsulted:
excess fines,

Unsuited:
excess fines.

thin layer.

Good.

Fair:
slope.

Fair:
small stones.

Good.

Fair:
slope.

Poor:
too clayey.

Poor:
slope,
too clayey.

Poor:

slope,

area reclaim,
too clayey.

Fair:
slope,
too clayey.

Poor:
slope.

Poor:
slope,
area reclaim.

Good.

Fair:
slope.

tThis mapping unit is made up of two or

more dominant kinds of

composition and behavior characteristics of the mapping unit.

soil. See mapping unit description for

the



[Some terms that desceribe restrictive soill features are defined in the Glossary.

that the soil

HARDIN AND LARUE COUNTIES, KENTUCKY

was not evaluated]

TABLE 11.~~WATER MANAGEMENT

Absence of an entry indicates

Pond Embankments, Terraces
Soil name and reservolr dikes, and Drainage and Grassed
map symbol areas levees diversions waterways
Allegheny:
talD:
Allegheny parte-|Slope, Piping, Not needede=mwme~w!Slope, Slope.
seepage. low strength. piping.
Lenberg part Slope Low strength, Not needed=m=w====!Slope, Slope,
shrink-swell. erodes easily. erodes easily.
Caneyville part-|Depth to rock, Low strength, Not neededew=w=we-==!Depth to rock, Slope,
slope. thin layer, slope. erodes easily,
compressible. rooting depth.
Ashton:
ASmmmmmmnmmna—n— | 36€DAgE~~mmm~~mwa={Hard to pack, Not neededmmmmww~~|{Not needed=em~===w=|{Favorable.
piping,
low strength.
Caneyville:
tenp:
Caneyville part-|Depth to rock, Low strength, Not neededmmm=w—wiDepth to rock, Slope,
slope. thin layer, slope. - erodes easily,
compressible. rooting depth.
Rock outerop
part.
TcnE:
Caneyville part-{Depth to rock, Low strength, Not neededmeww===={Depth to rock, Slope,
slope. thin layer, slope. erodes easily,
compressible. rooting depth.
Rock outerop
part.
Crider:
CrB, CrC, CrD===e{Slope, Low strength, Not neededewmm=mee=|Slope, Erodes easily,
seepage. compressible, erodes easily. slope.
hard to pack.
Cumberland:
CsC, CsD, CtC3,
CtD3wmmmmmmnua—naa | Seepage, Hard t0 pacKwmww={Not needede==mw~e-|Slope, Slope,
slope. erodes easlly. erodes easily.
Dunning:
Dn WetnesSSemmmmmammes] LoWw strengthamesealWetness, Not neededewmmue==wlWetness.
floods,
poor outlets.
Elk:
ElB, ElCw=—mmwmea|SEEPageummmmn~=~w=|lOW strength, Not neededwmmmmm=e!Slope, Slope,
piping. erodes easily. erodes easily.
Fredonia:
tFdc:
Fredonia part---={Depth to rock, Low .strength, Not needed===~~~=e{Depth to rock, Slope,
seepage, thin layer, slope, erodes easily,
slope. compressible. erodes easily. rooting depth.
Rock outerop
part.
Frondorf:
FrcC:
Frondorf partew-|Slope, Thin layer, Not neededem====~=~={Depth to rock, Slope,
seepage, piping, erodes easily. erodes easily.
depth to rock. hard to pack.
Lenberg part Slope Low strength, Not neededmmmmm—==!Slope, Slope,
EpD shrink-swell. erodes easily. erodes easily.
rD:
Frondorf partew--|Slope, Thin layer, Not neededwe~~ww~={Depth to rock, Slope,
seepage, piping, erodes easlly. erodes easily.

depth to rock.

See footnotes at end of table.

hard to pack.
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TABLE 1t.--WATER MANAGEMENT-~Continued

Pond Embankments, Terraces
Soil name and reservoir dikes, and Drainage and Grassed
map symbol areas levees diversions waterways
Frondorf:
Lenberg part Slope Low strength, Not neededuwemm=w~==|Slope, Slope,
shrink-swell. erodes easily. erodes easily.
Garmon:
CMEmmmamnaneew=a=w] Slope, Thin layer, Not neededmemmmamw=alSlope, Slope.
seepage, low strength. depth to rock.
depth to rock.
Gatton:
(NBmeemecausnmnens | FAV0rableme~wweww={ Low strength, Percs slowly—e--={Erodes easily, Erodes easily,

Gullied land:
Gu.

Hagerstown:
HnB, HnC, HnDm=w=w

Huntington:
Hu

Lawrence:
Le

Lenberg:
tLfE:
Lenberg parteee=

Frondorf part-e-

Lindside:
Ln

Markland:

MAC 3w mm e nemermee

MeGary:
Mr

Melvin:
Mv

Newark:
Nb

Nicholson:
NGA, NCBwemeamam—=

Nolin:
No

Seepage,
slope.

Seepageemmmmmmnmn——-

Favorableweesamnaas

S10PEmmmm s

Slope,
seepage,
depth to rock.

SEEPARCmmmmm

Favorabléeweewanman

Favorableeumeeemam

Seepagewmmnmunmnmne

Seepagemmmmmnmnmm—

Favorablemmewamemee=

Seepagfmmmnmenmmenm=

See footnotes at end of table,

hard to pack.

Compressible,
hard to pack.

Low strength,
compressible,
piping.

Low strength,
compressible,
piping.

Low strength,
shrinke~swell.

Thin layer,
piping,
hard to pack.

Piping,
low strength,
compressible.

Low strength,
compressible,
shrink«swell.

Shrink-swell,
low strength.

Low strength,
piping. -

Low strength,
piping.

Compressible,
hard to pack,
piping.

Piping,
low strength.

Not needed

percs slowly.

Slope

Not neededuememmmmme

Peres slowly,
wetness,
floods.

Not neededmmmmmn—a

Not neededememmena

FloodSeemwamawnmaann

Not neededmmm—mmeuna

Percs slowly,

poor outlets.

Wetness,
floods,
poor outlets.

Wetness,
floods,
poor cutlets.

Percs slowlymeeees

{Not neededumucacadn

Not needed=mewesm=

Not neededemecemmm=

Slope,
erodes easily.

Depth to rock,
erodes easily.

Not neededemmmmemee

Complex slope,
erodes easily,
percs slowly.

Percs slowly,
wetness.

Not neededm—mammee

Not neededummmmmm=

Percs slowly,

erodes easily.

Not neededemmmmema

percs slowly.

Slope.

Favorable.

Perecs slowly,
wetness,
rooting depth.

Slope,
erodes easily.

Slope,
erodes easily.

Wetness.

Slope,
erodes easily,
percs slowly.

Peres slowly,
wetness.

Wetness.

Wetness.

Percs slowly,

erodes easily.

Favorable.
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TABLE 11.-=WATER MANAGEMENT--~Continued
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Pond Embankments, Terraces
Soil name and reservoir dikes, and Drainage and Grassed
map symbol areas levees diversions waterways
Nolin variant:
Nv Seepagemmmmmmmn=m=|Seepage, Not neededumememaw|Not neededmmmwn—w==iErodes easily.
piping,
hard to pack.
Otwell:

0tA, OtBummmmmmmm

Pembroke:
PmB, PMCeeemmecmmn=

Ramsey:
1RaE:
Ramsey parteceee

Steinsburg part-
Allegheny part—-
Riney:

RbC, RbD, RDLE,

RCD3mermsmmmmsme v s me

Robertsville:
Rd

Rock outcrop:
TRoE:
Rock outcrop
part.

Corydon partese-

Sadler:
SdA, SdB, SdCwem=

Sensabaugh:
Sg

Sonora:
SnB, SnC, SnC3===

Vertrees:
vrC, VrD, VrE,
VED3mmmmmmmmcms mmee

Waynesboro:
WbC, WbD, WbHE,
WeC3, WeD3mwmmmn

Wellston:
W1B, W1C, W1C3wm==

Favorableeemweameamae

Seepage,
slope.

Depth to rock,
slope.

Depth to rock,
slope,
seepage.

Slope,
seepage.

Seepage,
slope:.

Favorablemmewemmmme

Depth to rock,
slope,
seepage.

S10pEmmmmmmm——m -

SEEPAGCmmmmmmmmmemen

Seepage,
slope.

S1OpEmmmmmmm

Seepage,
slope.

Seepage,
depth to rock,
slope.

Low strengtheem=——ea

Low strength,
compressible,
hard to pack.

Thin layer,
piping.

Piping,
low strength.

Piping,
low strength.

Low strength,
hard to pack,
seepage.

Low strength,
compressible,.

Thin layereamccsees

Compressible,
hard to pack,
piping.

Piping,
hard to pack.

Seepage,
low strength.

Low strength,
compressible.

Low strength,
compressible.

Piping,
hard to pack,
erodes easily.

Percs slowlym=eeea

Not neededmmmmmmme

Not neededmmemmmem=

Not neededewmecmenna

Not neededmmememme

Not neededemmmmesmm

Wetness,
percs slowly,
floods.

Not neededmemmemma

Percs slowly,
slope.

Not

neededmmmeemime

Not neededmmmmmamm

Not neededammemmmans

Not needed

Erodes easily,
percs slowly.

Slope,
erodes easily.

Slope,
depth to rock.

Slope,
depth to rock,
rooting depth.

Slope,
piping.

Slope,
erodes easily.

Not neededemuwmememn

Complex slope,
depth to rock.

Percs slowly,
erodes easily,
slope.

Not needed.

Slope,
erodes easily.

Slope,
erodes easily.

Not neededummmmnnas

Slope

Erodes easily,
slope.

Erodes easily,
percs slowly.

Erodes easily,
slope.

Depth to rock,
slope,
droughty.

Droughty,
slope.

Slope.

Slope,
erodes easily.

Wetness,
percs slowly.

Slope,
rooting depth.

Percs slowly,
erodes easily,
slope.

Favorable.

Slope,
erodes easily.

Slope,
erodes easily.

Slope.

Erodes easily,
slope.

1This mapping unit is made up of two or more dominant kinds of soil. See description of the mapping unit
for the composition and behavior of the whole mapping unit.
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TABLE 12.-~RECREATIONAL DEVELOPMENT

[Some terms that describe restrictive soll features are defined in the Glossary. See text for definitions of

"glight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated]
Soil name and Camp areas Picnic areas Playgrounds Paths and trails
map symbol
Allegheny:
ta1p:
Allegheny part—e=---|Severe: Severe: Severe: Moderate:
slope. slope. slope. slope.
Lenberg partewseee-w-iSevere: Severe: Severe: Moderate:
slope. slope. slope. slope.
Caneyville part—=---|Severe: Severe: Severe: Moderate:
slope. slope. slope. slope.
Ashton:

As Severe: Moderate: Moderate: Slight.

floods. floods. floods.
Caneyville:
tcnp:
Caneyville parte=--s{Severe: Severe: Severe: Moderate:
slope. slope. slope. slope.
Rock outecrop part.
tenE:
Caneyville part-----}Severe: Severe: Severe: Severe:
slope. slope. slope. slope.
Rock outerop part.
Crider:

CrB Slight Slight Moderate: Slight.

slope.

CrC Moderate: Moderate: Severe: Slight.
slope. slope. slope.

CrD Severe: Severe: Severe: Moderate:
slope. slope. slope. slope.

Cumberland:

CsC Moderate: Moderate: Severe: Slight.
slope. slope. slope.

CsD, CtD3emmmemmewewws|Severe: Severe: Severe: Moderate:
slope. slope. slope. slope.

CctC3 Moderate: Moderate: Severe: Moderate:
slope, slope, slope. too clayey.
too clayey. too clayey.

Dunning:

Dn Severe: Severe: Severe: Severe:
floods, wetness., floods, wetness.
wetness. wetness.

Elk:

E1B Severe: Moderate: Moderate: Slight.
floods. floods. slope,

floods.

El1C Severe: Moderate: Severe: Slight.
floods. slope, slope.

floods.
Fredonia:

tFdc:

Fredonia parteeeee--{Moderate: Moderate: Severe: Slight.
slope, slope. slope.
percs slowly.

Rock outcrop parat.

See footnotes at end of table.
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TABLE 12.~~RECREATIONAL DEVELOPMENT-~Continued
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Soil name and Camp areas Picnic areas Playgrounds Paths and trails
map symbol:
Frondorf:
FrC:
Frondorf partee=-----{Moderate: Moderate: Severe: Slight.
slope. slope. slope.
Lenberg parte=—--e--jModerate: Moderate: Severe: Slight.
slope, slope. slope.
percs slowly.
FrD:
Frondorf parfew~w---}Severe: Severe: Severe: Moderate:
slope. slope. slope. slope.
Lenberg partewe=—----}Severe: Severe: Severe: Moderate:
slope. slope. slope. slope.
Garmon:

GmE Severe: Severe: Severe: Severe:

slope. slope. slope. slope.
Gatton:
GnB Moderate: Slight Moderate: Slight.
percs slowly. slope,
percs slowly.
Gullied land:
Gu.
Hagerstown:

HnB Slight Silight Moderate: Slight.

slope.

HnC Moderate: Moderate: Severe: Slight.
slope. slope. slope.

HnD Severe: Severe: Severe: Moderate:
slope. slope. slope. " slope.

Huntington: :

Hu Severe: Moderate: Severe: Slight.

floods. floods. . floods.
Lawrence:

Le Severe: Moderate: Moderate: Moderate:
floods, wetness, wetness, wetness.
percs slowly. floods. percs slowly,

floods.
Lenberg:

LfE:

Lenberg parteecemees==;Severe: Severe: Severe: Severe:
slope. slope. slope. slope.
Frondorf parte~==—-~--{Severe: Severe: Severe: Severe:
slope. slope. slope. slope.

Lindside:

Ln Severe: Moderate: Severe: Slight.
floods. floods, floods.

wetness.
Markland:

MdC3 Severe: Severe: Severe: Severe:
floods, too clayey. slope, too clayey.
too clayey. too clayey.

McGary:

Mr Severe: Moderate: Moderate: Moderate:
floods. floods,- floods, wetness.

wetness. wetness,

See footnotes at end of table.

percs slowly.
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TABLE 12.~~RECREATIONAL DEVELOPMENT-~Continued

Soil name and Camp areas Picnic areas Playgrounds Paths and trails
map symbol
Melvin:

Mv Severe: Severe: Severe: Severe:
floods, wetness., floods, wetness,
wetness. wetness,

Newark:

Nb Severe: Moderate: Severe: Moderate:
floods, floods, floods, wetness.
wetness. wetness. wetness.

Nicholson:

NcA Moderate: Slight Moderate: Slight.
percs slowly. percs slowly.

NcB Moderate: Slightemmwmemwasesw~wws{Moderate: Slight.
percs slowly. slope,

percs slowly.
Nolin:

No Severe: Moderate: Severe: Slight.

floods. floods. floods. :
Nolin variant:

Nv Severe: Moderate: Severe: Slight.

floods. floods. floods.
Otwell:

0tA, OtBwm———meuumwe~e|Severe: Moderate: Moderate: Slight.
floods, floods. floods,
percs slowly. percs slowly.

Pembroke:

PmB Slight Slight Moderate: Slight.

slope.

PmC Moderate: Moderate: Severe: Slight.
slope. slope. slope.

Ramsey:
TRaE:
Ramsey partem—ew=---idevere: Severe: Severe: Severe:
slope. slope. slope, slope.
depth to rock.
Steinsburg parte----}Severe: Severe: Severe: Severe:
slope. slope. slope. slope.
Allegheny partewse-=iSevere: Severe: Severe: Severe:
slope. slope. slope. slope.
Riney:

RbC, R¢D3wwmmmmmwww=—~|Moderate: Moderate: Severe: Slight.
slope. slope. slope.

RbD Severe: Severe: Severe: Moderate:
slope. slope. slope. slope.

RbE Severe: Severe: Severe: Severe:
slope. slope. slope. slope.

Robertsville:

Rd Severe: Severe: Severe: Severe:
wetness, wetness. wetness. wetness.
floods.

Rock outcrop:
TRoE:
Rock outerop part.

See footnotes at end of table.
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TABLE 12.-~RECREATIONAL DEVELOPMENT-=-Continued
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Soil name and Camp areas Picnic areas Playgrounds Paths and trails
map symbol
Rock outerop:
Corydon parteewemee-es!Severe: Severe: Severe: Moderate:
slope. slope. slope, slope.
depth to rock.
Sadler:
SdA Moderate: Slight Moderate: Slight,
percs slowly. percs slowly.
SdB Moderate: Slight Moderateﬁ Slight.
percs slowly. slope,
percs slowly.
SdcC Moderate: Moderate: Severe: Slight.
slope, slope. slope.
percs slowly.
Sensabaugh:
Sg Severe: Moderate: Severe: Slight.
floods. floods. floods.
Sonora:
SnB Slight Slight Moderate: Slight.
slope.
SnC, SnCl~memwmecwmawa!Moderate: Moderate: Severe: Slight.
slope. slope. slope.
Vertrees:
VrC, VtD3wwemawwaww~={Moderate: Moderate: Severe: Slight.
slope, slope. slope.
percs slowly.
vrD Severe: Severe: Severe: Moderate:
slope. slope. slope. slope.
VrE Severe: Severe: Severe: Severe:
slope. slope. slope. slope.
Waynesboro:
WbC, WeC3wmmwmumammmauw{Moderate: Moderate: Severe: Slight.
slope. slope. slope.
WbD, WeD3mwmmmmmunaua=!Severe: Severe: Severe: Moderate:
slope. slope. slope. slope.
WbE Severe: Severe: Severe: Severe:
slope. slope. slope. slope.
Wellston:
W1lB Slight Slight Moderate: Slight,
slope.
W1C, WlClewamummmmww!Moderate: Moderate: Severe: Slight.
slope. slope. slope.

This mapping unit
for the composition and

is made up of two or more dominant kinds of soil. See description

behavior of the whole mapping unit.

of the mapping unit
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TABLE 13.-~WILDLIFE HABITAT POTENTIALS

[See text for definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the
soil was not rated]

Potential for habitat elements Potential as habitat for—-
Soil name and Grain Grasses wWild Harde Conif= Shallow Open= Wood=~ Wetland
map symbol and and herbae- wood erous Wetland water land land wild=
seed legumes ceous trees plants plants areas wild=- wild=- life
Qrops plants life life
Allegheny:
ta1D:
Allegheny parte--}Poor Fair Good Good Good Very Very Fair Good Very
poor. poor. poor.
Lenberg parte~---;Poor Fair Good Good . Good Very Very Fair Good Very
poor. poor, poor.
Caneyville part--{Poor Fair Good Good Good Very Very Fair Good Very
poor. poor. poor.
Ashton:
As Good Good Good Good Good Poor Poor Good Good Poor.
Caneyville:
tcnp:
Caneyville parte—-;Poor Poor Good Good Good Very Very Fair Good Very
poor. poor. poor.
Rock outerop
part.
tcnE:
Caneyville part~-{Very Very Good Good Good Very Very Poor Fair Very
poor. poor. poor. poor. poor,
Rock outcrop
part.
Crider:
CrB Good Good Good Good Good Poor Very Good Good Very
poor. poor.
CrC Fair Good Good Good Good Very Very Good Good Very
poor. poor. poor.
CrD Poor Fair Good Good Good Very Very Fair Good Very
poor. poor. poor.
Cumberland:
CsC, CtClmmmmmmma=|{Falr Good Good Good Good Very Very Good Good Very
poor. poor. poor.
CsD, CtD3m=m=mmm=w«iPoor Fair Good Good Good Very Very Fair Good Very
poor. poor. poor.
Dunning:
Dn Very Poor Poor Poor Poor Good Good Poor Poor Good.
poor.
Elk:
E1B Good Good Good Good Good Poor Very Good Good Very
poor, poor.
ElC Fair Good Good Good Good Very Very Good Good Very
poor. poor. poor.
Fredonia:
trac:
Fredonia partee~-|{Fair Good Good Good Good Very Very Good Good Very
poor., poor. poor.
Rock outcerop
part.
Frondorf:
FrC:
Frondorf parte---{Fair Good Good Good Good Very Very Good Good Very
poor. poor. poor.
Lenberg parteeee-|{fFair Good Good Good Good Very Very Good Good Very
poor. poor. poor.
1Frp:
Frondorf part===-iPoor Fair Good Good Good Very Very Fair Good Very
poor. poor, poor.

See footnotes at end of table.
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TABLE 13.~~WILDLIFE HABITAT POTENTIALS~=~Continued

Potential for habitat elements Potential as habitat fore-
Soil name and Grain Grasses Wild Hard= Conif~ Shallow Open=- Woode= Wetland
map symbol and and herba= wood erous Wetland water land land wild=-
seed legumes ceous trees plants plants areas wild=- wild=- life
orops plants life life
Frondorf:
Lenberg parte==--iPoor Fair Good Good Good Very Very Fair Good Very
poor. poor. poor.
Garmon:
GmE Very Very Good Good Good Very Very Poor Fair Very
poor. poor. poor. poor. poor.
Gatton:
GnB Fair Good Good Good Good Poor Very Good Good Very
poor. poor,
Gullied land:
Gu.
Hagerstown: :
HnB Good Good Good Good Good Poor Very Good Good Very
poor., poor.
HnC Fair Good Good Good Good Very Very Good Good Very"
poor. poor. poor.
HnD Poor Fair Good Good Good Very Very Fair Good Very
poor. poor, poor.
Huntington:
Hu Poor Fair Fair Good Good Poor Very Fair Good Very
poor. poor.
Lawrence:
Lec Fair Good Good Good Good Fair Fair Good Good Fair.
Lenberg:
LfE:
Lenberg parte=--Very Fair Good Good Good Very Very Fair Good Very
poor. poor. poor. poor.
Frondorf part=e=e{very Fair Good Good Good Very Very Fair Good Very
poor. poor. poor. poor.
Lindside:
Ln Poor Fair Fair Good Good Poor Poor Fair Good Poor.
Markland:
MdC3wmmmmammnaamaa | Fair Fair Fair Good Good 1very Very Fair Good Very
poor. poor. poor.
McGary:
Mr Fair Good Good Good Good Fair Fair Good Good Fair.
Melvin:
Mv Poor Fair Fair Fair Fair Good Fair Fair Fair Fair.
Newark:
Nb Poor Fair Fair Good Good Fair Fair Fair Good Fair.
Nicholson:
NcA Fair Good Good Good Good Poor Poor Good Good Poor.
NeB Fair Good Good Good Good Poor Very Good Good Very
poor. poor.
Nolin:
No Poor Fair Fair Good Good Poor Very Fair Good Very
poor. poor.
Nolin variant:
Nv Poor Fair Fair Good Good Poor Very Fair Good Very
poor. poor.

See footnotes at end of table.
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TABLE 13.~~WILDLIFE HABITAT POTENTIALS--Continued

. _Potential for habitat elements Potential as habitat form-
Soil name and Grain Grasses Wild Hard- Conif= ! Shallow Opene Woode Wetland
map symbol and and herba=- wood erous Wetland water land land wild-
seed legumes ceous trees plants plants areas wild~ wilde life
grops plants 1life life
Otwell:
otA Falr Good Good Good Good Poor Poor Good Good Poor.
0tB Fair Good Good Good Good Poor Very Good Good Very
poor. poor.
Pembroke:
PmB Good Good Good Good Good Very Very Good Good Very
poor, poor. poor.
PmC Fair Good Good Good Good Very Very Good Good Very
poor. poor. poor.
Ramsey:
tRaE:
Ramsey parteeseess;Very Poor Poor Very Very Very Very Very Very Very
poor. poor. poor. poor, poor. poor. poor. poor,
Steinsburg part--iVery Fair Good Good Good Very Very Fair Good Very
poor. poor. poor., poor,
Allegheny parte=-iVery Fair Good Good Good Very Very Fair Good Very
poor. poor. poor. poor.
Riney:
RbC, ReD3wmmmmmm=e|Falr Good Good Good Good Very Very Good Good Very
poor, poor. poor,
RbD Poor Fair Good Good Good Very Very Fair Good Very
poor. poor. poor.
RbE Very Fair Good Good Good Very Very Fair Good Very
poor. poor. poor. poor.
Robertsville:
Rd Poor Poor Fair Fair Fair Good Good Poor Fair Good.
Rock outcrop:
tRoE:
Rock outerop
part.
Corydon parteee=-iPoor Poor Fair Poor Poor Very Very Poor Poor Very
poor. poor. poor.
Sadler:
SdA Fair Good Good Good Good Poor Poor Good Good Poor.
SdB Failr Good Good Good Good Poor Very Good Good Very
poor. poor.
SdC Falr Good Good Good Good Very Very Good Good Very
poor. poor. poor.
Sensabaugh:
Sg Poor Poor Fair Good Good Very Very Fair Fair Very
poor. poor. poor.
Sonora:
SnB Good Good Good Good Good Poor Very Good Good Very
poor. poor.
SnC, SnC3==mwem=—w=w=Fair Good 1Good Good Good Very Very Good Good Very
poor. poor. poor.
Vertreeé:
VrC, ViD3=wwwewwwwae{Fair Good Good Good Good Very Very Good Good Very
poor. poor. poor.
See footnotes at end of table.
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Potential for habitat elements Potential as habitat foree
Soil name and Grain Grasses Wild Hard- Conif- Shallow Open- Wood- Wetland
map symbol and and herba= wood erous Wetland water land land wilde
seed legumes ceous trees plants plants areas wild- wild- 1ife
Qrops plants 1ife 1ife
Vertrees:
VrD, VrEw~wawawm=a|Poor Fair Good Good Good Very Very Fair Good Very
poor. poor. poor.
Waynesboro:
WbC, WeC3wmmmammm=={Falr Good Good Good Good Very Very Good Good Very
poor. poor. poor.
WbD, WeD3wmmmemmwmw={PooOr Good Good Good Good Very Very Good Good Very
poor, poor. poor,
WHE Poor Fair Good Good Good Very Very Fair Good Very
poor. poor. poor.
Wellston:
W1lB Good Good -1Good Good Good Poor Very Good Good Very
poor. poor.
W1lC, W1lC3~mwmwwmw=|Fair Good Good Good Good Very Very Good Good Very
poor. poor. poor.

tThis mapping unit is made up of two or more dominant kinds of soil. See description of
for the composition and behavior characteristics of the mapping unit.

the mapping unit
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TABLE 14.~~ENGINEERING PROPERTIES AND CLASSIFICATIONS

[The symbol < means less than; > means

greater than.

Absence of an entry means data were not estimated]

c sification Frag= Percentage passing Plas=
Soil name and Depth USDA texture ments sieve numbep=—- Liquid ticity
map symbol Unified AASHTO > 3 limit index
inghes 4 10 40 200
in Pot Pet
Allegheny:
taip:
Allegheny parte=-{ 0=6 |LoaM=—mw————wccns ML, CL A=l 0 90-100{75=100}{65=100{50=90 <35 NP=-10
6~33{Clay loam, loam, ML, CL, A=l, A-6 0 90-100}75=100}65=95 | 45«80 <35 . { NP=15
sandy clay SM, SC
loam.
33-50}Sandy loam, SM, SC, A=Y, 0=5 65-100{50~100}35~95 {20~75 <35 NP-15
loam, gravelly ML A-b,
sandy loam. A=2,
A~-1
50 Unweathered ———— ——— - ——— ——— — ——— ——— ———
bedrock.
Lenberg partesas- 0=-11}Silt loaMe——mcw- ML, CL A-l, A=6} 0~15 }75-100}70=-100]70=95 }56=G0 2040 412
t1-25{Silty clay, clay{CL, CH A=7 0=-15 {75=-100}70=~100{75=~95 | 60=~90 45-70 20=-40
25=~34{Channery silty CL, CH, A=T7 5«40 ! 60=-95 }|40-~95 |40~95 !36«90 4570 2040
clay, clay, SC
silty clay.
34 Weathered — ——— ——— —— —— —— — — ———
bedrock.
Caneyville parte-| 0=6 |Silt loam==e=swew ML, CL A=Y, A=b} 0=3 90-100}85-100}75-~100{60=~95 25«35 2=12
6=~31{Silty clay, CH, CL A=T 0=3 90-100{85~100}75~100{65~100{ 40~60 20=40
clay, silty
clay loam.
31 Unweathered ——— —— ——— ——— —— ——— —— ——— ———
bedrock.
Ashton:
As 0~10{Silt loamm==== -={ML, CL A~l 0 95-100}90=-100¢{85=100{65~95 25«35 2~-10
10-66}Silt loam, silty|{ML, CL A=ld, A~b 0 95-100{90-100}85=100} 75~100} 25=40 5«20
clay loam.
Caneyville:
tcnD:
Caneyville parte! 0=5 [Silt loam=~e=mem==- ML, CL A=l, A~6} 0=3 90-100}85=-100]75~100}60=95 20-35 2-12
5=-34}Silty clay, CH, CL A=7 0~3 90-100}85-100{75~100{65=-100] 45-70 25=145
clay, silty
clay loam.
34 Unweathered ——— —— ———— e mn — ——— — ———
bedrock.
Rock outcrop
part.
tcnE:
Caneyville part—-! 0=5 {Silt loam==eecw- ML, CL A=l, A6} 0=3 90~100}85-100}75-100} 60~95 25«35 2=12
5-~341Sil1ty clay, CH, CL AT 0=3 90~100}85-100}75=-100{65=100] 40-60 20=-40
elay, silty
clay loam.
34 Unweathered ——— ——— ——— . ——— ——— ——— ——— ——
bedrock.
Rock outcrop
part,
Crider:
CrB, CrC, CrDmwmwm=! 0=8 {Silt loamew=e=we« ML, CL A--llé 0 100 95-100{90-100{85=100} 25-42 3=20
A'y
A=7
8~48}Si1lt loam, silty{CL, ML A=T, 0 80~100{70~100{70-100{60-100} 30~45 8=25
clay loam, A6,
gravelly silt A=Y
loam.
48-62{Silty clay, CL, CH, A=7, A=b} 0=5 85~100}75~100}70-~100{60~100} 35~65 15=45
clay, silty MH
clay loam.
Cumberland:
CsC, CSDmwemmm= —wew! 0=5 |Silt loame=====<|ML, CL A~l, A~b] 0=5 90~100{85~100}80~100}55=~80 21=33 3=-12
5=-11]Silty clay loam {CL, ML A=b6, A=T7| 0=5 90-100}85=100]80~100} 75=95 30~41 1522
tt=65]Clay, silty clay|MH, CH, A=T7 0=5 90-100{85~100}80=100{65=90 41-68 20-40
Cl,

See footnotes at end of table.
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Classification |Frage Percentage passing Plas~
Soil name and Depth USDA texture ments sieve numbere= Liquid ticity
map symbol Unified AASHTO > 3 limit index
inches 4 10 40 200
In Pet Bet
Cumberland:
CtC3, CiD3wmmmmmme 0~6 {Silty clay loam {CL, ML A=b, A=T! 0=5 90-100{85=-100}80=~100}75=95 30-41 1522
6-66{Clay, silty clay|{MH, CH, A=T7 0=5 90-100{85=-100}80-100{65=90 4168 20--40
CL
Dunning: )
Dn 0=~7 {Silty clay loam {ML, CL A=6, A=T 0 100 95-100}{90~100}85~100] 30-42 15-22
7-60{Silty clay, CH, MH, A~T 0 95=~100}95=~100}90~100}{85=~100} 40-70 20=45
clay, silty CL
clay loam.
Elk:
E1B, ElCamemsmomme ' 0~9 |Silt loameeeme——s ML, CL A=l 0 95«100}95=-100}85=-100{70=95 25=35 3-10
9-26}Silty clay loam, {ML, CL A=l, A=b 0 95~100}90~100}85=~100}75=-100} 25=40 5=15
silt loam.
26=60{Silty clay loam, |{ML, CL A-l, A~b 0 80~100{75=100}70~100{55=~95 25«40 5«15
silt loam.
Fredonia:
FdcC:
Fredonla parteeee] 0=10]{Silt loamememececme ML, CL A-b, A=l} 0=5 95-100{90-100{85=100}75-100{ 25=-40 4e15
10-28{Silty clay, clay|CH, MH, - 0=5 95-~100{90~100}85=100{80=100} 45«75 20-45
CL
28 Unweathered ——— ——— — . ——— ——— ——— ——— ———
bedrock.
Rock outcrop
part.
Frondorf:
tFrc:
Frondorf parteew=-! 0-20{Silt loamemecc=e- ML, CL A=l, A~b6} 0=5 90-~100{80~95 }75~90 |{65~85 |25-40 4.20
20-33{Gravelly silt ML, CL, A=Y, 10=30 {55~90 {50=~85 |45~80 {45=75 }25=~50 425
loam, channery GM, GC A-6,
silty clay, A=T
channery clay
loam.
33 Unweathered ——— ———— —— Ju— J— ——— —— ——— ———
bedrock.
Lenberg partewes= 0=-11{Silt loam=e—mme= ML, CL A-ué 0=15 }75=100}70-100}70~95 }56=90 2040 412
. A=b,
A=T
t1=-25{Silty clay, clay{CL, CH A=T7 0~15 }75=100}70~100}75=95 }|60=~90 45«70 20~40
25=37{Channery silty CL, CH, A=T7 5«40 {60~95 {40~95 {40~95 |35=~90 4570 20=-40
clay, clay, SC
silty clay.
37 Weathered —-—— ——— ——— - —— [ ———m —r—— ————
bedrock.
tFrD:
Frondorf partew=={ 0-20{Silt loamee~ee-- ML, CL, A=l, A=b}| 0=5 90-100{90-100}85-100}75-100 <ho NP=20
CL=-ML
20~33{Channery silty ML, CL, A=Y, 10=-40 }55=90 }50~85 {40=80 }30=~75 <45 NP=25
¢lay loam, GM, GC A-6,
gravelly silt A2,
loam, channery A=7
loam.
33 Unweathered —— ——— — —— - ——— ——— ———— ———
bedrock.

See footnotes at end of table.
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TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS~~Continued

Classifigation Frag= Percentage passing Plas-
Soil name and Depth USDA texture ments sieve numbere= Liquid ticity
map symbol Unified AASHTO > 3 limit index
inghes 4 10 40 200
In Pet Pot
Frondorf:
Lenberg parte———- 0=~11}S1ilt loam==——=- -{ML, CL A-llé 0-15 }75-100}70~100}70-95 }56=90 20-40 412
A=b,
A=T7
t1=25{Silty clay, clayCL, CH A-7 0-15 {75-100}70~100{75-95 {60=~90 45«70 20=40
25=~37{Channery silty CL, CH, AT 5«40 }60~95 |40-95 |40~95 }35-90 45«70 20=40
clay, clay, SC
silty clay.
37 Weathered ——— e ———— ——— —— ——— —— . ——
bedrock.
Garmon:
GmE 0=10{Silt loamemm—=cem= ML, CL A=l, A-6 0 75=95 {75=95 {65=95 {55=90 20-35 5=15
10~32}Shaly silt loam, {GM, GC, A~2, 0~15 |50~80 |40~75 [40~75 |30=70 20-40 520
shaly silty ML, CL A=Y,
clay loam. A6
32 Unweathered ——— ———— ——— ——— —— ——— —— m——— ———
bedrock.
Gatton:
GnB 0=6 {Silt loaMeeemc—= ML, CL A=l 0 95=100{95=100{90~100{70=90 25=35 4~10
6=22{Silt loam, silty{ML, CL A=l , 0 95-100}{95=-100}90=-100}70=90 25-42 422
clay loam, A6,
loam. A~T
22=42{Fine sandy loam, {ML, SM, A=l 0 95~100{90~100¢{75~100{ 40=70 <30 NP-10
loam, sandy sC, CL
clay loam.
42«65} Sandy clay, CcL, SC, A=b, A=T7 0 85-100}85=-100}75=~95 | 40=~80 25=60 11=35
clay, clay ML, CH
loam.
Gullied land:
Gu.
Hagerstown:
HnB, HnC, HnDw==w=| 0=6 {Silt loaM==e===={ML, CL A=Y, 0=5 85=100{90~100}80-~100} 70~95 25=35 4-10
6~13{Silty clay loam {CL, CH, A=l, A=b| 0=5 90-100{90~100{80~100{65~95 25«40 5=22
MH
t13=-48]Clay, silty clay|CH, MH, A=T, 0=5 85~100{80~100}75~100{75=95 45-70 20--40
CL
48 Unweathered —eam - ——— —— — ——— ———— ——— ——
bedrock.
Huntington:
Hu O0mb {S1ilt loaMmememmcme ML, CL A=l, A= 0 95-100{95~100}85=~100}70~95 25«35 5«15
6-50{Silt loam, silty{ML, CL A=Y, A=b 0 95=100}95-100]} 85=100} 70=95 25=40 5«27
clay loam.
Lawrence:
Le 0=8 {Silt loame=eee=e!ML, CL A=Y 0 100 95-100}90~100} 80~100} 25=~35 2=10
8-17{Silty clay loam, {ML, CL A=l , A=b 0 100 95=~100}90~100{80=-100} 25=40 5«20
silt loam.
17-441Silty clay loam, ML, CL A=l, 0 100 95-100{90~100}80~100} 25-45 5«20
silt loam. A=6,
A=T7
44-bl4}Silty clay, ML, CL, A-4, 0 95-100{90-100}{85-100} 75~100} 25=55 5=30
silty clay MH, CH A=b,
loam, silt AT
loam.

See footnotes at end of table.
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) __Classification Frag= Percentage passing Plas-
Soil name and Depth USDA texture ments sieve number== Liquid ticity
map symbol Unified AASHTO > 3 limit index
inches: Y4 10 49 1 200
in Bet Bct
%enberg:
LfE:
Lenberg part=ce= 0=9 }Silt loaMewmemmeee ML, CL A=l 0=~15 {75=~100}70~100¢{70~95 {55-90 20~40 412
A=b,
A~T
9=-25{Silty c¢lay, clay{CL, CH A=7 0~15 | 75~100}70=~100}75=~95 }60-90 4570 20=40
25~37{Channery silty CL, CH, AT 5=40 |60=95 {40=~95 [40=95.{36=~90 45-70 20~-40
¢clay, clay, SC
silty clay.
37 Weathered —— ——— ——— — —— ———— ——— —— ———
bedrock.
Frondorf partwwe«| 0-21}Silt loam—=eeeme ML, CL A=ld, A=b| 0~5 90~100}{80=-95 {75-~90 {65=85 {25-40 4=20
21=32}{Gravelly silt ML, CL, A=Y, 10=~30 |55=90 }50~85 [U45«80 |U45~75 |25=50 425
loam, channery GM, GC A6,
silty clay, AwT
channery clay
loam.
32 Unweathered ———— ——— ———— ——— ——— o - ——— ———
bedrock.
Lindside:
Ln 0=66}S1ilt loaMmemmme— ML, CL A=l, A=b 0 100 95-100}85~100{60-95 25=40 2=20
Markland:
MAC3=mmmmmcmmm—m— 0~5 |Silty claye=——== CL, CH, A7 0 100 100 95-100} 85-95 4555 20-27
MH
5«~40}Silty clay, clayi{CL, CH, A~T 0 100 100 95-100{90-95 45-60 25=35
MH
40-70}Silty clay loam, {CL, CH, A=-6, A=T 0 100 100 95-100{ 75-95 35-60 15~27
silty clay. MH
McGary:
Mr 0=b }Silt loamemmmmee CL, ML A=Y 0 100 100 90~100{70-95 25=35 4-10
6~29}Silty clay loam,|CL, CH, A=T, A~b 0 100 100 95=1001{90=95 35-60 1527
silty clay. MH
29~70{Clay, silty clay{CL, CH, AT 0 100 100 95-100}85=95 45-70 20-40
MH
Melvin:
Mv 0=8 |Silt loaMee——mes ML, CL A=l 0 95-100}95~100}85~100}65=95 25=35 5=10
8~50}Silt loam, silty{ML, CL A=l, A=b 0 95=~100{95~100{85=100}65=95 25=40 5=20
clay loam.
Newark:
Nb 0=~10}S1ilt loaMe=—enmeme ML, CL A4 0 95-100}95-~100{85-100{55~95 {25=35 5=10
10=-50{Silt loam, silty|ML, CL A=-l, A=b 0 95-«100{95=100}85-100{ 70-~95 25«40 5=20
clay loam.
Nicholson:
NcA, NCBewemm= ——— 0=7 ]Silt loameemmmmem ML, CL A=l 0 95~100{95=~100}85-~100{ 80=95 25=~35 5=10
7=231Silty clay loam,|{CL, ML A=, 0 95=100{95=-100{85«100{80~100{ 25=U45 7=20
silt loam. A=l,
A=T
23=-41{Silty clay loam,{CL, ML A=b, 0 95-100{90=-100}80~100{75=95 25=-45 7-20
silt loam. A=l '
A=T
4t-66{Silty clay, CH, MH, A=T7, A=6} 0~10 {85~100]85~100}80~100}75=95 35=70 20~40
clay, silty CL ‘
clay loam. .
Nolin:
No 0-10{Silt loam======«|{ML, CL A=l 0 100 95-100{90~100}80=~100} 25-40 5«10
10=66{S11t loammme—meemm ML, CL A=Yy, A=b 0 100 95-100}85=100}75-100} 25~40 5=15

See footnotes at end of table.
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TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS-~Continued

Classification Frag= Percentage passing Plas=
Soil name and Depth USDA texture ments sleve numbere= Liquid ticity
map symbol Unified AASHTO > 3 ' limit index
inghes 4 10 40 200 i
In Pgt Paot
Nolin variant:
Nv 0~9 {Fine sandy loam }SM, ML A=l 0 100 100 70-85 |U40=55 <15 NP-5
9-48]|Loamy fine sand, |SM A=2, A=l 0 100 100 5085 | 15«45 ——— NP
loamy sand.
48-60}Very fine sandy {SM, ML, A=2, A=l 0 100 100 70-100{25=90 <35 NP=10
loam, loamy CL
fine sand, silt
loam.
Otwell:
0th, OtBememeccaa= 0~26{S1lt loame—=m—w== CL, ML A=l 0 100 95=100{85~100}65=95 25«35 5-10
26=-42}Silty clay loam,{CL, ML A-l, A= 0 100 95=-100}85-100}65~95 25«40 5=20
silt loam.
426443511t loam, silty|{CL, ML A=l, A-b 0 95~100} 85=~100}75~100}65~95 25«40 5«25
clay loam.
Pembroke:
PmB, PmCewewm=masnws! 0«7 {Silt loaMewwwee- ML, CL A=l, A= 0 95~100}95-100}85-100}70-~100{ 25-35 5«10
7=-40}Silt loam, silty|{CL, ML A=b, A=T 0 95-100}95-100{85~100}75=~100} 30-45 1125
clay loam. .
40=-66}Silty clay loam, {CH, MH, A=T 0 90~100{85~100}75=~100{65-100] 41=65 20=45
silty clay, CL
clay.
Ramsey:
tRak:
Ramsey part=—=e=-! 0=t6{Fine sandy loam,|SM, SC, A=l, A=2) 0=10 }85=100{75=95 {65=80 }30-65 <30 NP-8
loam. ML, CL
16 Unweathered ———— ——— —— ——— ——— m——— —— ——— ———
bedrock.
Steinsburg parte-} 0~7 {Fine sandy loam {SC-CM, A=~l, A=2} 0=5 85=-100{70-~100}55~90 {30=55 <15 N=5
ML, SM
7-18|Sandy loam, SM, SC~SM}{A~2, A=U! 0-10 }75=95 }70-90 [40=-70 }20~45 <15 NP=5
gravelly sandy
loam, fine
sandy loam.
18=35{Channery sandy SM, GM A=2 10=-40 ju5-85 {40-80 {35=~60 |15=35 —— NP
loam, very
gravelly loamy
sand.
35 Unweathered - ——— —— —-—— ——— ——— ——— —— ——
bedrock.
Allegheny parte==! 0=6 {Loamws=eeeemww=={ML, CL A=} 0 90~100{75=100}65=~100{50~90 <35 NP-10
6-33}Clay loam, loam, {ML, CL, A=l, A=b 0 90-~100}75~100}65~95 |45~80 <35 NP-15
sandy clay SM, SC
loam.
33=50}Sandy loam, sSM, SC, A=Y, 0=-5 65-~100{50=-100}35~95 {20=75 <35 NP-15
loam, gravelly ML A<b,
sandy loam. A=2,
A~-1
50 Unweathered — ——— —— — — —— ——— ——— ———
bedrock.
Riney:
RbC, RbD, RbEwmm=w= ‘0-8 LoaMewennanmamn-s CL, ML, A=Y 0 90~100{85~100}75«90 {55=75 <30 NP=-10
8=54}Clay loam, sandy|ML,CL, A=b, 0 80~100{70~100}50-95 {25~75 <35 NP~15
clay loam, SC, SM A=2,
sandy loam. A=Y
54-65{Sandy loam, sSC, SM, A=, 0 85-100}80~100}50~100{25=-55 <35 NP-20
sandy clay ML, CL A=6,
loam, loamy A2,
sand.

See footnotes at end of table.
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Classificatio Frag- Percentage passing Plase
Soll name and Depth USDA texture ments s e DEr == Liquid tleity
map symbol Unified AASHTO > 3 limit index
inches 4 10 40 200
In Pot Pgt
Riney:
RCED3mmmmememmeme s memme e 0-~6 }Sandy c¢lay loam |CL, ML, A=l 0 90-100{80~100}65=~80 |35~55 20-30 2=-10
SM, SC
6=~50|Clay loam, sandy|{ML, CL, A~b6, 0 80~100{70~100]50=95 |25=~75 <35 NP=15
clay loam, SC, SM A=2,
sandy loam. A=l
50~64}Sandy loam, SC, SM, A=l 0 85-100{80~100{50~80 {25~55 <35 NP=20
sandy clay ML, CL A6,
loam, loamy A=2
sand.
Robertsville:
Rd 0=8 |Silt loameeemm=—= ML, CL A=l 0 95-100}95-100{85~100{75-100} 25=35 2~=10
8-16}Silt loam, silty{ML, CL A=l, A-b 0 95-100{95=-100}90=~100} 80=-100] 25=-40 5=20
clay loam.
16=~45{Silty clay loam,|ML, CL A=l, A=b 0 95=~100{95~100}90~100}80~100] 25=40 5«20
silt loam.
45-66{3ilty clay loam, {ML, CL, A-6, 0 95-100{95~100}85~100{80=-100} 30-55 5=30
silty clay, MH, CH A=T, '
3ilt loam. A=l
Rock outcrop:
RoE:
Rock outcrop
part.
Corydon part=-=--} 0-5 |Silty clay loam {CL, ML A=-T, A=} 0=2 90-100{90=~100}85=100{75=95 3442 5=22
5-~16{Silty clay loam,|{CL, CH, A=b6, A=T] 0-2 90~100{90~100}80~100}75~95 35-60 20-35
clay, silty MH
clay.
16 Unweathered e . ——— —— ——— ——— ——— ——— ———
bedrock.
Sadler:
SdA, SdB, SdCewme=! 0~10}Silt loaMwewwe=~|ML, CL A=l 0 95=100}95=100}{85~100}70~100} 25=35 2=10
10-28]S11t loam, silty{ML, CL A=l, A~6 0 95-100{95-100}85-100} 75=100] 25=~40 5«20
¢lay loam.
28-51]Silt loam, silty{ML, CL A=l4, A=b 0 95=100{95~100} 80~100}60~95 20-40 2=20
¢lay loam,
loam,
5t=64{Silty clay loam, {ML, CL, A=l , 0~20 {65=100{60~100{50=~95 |35=90 20=40 2~20
gravelly loam, SM, GC A-b,
silt loam.
Sensabaugh:
Sg 0=-27|S1i1lt loam==—wee ML A=l 0=~5 90~100}70~95 }65=-85 |55=75 25«35 3~9
27-60}Gravelly loam, GM, SM, A~l, A=2] 2-18 }U0~60 }20-45 }15=45 |12-U40 <35 NP=-10
gravelly silt SC
loam, gravelly
sandy loam.

See footnotes at end of table.
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TABLE 14,-~ENGINEERING PROPERTIES AND CLASSIFICATIONS~=Continued

] Classiflgation Frage Percentage passing Plas=-
Soil name and Depth USDA texture ments e Liquid ticity
map symbol Unifiled AASHTO >3 limit index
. inghes Yy 10 40 200
In Pot Pt
Sonora: .
SnB, SnC3, SnCem==| 0=9 [Silt loaM=—=wee- CL, ML A=l 0 100 100 90-100{80-90 25=35 4-10
9~25|5il1t loam, silty{CL, ML A=l 0 100 100 90~100{70=95 25=42 425
clay loam. A=b,
A=T7 .
25=-39{Loam, sandy clay{CL, ML, A=y 0 90-100}90~100}70~90 {40=60 <30 NP=10
loam, fine SC, SM
sandy loam.
39-71{Sandy clay, CcL, SC, A=l 0 90-~-100{90-100}75=-100{ 4080 25-60 5«40
sandy clay CH, MH A=-6,
loam, clay. A=7
Vertrees:
VrC, VrD, VrEeces=a- 0=7 1Silt loam====ecw ML, CL A=l 0=2 85-100{60~100}55=95 {50~90 20«35 4=10
7-51}Clay, silty clay{CH, CL, A=T 0=2 85~100{70~100}70=~95 {65=90 41=-70 25=45
MH
5t-70{Clay, cherty CH, GC, AT 0-10 {60~95 [45-100{40~90 {35-80 4t-70 25=45
clay, silty CL, MH
clay.
VED3mmm e semmmeme s 0-6 !Silty e¢lay loam }ML, CL A=b 02 85~100{60=~100{60=95 {55=90 20--40 15«22
6~51}Clay, silty clayi{CH, CL, A-T 0=2 85-100}70~100}70-95 {65=90 4170 25=45
MH
51=70{Clay, cherty CH, GC, A=T 0-10 }60-~95 |60-~100{55~90 |u45-80 4t1=70 25=U5
clay, silty CL, MH
clay.
Waynesboro:
WbC, WbD, WhE=wemaa 0=12]|Loam=mmmmmn= ~===|ML, CL A=y 0=5 90-100}85-~100}75-95 {5570 20-30 =7
t2-30{Clay loam, sandy{CL, ML, A=Y, 0=5 90~100]85-~100{75=95 45«75 20«35 t=-15
clay loam. SC, SM A=b
30-60}Clay loam, clay,|{MH, CL, A=l, 0=5 902100} 85~100{70~98 }U45-85 25-68 5«40
sandy clay CH, A=b,
loam. SM=SC AT
WeC3, WeD3wwmmmewe! 0-8 {Clay loame=====-|ML, CL A=Y, A6} 0=5 90=~100{85~100{80~95 |65=80 25«35 5«15
8-30{Clay loam, sandy{CL, ML, A=Y, 0=5 90-~100}85=100}75=95 | U45=T75 20-35 2-15
clay loam. SC, SM A-6,
30~60{Clay loam, clay, {MH, CL, A~lY, 0=5 90-100}{85~100}70~98 |45=85 25-68 5«40
sandy clay CH, A=6,
loam. SM=SC A=T
Wellston:
W1B, W1C, W1C3wmm=={ 0=12{Silt loam=em=- = ML A=l 0 95=100}{95=-100}85=100{70~90 26=34 4«10
12-30{Si1t loam, silty{CL, ML A=b, A=l 0 95-100{95-100{90-95 {70-90 25«40 5-18
clay loam.
30-~50}{Loam, gravelly ML, CL, A=Y, 0~-10 }65=90 }55-90 |35=90 }20-85 20~35 S= 14
sandy loam, SM A~b,
silty clay A2,
loam. A1

1This mapping unit is made up of two or more dominant kinds of soil. See descriptions of the mapping unit
for the composition and behavior of the whole mapping unit.
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS

[Entries under "Erosion factors--T" apply to the entire profile,
were not estimated]

Absence of an entry indicates that data

i ' Available| ! Shrink- |{__Risk of corrosion | Erosion
Soil name and | Depth Permea~ water | Soil swell | Uncoated | factors
map symbol bility capacity reaction potential steel | Concrete K T
In In/hr In/in bH
Allegheny:
Ta1D:
Allegheny part---} 0-6 0.,6-2,0 {0.,12-0,22 | 4,5~7.3 |LOWwmeme== LOWe=oman=a Highe~==~-| 0.32 4
6=-33 0.6=-2.0 0.13-0,18 4,5-5.5 LoWemeamaa LoWeeeemea Higheeee==} 0,28
3350 0.6=-2.0 0.08-0,17 4,5-5.5 LOWereeaea | LOW~mnenaa Higheeee==| 0,28
50 —— — —— cmcmmemmee e ———————} i, ———— -
Lenberg partee---} 0-11 0.6-2.0 {0.17-0.23 | 4,5-7.3 {LOW==~e-~-~|{Moderate |Moderate 0.43 3
11=25 0.2-0.6 0.11-0.18 4,5=-5.5 Moderate Moderate Moderate 0.37
25-34 0.2-0.6 0.10-0.16 4,5-5.5 Moderate Moderate |Moderate E 0.28
]
34 g | 1
Caneyville part--{ 0-6 0.6-2.0 10+15-0.22 | 5.1-7.3 |LOW~-~~~~~{Moderate {Moderate 0.43 3
6-31 0,2-0.6 0.12-0.18 4,5-6.5 Moderate Higheeee=- Moderate 0.28
31 —- ——- — cemmmmmeme | am——— Y PN B
! i
Ashton: } |
ASemmcmcmmcnn “<i 0=10 | 0.6-2.0 }0.16=0.23 | 5.6~72e3 |LOW=wmmmm= |LOWmmmm - LOWmmmm——- ! 0,28 y
10-66 | 0.6=2.0 {0.18-0.23 | 5.6-7+3 |LOW==m=m=m=|LOW~mmmm=mm | LOWemmmm—- 1 0,43
. t i
] $
Caneyville: i
IcnD: i
Caneyville part--{ 0-5 0.6=-2.0 0.15=0.22 4,5-6.0 LOW=emenea {Moderate Moderate 0.43 3
{ 5-34 | 0.2-0.6 }0.,12-0.18 | 4.5-6.0 |[Moderate |High===ee= |Moderate 0.28
33 —-- -—- DO PO SN P, ————f -
Rock outcrop
part.
TcnE:
Caneyville part--{ 0-5 0.6~2,0 0.15=-0.22 5¢1=743 LOW~~~e===|{Moderate Moderate 0.43 3
5-34 0.2-0.6 |0,12-0.18 | 4,5-6.5 {Moderate |Highe-~-~-{Moderate 0.28
34 _— _— — cmmemmmaan ) aemae————. o ———————— —
Rock outcrop
part. H
H ] 1
] i ]
Crider: ! i i
CrB, CrC, CrDee~~-~ i 0-8 0.6-2.0 }{0.19~0.23 | 5.1-7.3 LOW~~==e-~lModerate |Moderate 0.32 y
i 8-U48 | 0.6~2.0 [0.18-0.23 | 5.1-6.5 |LOW~=m==cm= |Moderate |Moderate 0.28
EM8-62 0.6-2.0 50.12-0.18 5.1-6.,0 |Moderate |Moderate |[Moderate 0.28
1
] ] i
Cumberland: i i
CsC, CSD=mmcmena -~} 0=5 0.6-2.0 0.18-0.20 5.1=7.3 LOWewmw~es|Highes~~-~|Moderate 0.37 5
! 5-11 0.6=-2.0 0.16-0.19 5.1=6,0 LOWamewem ~}Higheesaaxs Moderate 0.37
111-65 | 0.6-2.0 {0.,14=0.17 | 5.1-6.0 |Moderate iHigh----—- Moderate 0.24
! [ !
] ] ] ]
CtC3, Cth3mmmnmmne i 0-6 0.6-2.0 0.16-0.19 | 5.1-7.3 LoWeemeaee{Highe=~e=e|Moderate 0.37 5
6-66 0.6-2,0 0.14-0,17 5¢1-6,0 Moderate Highee~~~- Moderate 0.24
Dunning:
Pl B e ———————— ~=3 0-7 0.6=-2,0 0.19-0.23 6.1-7.8 Moderate Highe~~~--|Moderate 0.37 ——
7-60 «06=~0,2 0.14-0,18 6.1-7.8 Moderate Highe~---<|{Moderate 0.28
1
]
Elk: |
ElB, ElCescecccncas 0-9 0.6-2.0 0.18-0.23 5¢1=743 LOWe=e~~es|Moderate Moderate 0.32 y
9-26 0.6=-2.0 0.18-0,22 5.1-6.0 LOW~==~==~|Moderate Moderate 0,28
26-=60 0.6-2.0 0,14-0,20 5¢1-6,0 |LOW=~ee=-s|{Moderate |Moderate 0,28
Fredonia:
TFdc:
Fredonia part-~--{ 0-10 0.6-2,0 0.18-0,22 5.6=-7.8 LOW~~eem~elHigh~eneeaa Moderate 0,37 3
10-28 0.2-0.6 0,13-0.,18 5.6-7.8 Moderate Higheeeeea Moderate 0.28
28 —— ——— e jeecceee- B L L g e 0.28
Rock outcrop
part.,

See footnotes at end of table,
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TABLE 15.~-PHYSICAL AND CHEMICAL PROPERTIES OF SOQILS~--Continued

! i Available Shrink- Risk of corrosion__| Erosion
Soil name and \ Depth Permea- water swell Uncoated } factors
map symbol bility capacity potential steel Concrete K
In In/hr In/in pH
Frondorf: 1 i
1Fre: i
Frondorf parte---| 0-20 0.6-2.0 0.16-0.23 LOW==~~~~~|Moderate Higheeee-- 0.32 §
20-33 0.6=-2.0 0.08-0.16 LOW====a==]|Moderate Higheeeew- 0.17 |
|33 - - S D e -
i i i i
Lenberg parteee<-{ 0-=11 0.6-2,0 0.17-0.23 LOWmm=e= --yModerate Moderate 0.U3
11-25 | 0.2~0.6 {0.11-0.18 Moderate |Moderate |Noderate 0.37
25-37 0.2-0.6 0,10-0.,16 Moderate Moderate Moderate 0.25
37 - - e me——— mmmmem e ————— —— -
1FrD: ]
Frondorf parte---} 0-20 0.6-2.0 0.16-0.23 LOWenemm~~ IModerate Higheeee~ -} 0.32
20-33 0.6-2,0 0.08-0.16 | |LOWemaman- {Moderate Higheemeex -
33 e P P R -—-
i i i | i
Lenberg parte~e--{ 0-11 0.6-2,0 0.17-0.23 LoWammenae Moderate }Moderate | 0.43 |
11-25 0.2-0.6 0.11-0.18 Moderate Moderate Moderate 0.37
25-37 0.2-0.6 0.10-0,16 Moderate Moderate Moderate 0.28
37 -——— - EE e EE I LT ET e e L L
Garmon: .
GMEsec~cvneannnean={ 0~10 2.0-6.0 0.14-0.20 LOW~w~w===|{LOW~~=e=~={Moderate 0.28
10-32, 1 2.0~6.0 0.,10-0.19 LOW~~==eme=|LOW~=anaxa Moderate 0.28
32 — B T P B B ] T |-
Gatton: H
(¢ : P IPR I R———— S o P 0.6-2,0 0.19-0.23 LOW==~-~-~~~[Moderate Moderate 0.37
6-22 0.6-2,0 0.18-0.23 LOW=mema= ~{Moderate Moderate 0.43
22-42 10.06=-0.2 0.,07-0.12 lLOW=mannee Moderate Moderate 0.37
42-65 0.6-2.0 0.07-0,12 {Moderate Moderate Moderate 0.28
Gullied land:
Gu.
Hagerstown: i i
HnB, HnC, HnD===~-| 0-6 0.6=-6,0 0.16-0.22 {LoWamam= ~-~{Moderate LOWmemme==] 0,32
6-13 0.6-2.,0 0.10-0,18 Moderate Moderate LOWememe==| 0,26
13-48 0.6=-2,0 0.10-0.18 Moderate Moderate LOWem=—- -~} 0.28
oy - P - o v o o v -) mmm——.—-——— PO | S
48 { i
Huntington: i | i
Huesweemeocccnmcnnoae=] 0=11 0.,6-2.0 }(0.18=-0.23 ILOW=mmccne e | LOW e Moderate | «==
11-50 | 0.6-2.0 }0.10-0,16 iLow------—{Low-------iﬂoderate -—
t
Lawrence: | ,
Le - 0-8 0.6-2.0 0.19-0.23 LoWemanaan Higheeeaw- Highee=we=} 0,43
8-17 0.6~2,0 0.18-0.22 |LOWeeemana Higheeeee= Higheeeee- 0.37
17-44 }0.06-0.2 0.08-0.12 |LoWamman ~=~{Higheerae= Highe=wee={ 0.43
44.64 [0,06~0.6 0.08-n,12 %Low------- Higheee=-~={Highee=ea -1 0.37
1
Lenberg: :
1LfE: i
Lenberg part-----} 0-9 0.6-2.0 {0.17-0.23 [ Y- 1" S Moderate |[Moderate | 0.43
g-25 0.2-0.6 0.11-0,18 |Moderate |Moderate Moderate | 0.37
25-37 0.2-0.6 0.10-0,16 iModerate Moderate |Moderate | 0.28
37 —- - e e O e
]
Frondorf parte---| 0-21 0.6-2.0 }0.18-0.23 ILOW~mm e Moderate JHighe==ee-- 0.32
21-32 | 0.6-2,0 0.08-0.16 |LoWe~~e~==|Moderate |[High-e~-- -} 0,17
32 - -—- B ) D Bt T
i H
Lindside: H i
Ln 0-66 0.6-2.0 {0.18-0.26 !Low-----—— Moderate |LOW=e~eeee| -«--
1
] '

See footnotes at end of table,
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TABLE 15.~-PHYSICAL AND CHEMICAL PROPERTIES OF SOILS-~-Continued

151

Available Shrink- |__Risk of corrosion Erosion
Soil name and Depth Permea~ water Soil swell | Uncoated factors
map symbol bility capacity reaction potentialj steel Concrete K i T
1
In In/hr In/in pH !
Markland:
77 Lo} P 0-5 0.6-2,0 |0.14-0,18 | 5.1-7.3 {Moderate~-|LOWeecwen= Moderate 0.49 3
5-40 {0.06=-0.2 0.13-0,18 5.1=6.5 Higheeeee= Higheeeee= Moderate 0.32
40-70 {0.,06-0.2 0.13-0.18 6.1-T7+8 High-mam-- Highew=ww- LOWesrwaan 0.32
MeGary
MPecessccmannmeann 0-6 0.49 | 322
6-~29 0.32
29-70 0.32
Melvin
e e 0-8 0.6=-2.0 0.18-0.2 5.6=7.8 LOWemeamaa Highee==e- LoWememramaxe 0.43 -
8-50 E 0.6-2,0 0.18-0.23 5.6=7.8 11" E— Higheeeee- | )" L ——— l 0.43
1 ]
Newark: ]
NDmmm s cnman 0-10 | 0.6~2.0 }0.15-0.23 | 5.6-7.8 |LOW===emn= Higheeme-- LOW~mmmmnn 0.43 | ~--
10-50 0.6=2,0 0.18-0.23 5.6=7.8 LoWem~eaea Higheeee=- LOWemanaaa 0.43
]
t
Nicholson: ( § ] |
NCA, NCcBewew- wmemal 0-7 | 0.6-2.0 0.,19-0.23 4.,5-7.3 LoWameeeea Moderate Moderate 0.43 3-2
7=23 0.6=-2.0 0.18=0,22 4,5-6.0 LOW=mwmeea Moderate Moderate 0.43
23-41 §0.06~0.2 0.07-0.12 4.5-5.5 LOWeweenea Moderate Moderate | 0.43
41-66 10.06~0.6 }0.07-0.12 | 4.5-5.5 {Moderate {Highea—-=e- Moderate E 0.37 |
i i 1
Nolin: { l H !
L 0-10 | 0.6-2.0 0.18-0.23 | 5.6=7.3 |LOW==enen= {LoWememmme Moderate | 0.43 | ---
10-66 0.6-2.0 }0.18-0.23 5.6=7¢3 |LOWmemama-e ] o) " L— Moderate | 0.43 |
Nolin variant:
[ T 0-9 2.0-6.0 0.14-0,18 5.6=~7.3 LOWewmeem— LOWmmma——— Moderate 0.43 4
9~48 2.0-6.0 0.06~0.11 5.6=T43 LOWenmenen LOW===maew Moderate 0.43
48-60 2.0-6.0 0.,08-0.21 5.6-7.3 LOW~mmemn~ LOWeem—em—~ Moderate 0.43
Otwell:
OtA, OtBeececececcaa- 0-26 0.6-2.,0 0.22-0,24 5.1=7+3 LoW~mmecana Moderate Higheeeaee- 0.43 3-2
26=42 {0.06-0,2 0.07~0,14 4,5=-5,5 LOWemmmmne= Moderate Highemeea- 0.43
42-64 }0.06=-0.2 0.07-0.14 5.1=7.3 LOWme~em—— Moderate Higheeee~= 0.43
t
t
Pembroke:
PmB, PmCeeecccccana 0-7 0.6-2.0 0.18~0.23 4.5-7.3 LoW=wrmmmm— LOWawanaaas Moderate 0.32 4
7-40 0.6-2.0 0.18-0.22 5.6=6.5 LOWam—emaa LoW~amem—— Moderate 0.28
40-66 0.6=2.0 0.13-0.19 5.1=6,0 |Moderate |{Moderate Moderate E 0.26 5
i i i i
Ramsey: | H
TRaE: ] i
Ramsey parte-e--- 0-16 6.0-20 0.09-0.12 §.,5-5.5 |LOWmmmen~~ |LOWemmmaaa Moderate 0.17 1
t b e s | o o o i o e e g
' = 3 ' 5
Steinsburg parte-{ 0-7 2.0-6.0 0.10~0,14 | 4.5-7.3 |LOW~mmmem= LOWemmeem- Higheeeee= 0.28 2
7-18 2.0=-6.0 0.10-0.14 | 4.5-5,5 |LOW=wwomw= LOWemeena- Higheeewee -
18~35 | 2.0-6.0 0.04-0.10 4,5-5.5 |LOWemwmew= LOWmmamew—- Highee=e-=~ ——-
35 1 e-- ——- -~ e nd DR LY EE SRR -—
H ]
Allegheny part---|{ 0-6 0.6-2.0 {0.12=0.22 | 4.5-7.3 |jLOW=m=een-= {LoW~mmeana Highewmmmm- 0.32 { &
6~-33 0.6=2.0 0.13-0.,18 4,5+5,5 |(LOWwmwwmem= |LoWmmmmamn Higheeme=-" 0.28 |
33-50 | 0.6-2.0 (0.08-0.17 | 4.5-5.5 §Low ——————— LOWmmma——— Highee==e- 0.28
50 —— ——— O D U ——
|
Riney: |
RbC, RbD, RbHE, , ! :
ReD3emnmmmnnncnne 0-8 2,0-6,0 }0,12-0.18 | 4,5-7.3 {LOWwmmmaum~ Moderate |Highe-ew-- 0.28 y
8-54 2.0-6.0 0.,13=-0.17 4,5-5.5 jLoWw~mewes Moderate Higheeeeae- 0.28
54-65 2.0-6,0 0.05~0,14 4.,5+5,5 |LOWwwmema~ Moderate Higheseeea ! 0.28
i i

See footnotes at end of table.
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS~~Continued

| i Available Shrink- Risk of corrosion Erosion
Soil name and | Depth| Permea-~ water | Soil swell Uncoated
map symbol bility capacity reaction potential steel Concrete K | T
in In/hr In/in pH
Robertsville: .
B e e T 0-8 0.6=2.0 0.19-0.23 4,5-7.3 LOWewmanaa Higheeaeea High=e=e=- 0.43 3
8-16 0.6-2.0 0,18=-0.22 4.5-5.5 LoWe~wae= ~=iHighemeeaalHigheeeea=) 0,43
16=-45 10.06=0.2 0.08-0.12 4,5-5.5 LoW=smamax Higheeee-e- Higheeeee- 0.43
45-66 {0.,06-0.6 0.08-0,12 4.5-5.5 LOWesmw=m~{Highee==e~|Moderate 0.43
hkock outcrop:
TRok s i
Hock outecrop 1
part. i i E i
i [
Corydon parte--~e| 0=5 0.6~-2.0 0.18-0,22 6.1=7.3 LOW=~~ewme|LOWemamana LoWemenena 0.43 2-1
5-16 0.2-0.6 0.11=-0.20 6.1-7.3 Moderate Moderate LOWemwwe=a! 0.24
16 ——— ——— ——— [N SERTRTRR S mmmm——— ———
Sadler: . i H H
SdA, SdB, SdCemew- ! 0-10 | 0.6-2.0 }{0.19-0.23 4,5-T7.3 LOWem==ee=iModerate |Highee=~===} 0.43 3
{10-28 | 0.6-2,0 {0,18-0.22 | 4.5-5.5 |LOW=mmemm-= Moderate |High~=e-=~] 0.43
28=-51 {0.,06-0.2 0.07-0.12 | 4.5-5,5 LOW==w~e=s|Moderate Higheew-ea} 0,43
51-64 {0,06~0.6 0:07-0.12 | 4.5-5.5 LoW=mneees Moderate Higheeeew- 0.43
Sensabaugh: t
Sgemmccccccncecana 0-27 0.6-2.0 0.12-0.18 5.6=-7.8 LOoWeennasa ILOWennmen-" LOWeeanaaa 0.20 5
27=60 0.6-6.0 0.10-0.16 5.6~7.8 LoW=eecaana LoWw=weacana LOWe~====e=j 0,20
Sonora: 1
SnB, SnC, SnC3e==~j 0-9 0.6=-2.0 0.19-0.23 4,5-7.3 |LOWme~~mewe|{LOW~=~~~-a={Moderate 0.32 y
g-25 0.6=-2.0 0.18-0.22 4,5-6.5 LOW~ewmeeme | LOW~eeeen~ Moderate 0.32
25-39 | 0,6~-2.0 (0.12-0,18 | 4,5-5,5 {LOW=m=e== ~{LOoWewsaccn|Highemenuan 0.32
39-71 | 0.6-2.0 {0.,13-0.18 | 4.,5-5.5 [Moderate |Highem=m-= Higheemen- 0.28
Vertrees:
vrC, VrD, VrE,

Vil3wmmrncnncann~) 0-7 0.6-2.0 0.16-0.22 4,5-7.3 LOW=womeona|LOWaanmmee|LOWenamnea] 0,37 4
7-51 0.2-0,6 0.14-0.18 4.,5-6.0 Moderate Moderate Moderate | 0.28
51=-70 0.2-0.6 0.,10-0.16 5.1=7.3 Moderate Moderate Moderate ; 0.28
]
waynesboro: i
WwbC, WbD, WDE, i
weCe, WCD3=mwcmeme] 0-12 | 0.6~2,0 }0,16-0.20 | U4.5-743 |LOW~mm~em ~iLOW~=s~esaiHighenaeae] 0.24 5
12-30 | 0.6=2.0 }0.15-0.19 | 4.5-5.,5 |LOW=m=mm== Moderate |[Highe~ee-- i 0.28
30-60 0.,6-2.0 0.12-0.16 ‘ 4,5-5.5 Moderate Higheemee- Higheweae= i 0.28
t
Wellston: ; ; !
W1B, W1C, WlC3~===] 0-12 0.6=-2.0 0.18-0.22 | 4.5-7.3 LOWe~~~~~-|Moderate Moderate | 0.37 3
12-30 0.6=2.0 0.17=0.21 4,5-6,0 |LOW======-|Moderate Highe=ee-- 1 0.37 |
30-50 0.6=2.0 0,12-0,17 4.,5<5.5 ELow-—----- Moderate Higheeaa=a E 0.37 !
L

.

L

1This mapping unit is made up of two or more dominant kinds of soil, See description of the mapping
unit for the composition and behavior characteristics of the mapping unit.
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{The definitions of "flooding" and "water table" in the Glossary explain terms such as "frequent," "brief,"

“apparent,” and “"perched."

the feature is not a concern]

The symbol > means more than,

Absence of an entry indicates that

Hydro=- looding High water table Bedrock
Soil name and logic
map symbol group Frequency Duration {Months Depth Kind Months Depth Hardness
Et In
Allegheny:
1a1D:
Allegheny part--{ B Nong=emmemnae - —— >6.0 — - >48 Hard
Lenberg partee~- C Nongememmemem~ -——— - >6.0 - ——— 20-40 Rippable
Caneyville part- [ NON@emacmwma —— ——— ——— ——— ——— 20=-40 Hard
Ashton:
ASmmmmma e —— B Occasional~~{Very brief{Dec~Apr >6.,0 ——— —— >60 ——
Caneyville: !
1cnD: i
Caneyville part-{ C |[NOonemmemmme~a - - — — — 20-40 Hard
Rock outecrop
part,
1cnE:
Caneyville part- c None=wemeee- - .- — —— ——— ——— 20-40 Hard
Rock outcrop
part.
Crider:
CrB, CrC, CrDa-e-{ B None=mmmmmuan —— _— - _— ——— >60 Hard
Cumberland:
CsC, CsD, CtC3,
CtD3=emmmmmemeea} B [T Y Y. —— —— >6.0 —— _— >60 —
Dunning:
DRemceccccnnwnnences} D Frequente~e~|Briefee~es|{Nov-May 0-0.5 |Apparent | Nov-May >48 —~——
Elk:
ElB, ElCewscremna B Occasional--{Very brief|Dec-Apr >6.0 - -~ >60 -—
Fredonia:
1FdC:
Fredonia part---}{ C None~mmmmmama ——— - ——— —— ——— 20-40 Hard
i
Rock outcrop
part.
Frondorf:
1Frc:
Frondorf parte-- B Nongemeacam~ ——— ——— >6.0 ~——— — 20-40 Rippable
) |
Lenberg parte--- C {Nonewmmeemax ——— - >6.0 -——— ——— 20=-40 Rippable
1FrD:
Frondorf part--- B Noneewewowaa —— ——— >6.,0 ——— —— 20-40 Rippable
Lenberg part----{ ¢ NOong-swa—wnn —— —— >6.0 — — 20-40 |Rippable
Garmon:
GMEememenoneneeee] C NOnEe==ewmmcwen - ——— 56,0 _— — 20-40 }Hard
Gatton:
GhBercenccmm——n - B Nong=wmeeana —_— —— 1.5~-2.0 |Perched Jan-Apr >60 ———
Gullied land: {
Gu., |
t
t

See footnotes at

end of table,
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TABLE 16.~~SOIL AND WATER FEATURES--Continued
{Hydro- looding Bigh water table Bedrock
S0il name and | logic i
map symbol group Frequency Duration jMonths Depth Kind | Months Depth Hardness
Et In
Hagerstown:
HnB, HaC, HnDe~~~}{ C NONE===mmme- - -— >6.0 — ——- >40 Hard
Huntington: ! i !
Hueeom- - B Frequent~~~~{Briefee--~{Nov-May| 4.0-6.0 |Apparent Dec-Apr | >60 ———
t 1]
t l
Lawrence: i H
Le C Occasional--}Very brief{Dec-Apr{ 0.5-1.5 EPerched i Dec-~-May >60 ' ———
t
] t
Lenberg: |
TLfE: ] i
Lenberg parte---{ C NoN@wmewmmen ——— ——— >6.0 ——— i ——— é 20-40 |{Rippable
i
Frondorf part--- B Noneemmmem - ——— —— >6.0 — - 20-40 Rippable
Lindside:
Liememee— mmmmm——i c Frequent~~-~}Brief-~-~~{Nov-May{ 1.5-3.0 {Apparent Dec~-Apr >60 -
t
1 i
Markland:
MAC3~wanmcmnmmmnm c Occasional~--|{Very brief{Dec-Apr{ 4.,0-6.0 {Perched Jan-Apr >60 -——
McGary:
MP e e ——— ———— C §0ccasiona1-- Very brief|Dec-Apr{ 0.5-1.5 }{Apparent Jan-Apr >60 ~——
i
Melvin: | }
MVewemm e e e ~-={ D Frequent-~-~{Briefe---- %Nov-May <0.5 iApparent { Nov-May | >60 ~——
1
i i |
Newark:
)]+ P—— e ———— [ Frequente=--{Brief--~--~|Nov-May| 0.5-1.5 |Apparent Dec~Apr >60 -~
Nicholson:
NecA, NCBewwewnana C Nongermemecnwas ——— ——— 1.5-2.0 {Perched Jan-Apr >60 Hard
Nolin: |
|7 --=! B Frequent----{Brief-----{Nov-May}| 4,0-6.0 |Apparent | Dec-Apr | >48 Hard
Nolin variant:
NVemeeea e e A Frequente=e-|Briefece-- Nov-May| 3.0-6.0 |Apparent Dec-Apr >60 —~—
Otwell: i
OtA, OtBecewmcee- [ Occasional--{Very brief|Dec-Apr}{ 0.5-2.,0 {Perched Jan-Apr >60 -
Pembroke:
PmB, PmCeca~=- - B Nong@eemewewa ——— ——— >6.0 - - >60 Hard
Ramsey:
1RaE:
Ramsey parteeee- D None-«sacan~ee -——— - 6.0 — -—— 12-20 Hard
Steinsburg part- C None--~-enee- -— ——- 6.0 —— ——— 20-40 Rippable
Allegheny part-- B Nongememean~ ——— - E >6.0 ——— | -~ | >48 |Hard
i i | i
Riney:
RbC, RbD, RbLE,
ReD3~wmmmm e B None-=mmeme-= —— —— >6.0 - - >48 Rippable
Robertsville:
Rwmecceecsmmameea| D Occasional--}{Very brief}|Dec~-Apr 0~-1.0 {Perched Dec-May >60 -——
Rock outecrop:
1RoE:
Rock outcrop
part.
Corydon parte--~- C Nongeweemwame —— —-——— >6.0 - ——— 10-20 Hard
Sadler:
SdA, SdB, SdCe~--{ C Nong-mmmmmm - — .—- 1.5-2.0 i{Perched Jan-Apr >48 Hard

See footnotes at end of table.
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: [Hydro- Flooding Hieh water table Bedrock
Soil name and logic .
map symbol group Frequency Duration {Months Depth Kind Months Depth Hardness
Ft In

Sensabaugh:

SEemmcmmemcec———— B Frequent~---|Brief-e~-~{Nov~May| U4,0-6.0 {Apparent Jan-Apr 42 —-———
Sonora:

SnB, SnC, SnC3~~- B None=emaceas —— ——— >6.0 -——— —— >60 ———
Vertrees:

vrC, VrD, VrE,

VtD3----—-------§ B None=~eeneae ——— ——— >6.0 ——— ——— >60 ——
Waynesboro:

WbC,. WbD, WbE,

WeC3, WeD3mwwwaa B Nong~eeimaan —— -——— 6.0 -——— - >60 —~——
Wellston:
~WiB, W1C, W1C3--~{ B Nonemmeemeas —— -——— >6.0 — ——— 42 Hard

1This mapping unit is made up of two or more dominant kinds of soil

unit for the composition and behavior characteristics of the mapping unit,

+« See description of the mapping
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TABLE 17. - ENGINEERING TEST DATA
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TABLE 17. -~ ENGINEERING TEST DATA--Continued

i i [ ! Moisture } Percentage. ! Percentage smaller i = Classi-~
density1 passing sieve2-~ than¢-- o pad fication
a 2
E -
Soil name and Parent Report ﬂ P o o
location material No. Depth g g o et [o} ®
! _ﬁ ,E No. iNo. jNo. sNo. {0.05 {0.,02 {0.005i0.002;% -~ o ; -
! % } o iy {10 j40 1200 | mm mm mm mm > a 7] b
| £ | & i ! ! - 2] b c
a © >
—
B
! In iLb/cuj Pet Bet
t
i i i 1 |
Sonora silt loam H | ; H i
(modal): i i ' i i : i i i

Larue County, Kentucky;|Loess and |62-4-2 | 9-25{ 110 16 {100 {100 {100 |- 73 { 65 { 53 31 26 | 32 12 }a-6 |{cL
11/ mile east of residuum 62-4-4 }33-72{ 101 { 23 {100 {100 {100 | 68 51 U6 43 4o | 42{ 25 {A-T-6{CL
Sonora; on No. side of} from sand- ! i i i i i H i i
road along Kentucky stone and } H | H ! H H
Highway 84 and 3/4 shale. H ! } i [ [ i
mile east of inter- i ' i i H
section of Kentucky H ! i i
Highway 84 and U.S. i i
Highway 31-W. H i i

i i H : i ! ; i } } H
Vertrees silt loam } [ i H ; i i } i i
(modal): } H i H : i _

Larue County, Kentucky;|Residuum |62-2-2 7-24 96 22 | 98 | 98 97 90 86 79 63 56 70 41 }A-7-6i{CH
41/, miles | from lime- }62-2-3 {24-51} 98 20 { 96 | 96 { 93 | 84 78 72 58 5t | 62{ 33 {A-7-6icCH
northwest of ! stone and H H
Athertonville; on ! shale. i i
north side of Cecil |} { i
Ridge Road. | i i | } i i : : } } H

i H 1 i H I 1 1 H H H

IMaximum dry density and optimum moisture based on AASHTO Designation T 99-74, Method A,

2Mechanical analyses according to the AASHTO designation T 88-72. Results by this procedure frequently may differ somewhat
from results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHTO
procedure, the fine material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the
basis of all the material, including that coarser than 2 millimeters in diameter. 1In the SCS soil survey procedure, the fine
material is analyzed by the pipette method and the material coarser than 2 millimeters in diameter is excluded from
calculations of grain-size fractions. The mechanical analyses used in this table are not suitable for use in naming textural
classes for soil,

3Based on AASHTO Designation T 89-68,"
4Based on AASHTO Designation T 90-70.
5Based on AASHTO Designation M 145-73,
6Based on the Unified Soil Classification—-System ASTM Designation D2487. Soil Conservation Service and the Federal

Highway Administration have agreed to consider that all soils having a plasticity index within 2 points of the A line are to be
given a borderline classification. An example of a borderline classification obtained by this method is CL-~ML.

XMONLNAY ‘SHLLNNO0D ANYVT ANV NIQYVH
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[An asterisk in the first column indicates that the soil is a taxadjunct to the series.

SOIL SURVEY

TABLE 18,-~CLASSIFICATION .OF THE SOILS

See text for a

description of those characteristics of the soil that are outside the range of the series]

Soil name Family or higher taxonomic class

Allegheny Fine-loamy, mixed, mesic Typic Hapludults

Ashton Fine-silty, mixed, mesic Mollic Hapludaifs

Caneyville Fine, mixed, mesic Typie Hapludalfs

Corydon Clayey, mixed, mesic Lithic Argiudolls
#Crider Fine-silty, mixed, mesic Typic Paleudalfs
#Cumberland Fine, mixed, thermic Rhodic Paleudalfs

Dunning -~} Fine, mixed, mesic Fluvaquentic Haplaquolls

Elk Fine-silty, mixed, mesic Ultic Hapludalfs

Fredonia Fine, mixed, mesic Typic Hapludalfs

*Frondorf Fine-loamy, mixed, mesic Ultic Hapludalfs

Garmon Fine-loamy, mixed, mesic Dystric Eutrochrepts

Gatton - Fine~loamy, mixed, mesic Typic Fragiudalfs

Gullied land=ee~ec<<ceeew-=| Udorthents '

Hagerstown Fine, mixed, mesic Typic Hapludalfs

Huntington Fine-silty, .mixed, mesic Fluventic Hapludolls

Lawrence .Fine-silty, mixed, mesic Aquic Fragiudalfs

Lenberg Fine, mixed, mesic Ultic Hapludalfs

Lindside Fine-silty, mixed, mesic Fluvaquentic Eutrochrepts
Markland Fine, mixed, mesic Typic Hapludalfs

$McGary Fine, mixed, mesic Aeric Ochraqualfs

Melvin-. Fine-silty, mixed, nonacid, mesic Typic Fluvaguents
Newark Fine-silty, mixed, nonacid, mesic Aeric Fluvaquents
Nicholson Fine-silty, mixed, mesic Typic Fragiudalfs

Nolin Fine-silty, mixed, mesic Dystric Fluventic Eutrochrepts
Nolin variante--ee<ee-ewce..| Coarse-loamy, mixed, mesic Dystric Fluventic Eutrochrepts
Otwell : Fine-silty, mixed, mesic Typic Fragiudalfs

Pembroke Fine-silty, mixed, mesic Mollic Paleudalfs

Ramsey Loamy, siliceous, mesic Lithic Dystrochrepts

Riney Fine-loamy, siliceous, mesic Typic Hapludults

Robertsville~cecccececacaaa
Sadler
Sensabaugh
Sonora
Steinsburg
Vertrees
%Waynesboro
wWellston

Fine-silty, mixed, mesie Typic Fragiaqualfs
Fine-silty, mixed, mesic Glossic Fragiudalfs

Fine-loamy, mixed, mesic Dystric Fluventic Eutrochrepts

Fine-loamy, mixed, mesic Typic Paleudalfs
Coarse-loamy, mixed, mesic Typic Dystrochrepts
Fine, mixed, mesic Typic Paleudalfs

Clayey, kaolinitic, thermic Typic Paleudults
Fine-silty, mixed, mesic Ultic Hapludalfs
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