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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 o agronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for conservationists, recreationists, teachers, or

students; to specialists in wildlife management, waste disposal, or pollution control,



This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership 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 performed in the period 1970-1977.
Soil names and descriptions were approved in 1978. Unless otherwise
indicated, statements in this publication refer to conditions in the survey area in
1978. This survey was made cooperatively by the Soil Conservation Service,
the Kentucky Department for Natural Resources and Environmental Protection,
and the Kentucky Agricultural Experiment Station. It is part of the technical
assistance furnished to the Union and Webster Counties Conservation Districts.

Soil maps in this survey may be copied without permission. Enlargement of
these maps, however, could cause misunderstanding of the detail of mapping.
If enlarged, maps do not show the small areas of contrasting soils that could
have been shown at a larger scale.

Cover: Permanent pasture of Wellston silty clay loam, 12 to 20 percent
slopes, severely eroded, in the foreground. Corn, soybeans, and wheat on
areas of Memphis, Uniontown, and Wakeland soils in the background.
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foreword

This soil survey contains information that can be used in land-planning
programs in Union and Webster Counties. It contains predictions of soil
behavior for selected land uses. The survey also highlights limitations and
hazards inherent in the soil, improvements needed to overcome the limitations,
and the impact of selected land uses on the environment,

This soil survey is designed.for many different users. Farmers, ranchers,
foresters, and agronomists can use it to evaluate the potential of the soil and
the management needed for maximum food and fiber production. Planners,
community officials, engineers, developers, builders, and home buyers can use
the survey to plan land use, select sites for construction, and identify special
practices needed to insure proper performance. Conservationists, teachers,
students, and specialists in recreation, wildlife management, waste disposal,
and pollution control can use the survey to help them understand, protect, and
enhance the environment.

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet or subject to flooding. Some are shallow to bedrock.
Some are too unstable to be used as a foundation for buildings or roads.
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A
high water table makes a soil poorly suited to basements or underground
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 maps. The
location of each soil is shown on the detailed soil maps. Each soil in the survey
area is described. Information on specific uses is given for each soil. Help in
using this publication and additional information are available at the local office
of the Soil Conservation Service or the Cooperative Extension Service.

LS e

Glen E. Murray
State Conservationist
Soil Conservation Service
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UNION AND WEBSTER COUNTIES are in the
northwestern part of Kentucky. Union County is bounded
on the north and west by the Ohio River, on the
southeast by the Tradewater River and Webster County,
and on the east by Henderson County. Webster County
is bounded on the north by Union and Henderson
Counties, on the west by the Tradewater River, on the
east by the Green River, and on the south by Hopkins
County. There are 217,860 acres or 340 square miles in
Union County, and 216,770 acres or 339 square miles in
Webster County. Dixon is the county seat of Webster
County, and Morganfield is the county seat of Union
County.

These counties are in the Western Coal Field
physiographic region of Kentucky. The highest elevation
in the area, in the central part of Union County, is about
670 feet. The lowest elevation, in the southwestern part
of Union County, is about 330 feet. Drainage is to the
north and west.

Relief ranges from nearly level to steep. Most of the
steep areas are in the central part of the survey area.
Wide valleys are in the eastern and western parts.
Nearly level to sloping, well drained to poorly drained
soils that formed in alluvium are on the valley floors. A
large part of Union County is within the Ohio River flood
plain.

Farming has been an important economic value in
Union and Webster Counties since the first settlement.
Corn, soybeans, hay, and pasture are the main crops.
Hogs and beef cattle are the most commonly raised

livestock. Coal mining and its supporting industries are
the major sources of nonfarm income. Numerous
manufacturing plants have moved into and around the
survey area since about 1965. This industrial
development has added greatly to the local economy.

A previous soil survey of Union County was published
in 1902 (70). The present survey updates the first survey
and provides additional information and larger maps that
show the sails in greater detail.

general nature of the survey area

This section provides general information about Union
and Webster Counties. It briefly describes the history of
settlement and development; geology, relief, and
drainage; farming; industry; natural resources; and
climate.

history of settlement and development

Union County was formed from Henderson County in
1811. The first permanent settlement had been made
about 1805. Before this, immigrants had visited the area,
but they had traveled on farther west or had returned to
their homes in the east. The earliest settlers were from
Virginia, North Carolina, and other parts of Kentucky.
They were made up of two groups. One group claimed
land under army grants made by the Federal



Government for services during the Revolutionary War.
The other group settled under the head-rights law. This
law granted land to the settler who could prove that he
had permanently settled and made improvements on the
land he claimed.

Originally, the upland areas of Union County were
covered with dense hardwood forests, and large areas of
the lowlands were covered with cane. Wild game was
abundant. The upland areas were settled before the
lowlands because the stream bottoms were swampy.
Forests were cleared, and corn and tobacco were
grown. Corn was planted for food, and tobacco was sold
for income. About the middle of the 1800's, wheat
became an important crop. Once settlement had begun,
the county developed rapidly. The raising of livestock,
hogs, cattle, sheep, and draft animals became an
important industry.

After the more desirable upland areas had been
developed, the wet bottom lands were drained. These
fertile areas were made productive through ditching and
tile drainage (70).

Webster County was formed from Henderson, Union,
and Hopkins Counties in 1860. It was named in honor of
Daniel Webster. Dixon was incorporated as the county
seat in 1861. It was named for Lieutenant Archibald
Dixon.

At the time of settiement, Webster County was
covered with forests of white oak, black oak, poplar, and
sweetgum. Wild game was plentiful. Logs were rafted by
the settlers to Evansville, Indiana, and to other places.
Tobacco became an important crop. As early as 1870,
most towns in the county had at least one factory to
prepare the tobacco for market.

The first oil well in the area was drilled near Sebree in
1913. As late as 1952, Webster County was the largest
producer of oil in Kentucky.

geology, relief, and drainage

Union and Webster Counties are in the Western Coal
Field physiographic region of Kentucky. Sedimentary
rock of Pennsylvanian age underlies the soils of the
counties.

The rock of Pennsylvanian age consists of sandstone,
siltstone, and shale. The Carbondale and Tradewater
Formations are mostly of Middle Pennsylvanian age; the
Henshaw, Lisman, and Sturgis Formations are of Upper
Pennsylvanian age; and the Caseyville Formation, in the
western part of the survey area, is of Lower
Pennsylvanian age.

A layer of loess, or windblown silt, covers the uplands
throughout the survey area. This layer ranges from 2 feet
to more than 50 feet thick. It is thickest in the western
and northern parts of Union County and thinnest in the
southern and eastern parts of Webster County. In some
steep areas, this layer of loess is very thin or is absent.
In other steep areas, bedrock is exposed, and sandstone
cliffs have formed.

Soil survey

Alluvium covers a fairly large part of the survey area.
The flood plain of the Ohio River extends along the
border of Union County for about 40 miles and is as
much as 2 miles wide. Flood plains of the smaller
streams are wide as compared to stream size. The
alluvium, which is thickest near the Ohio River, ranges
from 6 feet to more than 150 feet.

Soils of the uplands are undulating to steep. The
undulating soils are mostly on low, loess-covered hills
adjacent to wide valleys that are covered with alluvium.
Elevation of these hills is commonly less than 40 feet.

A few hilly areas are in the western and south-central
parts of Union County, but most of the hilly topography is
in the central part of Webster County. These hills have
narrow, winding tops. Side slopes are steep, and valleys
are narrow (fig. 1). The elevation between the ridgetops
and the valley floors differs as much as 240 feet, but it is
mostly less than 200 feet.

Drainage in the survey area is generally to the north
and southwest. The Ohio River, which forms the
northern boundary of Union County, flows to the
southwest. Other streams flow to the north and west into
the Ohio River. The Green River, a tributary of the Ohio
River, is the eastern boundary of Webster County.
Highland Creek is the eastern boundary of Union County,
and the Tradewater River is the southwestern boundary
of both Union and Webster Counties. Other small
streams and drainage ditches flow directly into the Ohio
River.

farming

The sale of farm products accounts for much of the
income in Union and Webster Counties. According to the
United States Census of Agriculture (22), the principal
crops in the survey area in 1974 were corn, soybeans,
wheat, hay, tobacco, and woodland. A small acreage
was in orchards. At present, corn and soybeans account
for most of the income from crops. In most years,
however, about one-third of the corn crop is kept on the
farm and fed to livestock. Tobacco is an important cash
crop in Webster County. Red clover, lespedeza, and
timothy and other grasses are harvested for hay. A
considerable acreage of fescue is grown. Fescue hay is
made into round bales and left on the field for winter
feeding.

In 1974, the principal kinds of livestock in the counties
were cattle, hogs, sheep, and horses. Chickens were
also raised. At present, most livestock are raised for
sale, but some animals provide meat for home use.

In 1974, there were 522 farms in Union County, which
averaged 388 acres. In Webster County, there were 698
farms, which averaged 236 acres. In recent years,
however, the size of farms has increased because large
scale farming is more economical than small scale
farming. This trend is due to the increased use of large
farm machinery. As a result, many small farms are being
combined into larger units, and some small, hilly farms
have been abandoned. Part-time farming is also
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Figure 1.—Winter cornfield in narrow valiey on Collins silt loam. In the background is Frondorf silt loam, 20 to 30 percent slopes, in
native hardwoods.

increasing in Union and Webster Counties. Many people
who live in the country now work in the city.

industry

In 1970 in Union County, residents were employed on
farms, in forestry, fisheries, construction, and in
manufacturing and mining industries. In Webster County,
residents were employed on farms, in construction, and
in manufacturing and mining industries (27).

At present, in addition to local industries, residents of
Union and Webster Counties work in manufacturing
plants in Evansville, Indiana, and Madisonville and
Henderson, Kentucky, and in coal mines in nearby
counties.

natural resources

Other than soil, the major natural resources in Union
and Webster Counties are coal, petroleum, natural gas,
sand and gravel, clay, and trees.

Coal is the principal natural resource. It was first mined
in Union County about 1847 and in Webster County
about 1890 and was obtained by shaft mining. About
3,700 acres in these counties has been surface mined.
Most surface mines are near Providence, Clay, Sullivan,
and De Koven, but at present only two or three small
mines are still operating. Subsurface mines are near
Lisman in Webster County and near Uniontown, Spring
Grove, and in the Camp Breckinridge area in Union
County. In Union County, conveyor belts as much as 12
miles long carry coal from the mines to barges on the
Ohio River.

Oil production began about 1921 and has continued
since that time. The largest oilfields are near Sebree in
Webster County and near Uniontown in Union County.
Natural gas, produced from most oil wells, is used locally
or sold for commercial purposes. Some gas is burned at
the well or released into the atmosphere.

Sand and gravel are dredged from the Ohio River. The
sand is used for making concrete or in road construction.



Much of the gravel has been used for secondary roads
and private driveways. A number of small abandoned
gravel pits are east of Onton.

Deposits of fire clay generally lie beneath layers of
coal in Union and Webster Counties. These deposits,
however, have not been mined to any extent. Slack-
water clay is also abundant, but it has not been used.

In the survey area, large tracts of wet lowlands and
steep uplands are in woodland. According to the
Conservation Needs Inventory, about 38,000 acres in
Union County and 68,000 acres in Webster County are
forest. Mixed stands of hardwoods are predominant, but
several hundred acres have been planted in pine trees.
A few small sawmills are still in operation (fig. 2).

The Ohio River is used for transportation, and it
provides water for industrial and recreation uses. Locks
and dams make the river navigable at all times. Use of
the Ohio River and Green River for barge traffic, and for
recreation purposes, such as boating, swimming, fishing,
and water skiing, is inceasing. Sufficient quantities of
water are available for most uses at a depth of about 30
feet in the Ohio River flood plain. Some wells in this area

Soil survey

are used for irrigation. The Ohio River supplies water to
the city of Uniontown and to the Camp Breckinridge Job
Corps. Manmade lakes provide water for several towns
in the counties. In the past, water for home use was
obtained from wells and cisterns, but it is now piped into
many areas. Ponds are used for watering livestock; for
irrigating, fishing, and swimming; and for home supply.
One lake (fig. 3) has been developed commercially for
swimming, fishing, and camping.

climate
Prepared by the National Climatic Center, Asheville, North Carolina.

In Union and Webster Counties, Kentucky, summers
are hot in the valleys and slightly cooler in the hills. Rain
is fairly heavy and is well distributed throughout the year.
Winters are moderately cold. Snow falls nearly every
winter, but the snow usually lasts only a few days.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Henderson, Kentucky
in the period 1951 to 1975. Table 2 shows probable

Figure 2.—Sawmill processing locally grown timber. A few small sawmills still operate in the survey area.
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Figure 3.—A lake developed for recreation in an area of Memphis silt loam, 2 to 6 percent slopes, and Memphis silt loam, 6 to 12
percent slopes.

dates of the first freeze in fall and the last freeze 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 temperature is 28
degrees. The lowest temperature on record, which
occurred at Henderson on January 24, 1963, is -15
degrees. In summer the average temperature is 76
degrees, and the average daily maximum temperature is
88 degrees. The highest recorded temperature, which
occurred on July 13, 1966, is 106 degrees.

Growing degree days are shown in table 1. They are
equivalent to “heat units.” During the month, growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (50
degrees F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop
between the last freeze in spring and the first freeze in
fall.

Of the total annual precipitation, 23 inches, or 50
percent, usually falls in April through September, which
includes the growing season for most crops. In 2 years
out of 10, the rainfall in April through September is less
than 19 inches. The heaviest 1-day rainfall during the
period of record was 6.26 inches at Henderson on
March 9, 1964. Thunderstorms occur on about 50 days
each year, and most occur in summer.

Average seasonal snowfall is 14 inches. The greatest
snow depth at any one time during the period of record
was 11 inches. On an average of 7 days, at least 1 inch
of snow is on the ground. The number of such days
varies greatly from year to year.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 75 percent
of the time possible in summer and 45 percent in winter.
The prevailing wind is from the south-southwest.
Average windspeed is highest, 11 miles per hour, in
March.



how this survey was made

Soil scientists made this survey to learn what soils are in
the survey area, where they are, and how they can be
used. 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; and the kinds
of rock. They dug many holes to study soil profiles. A
profile is the sequence of natural layers, or horizons, in a
soil. It extends from the surface down into the parent
material, which has been changed very little by leaching or
by plant roots.

The soil scientists recorded the characteristics of the
profiles they studied and compared those profiles with
others in nearby counties and in more distant places. They
classified and named the soils according to nationwide
uniform procedures. They drew the boundaries of the soils
on aerial photographs. These photographs show trees,
buildings, fields, roads, and other details that help in
drawing boundaries accurately. The soil maps at the back
of this publication were prepared from aerial photographs.

The areas shown on a soil map are called map units.

Most map units are made up of one kind of soil. Some are
made up of two or more kinds. The map units in this
survey area are described under “General soil map units”
and ‘“‘Detailed soil map units.”

While a soil survey is in progress, samples of some
soils are taken for laboratory measurements and for
engineering tests. All soils are field tested to determine
their characteristics. Interpretations of those
characteristics may be modified during the survey. Data
are assembled from other sources, such as test results,
records, field experience, and state and local specialists.
For example, data on crop yields under defined
management 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
information then needs to be organized so that it can be
used by farmers, rangeland and woodland managers,
engineers, planners, developers and builders, home
buyers, and others.



general soil map units

The general soil maps at the back of this publication
show broad areas that have a distinctive pattern of soils,
relief, and drainage. Each map unit on the general soil
map is a unique natural landscape. Typically, a map unit
consists of one or more major soils and some minor
soils. It is named for the major soils. The soils making up
one unit can occur in other units but in a different
pattern.

The general soil maps can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils can be identified on the map. Likewise,
areas where the soils are not suitable can be identified.

Because of their small scale, the maps are not
suitable for planning the management of a farm or field
or for selecting a site for a road or building or other
structure. The soils in any one map unit differ from place
to place in slope, depth, drainage, and other
characteristics that affect management.

general soil map units of Union County

1. Nolin-Huntington-Newark

Deep, nearly level, well drained and somewhat poorly
drained, medijum textured and moderately fine textured
soils; on flood plains

This map unit is in the northwestern part of Union
County on flood plains of the Ohio River. It is mostly less
than 2 miles wide. The Wabash and Slim Islands are
included in this unit.

This map unit makes up about 16 percent of Union
County. It is about 24 percent Nolin soils, 16 percent
Huntington soils, 13 percent Newark soils, and 47
percent soils of minor extent.

The well drained Nolin and Huntington soils are slightly
higher in elevation than Newark soils. Nolin soils have a
surface layer and subsoil of brown silty clay loam.
Huntington soils have a surface layer and subsoil of
brown silt loam and are generally adjacent to the river.
The somewhat poorly drained Newark soils are in
swales. They have a surface layer, subsoil, and
substratum of brown silty clay loam. The subsoil has
gray mottles in the upper part, and the substratum is
dominantly gray.

Of minor extent are areas of well drained
Robinsonville soils on low ridges and the moderately well
drained Lindside soils and poorly drained Melvin soils on
flood plains.

Most of the acreage in this map unit is used for corn
and soybeans. A few areas are used for woodland.
Flooding during the growing season occasionally
damages cultivated crops. Recently, large areas have
been cleared, and some have been drained. There are a
few small swampy undrained areas. Pasture and
meadow crops are planted on a very limited acreage
because most areas are flooded in winter and early in
spring. In some years, flooding lasts long enough to
destroy pasture and meadow plants.

If adequately drained, this map unit is well suited to
cultivated crops. The soils have poor suitability for urban
uses and homesites because of the hazard of being
flooded. They are suitable for some recreation uses.
These soils have good potential as habitat for openland
and woodland wildlife.

2. Melvin-Wheeling

Deep, nearly level to gently sloping, poorly drained and
well drained, moderately fine textured soils; on flood
plains and stream terraces

This map unit is in the northeastern part of Union
County on the flood plain of the Ohio River. It is an area
of long, narrow, wet swales separated by long, narrow,
low ridges.

This map unit makes up about 4 percent of Union
County. It is about 32 percent Melvin soils, 19 percent
Wheeling soils, and 49 percent soils of minor extent.

The nearly level, poorly drained Melvin soils are on
flood plains at the lowest elevation. They are silty clay
loam throughout. These soils are flooded for brief
periods in winter and in spring. The nearly level to
sloping, well drained Wheeling soils are on ridges that
are 4 to 6 feet higher in elevation than Melvin soils. They
have a surface layer of silt loam, a subsoil of silty clay
loam, and a substratum of fine sandy loam.

Of minor extent are areas of well drained Aston soils,
moderately well drained Otwell soils, and somewhat
poorly drained Weinbach soils on stream terraces, and
areas of well drained Nolin soils and somewhat poorly
drained Newark soils on flood plains.

The soils in this map unit are used mainly for
cultivated crops and woodland. Most of the soils on
ridges have been cleared and are used for corn or
soybeans. Most swale areas are in woods. The hazard of
flooding is the main limitation for farming and for most
other uses. In addition, some areas of the Melvin soils
are limited by wetness.



If adequately drained, this map unit is well suited to
cultivated crops. Because flooding is such a severe
limitation and so difficult to overcome, these soils have
poor suitability for homesites and for most urban and
recreation uses. Melvin soils have good potential for
wetland wildlife habitat, and Wheeling soils have good
potential for openland wildlife habitat.

3. Memphis-Wilbur-Wakeland

Deep, nearly level to steep, well drained to somewhat
poorly drained, medium textured and moderately fine
textured soils; on uplands and flood plains

Areas of this map unit are scattered throughout Union
County. Typically, the landscape is an area of hilly
uplands and long, narrow flood plains. The dominant
soils on the uplands formed in loess. Soils on flood
plains formed in loamy alluvium.

This map unit (fig. 4) makes up about 38 percent of
Union County. It is about 59 percent Memphis soils, 9
percent Wilbur soils, 7 percent Wakeland soils, and 25
percent soils of minor extent.

Bedded siltstone, sandstone and shale —=
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The well drained Memphis soils are on long, winding,
gently sloping hilltops and sloping to steep hillsides.
They have a surface layer of silt loam and a subsoil and
substratum of silt loam or silty clay loam. Severely
eroded areas have a surface layer of silty clay loam. The
moderately well drained Wilbur soils and the somewhat
poorly drained Wakeland soils are on flood plains. These
nearly level soils are silt loam throughout.

Of minor extent are areas of well drained Wellston
soils on uplands, Uniontown soils on stream terraces,
and Haymond soils on flood plains.

The soils in this map unit are used mainly for
cultivated crops, pasture, and meadow. Most of the
acreage has been cleared. Many steeper areas are
severely eroded. Soils on flood plains are mainly limited
by wetness and by flooding which occasionally occurs in
winter and in spring for brief periods.

This map unit is well suited to cultivated crops if
erosion is controlled and other good management
practices are used. Many of the soils on uplands are
suitable for homesites and for most urban and recreation
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Figure 4.—Relationship of soils to topography and underlying material in the Memphis-Wilbur-Wakeland map unit, in Union County.
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uses. Because of the hazard of being flooded and
wetness, the soils on flood plains have poor suitability
for most urban uses. These soils have good potential for
the development of openland and woodland wildlife
habitat.

4. Patton-Wilbur-Wakeland

Deep, nearly level, moderately well drained to poorly
drained, medium textured soils; on flood plains and
Stream terraces

Areas of these soils are scattered throughout Union
County on wide flood plains and stream terraces
bordered by hilly uplands.

This map unit makes up about 10 percent of Union
County. It is about 55 percent Patton soils, 20 percent
Wilbur soils, 16 percent Wakeland soils, and 9 percent
soils of minor extent.

The soils in this map unit are about the same
elevation. The nearly level, poorly drained Patton soils
are on stream terraces and are commonly covered by
alluvial, brown silt loam 6 to 20 inches thick. Wilbur soils
are nearly level and moderately well drained, and
Wakeland soils are nearly level and somewhat poorly
drained. All of these soils have a surface layer of silt
loam. Patton soils have a subsoil and substratum of silty
clay loam, and Wilbur and Wakeland soils have a
substratum of silt loam.

Of minor extent are areas of well drained Haymond
soils and poorly drained Karnak soils on flood plains, and
areas of moderately well drained Uniontown soils and
somewhat poorly drained Henshaw soils on stream
terraces.

The soils in this map unit are used mainly for
cultivated crops. Most of the acreage has been cleared
and drained. Wetness and flooding are the main
limitations for farming and most other uses. Flooding
occurs mostly in the winter and in spring.

If adequately drained, this map unit is well suited to
cultivated crops. Wetness and the hazard of flooding are
severe limitations for homesites and for most urban and
recreation uses. The soils have good potential for
openland and woodland wildlife habitat.

5. Uniontown-Patton-Henshaw

Deep, nearly level to sloping, well drained to poorly
drained, moderately fine textured soils; on stream
terraces

This map unit is in the southwestern and northeastern
parts of Union County. Most of the acreage is on wide,
nearly level stream terraces. However, some of the
gently sloping to sloping Uniontown soils are on side
slopes of terraces.

This map unit (fig. 5) makes up about 15 percent of
Union County. It is about 33 percent Uniontown soils, 21
percent Patton soils, 9 percent Henshaw soils, and 37
percent soils of minor extent.

The deep, nearly level, well drained to moderately well
drained Uniontown soils are commonly slightly higher in
elevation than Patton and Henshaw soils. In places, they
are on side slopes adjacent to flood plains. The deep,
somewhat poorly drained Patton soils are on wide,
nearly level or slightly depressional areas. The deep,
nearly level, somewhat poorly drained Henshaw soils are
slightly higher in elevation than the adjacent Patton soils.
All of these soils have a surface layer of silt loam and a
subsoil of silty clay loam.

Of minor extent are areas of well drained Memphis
soils on uplands, and areas of well drained Haymond
soils, moderately well drained Wilbur soils, and
somewhat poorly drained Wakeland soils on flood plains.

The soils in this map unit are used mostly for
cultivated crops, but some areas are used for hay and
pasture. A few small, narrow areas along streams remain
in woods. Most of the acreage has been drained by
ditches and tile. Wetness and flooding are the main
limitations for farming and most other uses. Some areas
are subject to ponding.

If adequately drained, this map unit is well suited to
cultivated crops. Because wetness and the hazard of
flooding are such severe limitations in most areas, these
soils have poor suitability for homesites and for most
urban uses. The soils are suitable for some recreation
uses, and they have good potential as habitat for
openland and woodland wildlife.

6. Memphis-Weliston

Deep, gently sloping to steep, well drained, moderately
fine textured soils; on uplands

Areas of these soils are in the southern part of Union
County on hilly uplands dissected by narrow valleys.

This map unit (fig. 6) makes up 13 percent of Union
County. It is about 39 percent Memphis soils, 10 percent
Weliston soils, and 51 percent soils of minor extent.

The deep, well drained Memphis soils are on long,
winding ridgetops at the higher elevations in the area.
These soils formed in loess. The deep, well drained
Wellston soils are on sides of hills. They formed in
shallow loess over residuum from sandstone, siltstone,
and shale. Both of these soils have a surface layer of silt
loam and a subsoil of silty clay loam. Severely eroded
areas have a surface layer of silty clay loam.

Of minor extent are areas of moderately well drained
Loring soils and well drained Frondorf and Steinsburg
soils on uplands, and areas of moderately well drained
Wilbur soils and somewhat poorly drained Wakeland
soils on flood plains.

The soils in this map unit are used mostly for
woodland -and pasture. The larger areas of gently sloping
and sloping soils on uplands are used for cultivated
crops, mainly corn and soybeans. Many rural dwellings
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Figure 5.—Relationship of soils to topography and underlying material in the Uniontown-Patton-Henshaw map unit, in Union County.

are on the gently sloping soils on uplands. Steepness of
slopes and the hazard of erosion are the main limitations
for farming.

If erosion is controlled, this map unit is suited to
cultivated crops. The gently sloping and sloping soils on
uplands are well suited to homesites and to urban and
recreation uses. The soils have good potential for the
development of openland and woodland wildlife habitat.

7. McGary-Belknap

Deep, nearly level, somewhat poorly drained, medium
textured and fine textured soils; on flood plains and
stream terraces

This map unit (fig. 7) is in the southern part of Union
County along the Tradewater River. The patter of soils is

similar to that of the McGary-Belknap map unit in Webster
County. However, it differs in the percentages of minor
soils.

This map unit makes up about 2 percent of Union
County. It is about 29 percent McGary soils, 11 percent
Belknap soils, and 60 percent soils of minor extent.

In most places, McGary soils are on terraces that are
slightly higher in elevation than the Belknap soils on
flood plains. McGary soils generally have a surface layer
of silt loam and a subsoil and substratum of silty clay or
clay. Belknap soils have a surface layer of brown silt
loam and a substratum that is mostly gray silt loam
mottled with brown.

Of minor extent are areas of moderately well drained
Wilbur soils and somewhat poorly drained Wakeland



Union and Webster Counties, Kentucky

soils on flood plains, and areas of well drained Markland
soils, moderately well drained Otwell soils, and
somewhat poorly drained Weinbach soils on stream
terraces.

The soils in this map unit are used for cultivated crops,
woods, and pasture. Most of the woodland is in areas of
McGary soils. Wetness and the hazard of flooding are
the main limitations for farming and for most other uses.

If adequately drained, this map unit is suited to
cultivated crops. Wetness, shrink-swell potential, and the
hazard of flooding are severe limitations for homesites
and for most urban and recreation uses. The soils have
good potential for the development of openland and
woodland wildlife habitat.

8. Loring-Wellston-Zanesville

Deep, gently sloping to moderately steep, moderately
well drained to well drained, moderately fine textured
soils; on uplands

11

Areas of these soils are in the south-central part of
Union County on hilly uplands dissected by narrow
valleys (fig. 8). The pattern of soils is similar to that of the
Loring-Wellston-Zanesville map unit in Webster County.
However, it differs in percentages of minor soils.

This map unit makes up about 2 percent of Union
County. It is about 31 percent Loring soils, 20 percent
Wellston soils, 16 percent Zanesville soils, and 33
percent soils of minor extent.

The gently sloping to sloping, moderately well drained
Loring soils are on long, winding, upland ridgetops. They
formed in loess. A compact fragipan is between a depth
of 24 and 35 inches. The well drained Weliston soils are
on hillsides that have slopes of 12 to 20 percent. Many
areas of Wellston soils are severely eroded. The
moderately well drained to well drained Zanesville soils
are on hillsides that have slopes of 6 to 12 percent.
Wellston and Zanesville soils developed in shallow loess
over residuum from sandstone, siltstone, or shale. These
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Figure 6.—Relationship of soils to topography and underlying material in the Memphis-Wellston map unit, in Union County.
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soils have a compact fragipan between a depth of 24 to
30 inches. All of these soils have a surface layer of silt
loam and a subsoil of silty clay loam. Severely eroded
areas, however, have a surface layer of silty clay loam.

Of minor extent are areas of well drained Frondorf
soils on uplands, moderately well drained Uniontown
soils and somewhat poorly drained Henshaw soils on
stream terraces, and well drained Haymond soils on
flood plains.

The soils in this map unit are used mainly for general
farming. Corn, soybeans, and tobacco are the cultivated
crops. Large areas of these soils are used for pasture of
tall fescue, and a large acreage is used for hay. Some
steep areas remain in woods, and other large areas are
covered with sagegrass, bushes, and blackberry briars.
Past erosion, risk of further erosion, and steepness of
slopes are the main limitations for cultivation.

This map unit is suited to cultivated crops. It is suitable
for homesites, for most urban uses, and for some
recreation uses. Slow permeability in the fragipans of the
Loring and Zanesville soils and steepness of slopes of
the Wellston soils are the main limitations. These soils
have good potential for the development of openland
and woodland wildlife habitat.

general soil map units of Webster County

1. Uniontown-Patton-Henshaw

Deep, nearly level to sloping, well drained to poorly
drained, moderately fine textured soils; on stream
terraces

This map unit is in the north-central part of Webster
County. The major soils are on wide, nearly level to
gently sloping terraces. They are slightly higher in
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Figure 8.—Relationship of soils to topography and underlying material in the Loring-Wellston-Zanesville map unit, in Union County.

elevation than other nearby alluvial soils but are lower
than adjacent upland soils. In places, the gently sloping
and sloping soils are adjacent to streams. The pattern of
soils is similar to that of the Uniontown-Patton-Henshaw
map unit in Union County. However, it differs in the
percentages of minor soils.

This map unit makes up about 1 percent of Webster
County. It is about 19 percent Uniontown soils, 16
percent Patton soils, 10 percent Henshaw soils, and 55
percent soils of minor extent.

The deep, nearly level, well drained to moderately well
drained Uniontown soils are commonly slightly higher in
elevation than adjacent Patton and Henshaw soils, but in
places they occur at lower elevations on side slopes
adjacent to flood plains. The deep, poorly drained Patton
soils are on wide, nearly level or slightly depressional
areas. The deep, nearly level, somewhat poorly drained
Henshaw soils are commonly slightly higher in elevation
than adjacent Patton soils. All of these soils have a
surface layer of silt loam and a subsoil of silty clay loam.

Of minor extent are areas of well drained Memphis
soils and moderately well drained Loring and Grenada
soils on uplands, and areas of somewhat poorly drained
Belknap soils and poorly drained Waverly soils on flood
plains.

The soils in this map unit are used mainly for
cultivated crops, but some areas are used for hay and
pasture. A few small narrow areas along steams remain
in woods. Most of the acreage has been drained by
ditches and tile. Wetness is the main limitation for
farming and for most urban uses. Most areas are subject
to ponding and flooding.

If adequately drained, this map unit is well suited to
cultivated crops. Because wetness and the hazard of
flooding are such severe limitations in most areas, these
soils have poor suitability for homesites and for most
urban uses. They are suitable for some recreation uses,
and they have good potential as habitat for openland
and woodland wildlife.
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2. Loring-Grenada-Calloway

Deep, nearly level to sloping, moderately well drained to
somewhat poorly drained, medium textured and
moderately fine textured soils that have a fragipan; on
uplands

Areas of these soils are scattered throughout Webster
County. The typography is characterized by wide, nearly
level to sloping hilltops and narrow, nearly level valleys.
The soils formed in loess. The dominant soils are
between the flood plains and the steep, hilly uplands.

This map unit (fig. 9) makes up about 32 percent of
Webster County. It is about 18 percent Loring soils, 18
percent Grenada soils, 5 percent Calloway soils, and 58
percent soils of minor extent.

The deep, gently sloping to sloping, moderately well
drained Loring soils are on hilltops and sides of hills. The
deep, gently sloping, moderately well drained Grenada
soils are commonly at an elevation between that of the
Loring and Calloway soils. The deep, somewhat poorly
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drained Calloway soils are nearly level. All of these soils
have a surface layer of silt loam in most areas. Severely
eroded areas, however, have a surface layer of silty clay
loam. The subsoil ranges from silt loam to silty clay
loam. A fragipan between a depth of 20 to 35 inches is
common in the dominant soils in this map unit.

Of minor extent are areas of well drained Wellston and
Frondorf soils and moderately well drained to well
drained Zanesville soils on uplands, and areas of
moderately well drained Collins soils, somewhat poorly
drained Belknap soils, and poorly drained Waverly soils
on flood plains.

The soils in this map unit are used for general farming.
Corn, soybeans, tobacco, hay, and pasture are the
cultivated crops. Rural dwellings are built on soils in this
area, and a few small areas are used for urban
purposes. A seasonal high water table caused by the
fragipan is the main limitation for farming and for most
other uses.
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Figure 9.—Relationship of soils to topography and underlying material in the Loring-Grenada-Calloway map unit, in Webster County.
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This map unit is well suited to cultivated crops if the
moisture content is favorable. The dominant soils have a
fragipan that limits moisture supply and depth of root
penetration. These soils are suitable for homesites and
for most urban and recreation uses. The slowly
permeable fragipan in the subsoil is a severe limitation
for septic tank absorption fields. In addition, wetness is a
limitation. These soils have good potential as habitat for
openland and woodland wildlife.

3. Belknap-Waverly

Deep, nearly level, somewhat poorly drained and poorly
drained, medium textured soils; on flood plains

Areas of this map unit are scattered throughout
Webster County on flood plains of small streams.

This map unit makes up about 13 percent of Webster
County. It is about 59 percent Belknap soils, 11 percent
Waverly soils, and 30 percent soils of minor extent.

The somewhat poorly drained Belknap soils are brown
silt loam in the surface layer and upper part of the
subsoil and dominantly gray silt loam below a depth of
about 16 inches. The poorly drained Waverly soils are
grayish brown silt loam mottled with gray in the surface
layer and light gray and gray silt loam mottled with brown
in the subsoil.

Of minor extent are areas of moderately well drained
Collins soils on flood plains, and moderately well drained
Grenada soils and somewhat poorly drained Calloway
soils on uplands.

The soils in this map unit are used mainly for
cultivated crops. Corn and soybeans are mostly grown,
but some areas are used for pasture. Most of the
acreage has been cleared and drained. A few areas
remain in woods. Wetness is the main limitation for
farming and most other uses. Flooding and ponding are
hazards in winter and in spring.

if adequately drained, this map unit is well suited to
cultivated crops. However, because wetness and
flooding are such severe limitations and so difficult to
overcome, these soils have poor suitability for homesites
and for most urban and recreation uses. The soils have
fair potential for the development of wetland wildlife
habitat.

4. Karnak-McGary-Belknap

Deep, nearly level, somewhat poorly drained and poorly
drained, medium textured and fine textured soils; on
flood plains and stream terraces

Areas of these soils are in the eastern and western
parts of Webster County. These soils, which formed in
lacustrine deposits of slack-water clay and alluvium, are
lower in elevation than nearby upland areas.

This map unit (fig. 10) makes up about 12 percent of
Webster County. It is about 22 percent Karnak soils, 20
percent McGary soils, 18 percent Belknap sobils, and 40
percent soils of minor extent.
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In most places, the nearly level, poorly drained Karnak
soils are at the lowest elevation. They have a surface
layer of silty clay, except in those areas covered by
recent alluvium. These areas have silt loam surface
layers. The McGary and Belknap soils are slightly higher
in elevation than Karnak soils. The nearly level,
somewhat poorly drained McGary soils have a surface
layer of silt loam and a subsoil of silty clay or clay. The
nearly level, somewhat poorly drained Belknap soils
have a surface layer and subsoil of silt loam. All of these
soils have a seasonal high water tabie within 3 feet of
the surface and are subject to flooding.

Of minor extent are areas of Markland, Otwell, and
Weinbach soils on stream terraces, Collins and Waverly
soils on flood plains, and Frondorf, Loring, and Grenada
soils on uplands.

The soils in this map unit are used for cultivated crops,
woods, and pasture. Most of the acreage of Karnak and
Belknap soils has been cleared and drained. Most areas
of the McGary soils remain in woods of post oak. A few
fairly large areas of McGary soils are used for pasture of
tall fescue. Wetness is the main limitation for farming.
Ponding is common in winter and in spring. In addition,
most areas are subject to flooding.

If adequately drained, this map unit is suited to
cultivated crops. Karnak and Belknap soils respond well
to drainage and other good management practices, but
McGary soils are less responsive to a high level of
management. The major soils in this map unit have poor
suitability for homesites and for most urban and
recreation uses because of wetness, the high shrink-
swell potential, a seasonal high water table, and the
hazard of being flooded. The soils have good potential
as habitat for openland and woodland wildlife and fair
potential as habitat for wetland wildlife.

5. Loring-Wellston-Zanesville

Deep, gently sloping to moderately steep, moderately
well drained to well drained, moderately fine textured
soils; on uplands

Areas of these soils are in central Webster County on
hilly uplands dissected by narrow valleys.

This map unit makes up about 31 percent of Webster
County. It is about 25 percent Loring soils, 22 percent
Wellston soils, 17 percent Zanesville soils, and 36
percent soils of minor extent.

The gently sloping and sloping, moderately well
drained Loring soils are on long and winding upland
hilltops. They formed in loess. A compact fragipan is
between a depth of 24 to 35 inches. The well drained
Wellston soils are on hillsides that have slopes of 12 to
20 percent. Many areas of Wellston soils are severely
eroded. The moderately well drained Zanesville soils are
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Figure 10.—Relationship of soils to topography and underlying material in the Karnak-McGary-Belknap map unit, in Webster County.

on hillsides that have slopes of 6 to 12 percent. Wellston
and Zanesville soils developed in shallow loess over
material weathered from sandstone, siltstone, or shale.
They have a compact fragipan between a depth of 24 to
30 inches. All of these soils have a surface layer of silt
loam and a subsoil of silty clay loam. Severely eroded
areas, however, have a surface layer of silty clay loam.

Of minor extent are areas of well drained Memphis
and Frondorf soils and moderately well drained Grenada
soils on uplands, and areas of moderately well drained
Collins soils and somewhat poorly drained Belknap soils
on flood plains.

The soils in this map unit are used mainly for general
farming. Corn, soybeans, and tobacco are the cultivated
crops. Large areas are used for pasture of tall fescue
and for hay. Some areas on steeper slopes remain in
woods, and other large areas are covered with
sagegrass, bushes, and blackberry briars. Past erosion
and steepness of slopes are the main limitations.

This map unit is suited to cultivated crops. The soils

are suitable for homesites, for most urban uses, and for
most recreation uses. Wetness, slow permeability of the
fragipan, and steepness of slopes are the main
limitations. These soils have good potential for the
development of openland and woodland wildlife.

6. McGary-Belknap

Deep, nearly level, somewhat poorly drained, medium
textured and fine textured soils; on flood plains and
Streamn terraces

This map unit is in the western part of Webster County
along the Tradewater River.

This map unit makes up about 3 percent of Webster
County. It is about 30 percent McGary soils, 22 percent
Belknap soils, and 48 percent soils of minor extent. -

In most places, the McGary soils on terraces are at a
slightly higher elevation than the Belknap soils on flood
plains. McGary soils generally have a surface layer of silt
loam and a subsoil of silty clay or clay. Belknap soils
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have a surface layer of brown silt loam and a subsoil of
mostly gray silt loam mottled with brown.

Of minor extent are areas of moderately well drained
Collins soils and poorly drained Waverly and Karnak
soils on nearly level flood plains, and areas of
moderately well drained Otwell soils on stream terraces.

The soils in this map unit are used for cultivated crops,
woods, and pasture. Most of the wooded area is McGary
soils. Wetness and the hazard of flooding are the main
limitations for farming and for most other uses.

If adequately drained, this map unit is suited to
cultivated crops. These soils have poor suitability for
homesites and for most urban and recreation uses
because of wetness, the high shrink-swell potential of
the McGary soils, and the hazard of being flooded. The
soils have good potential for the development of
openland and woodland wildlife habitat.

7. Memphis-Weliston

Deep, gently sloping to steep, well drained, moderately
fine textured soils; on uplands

Areas of these soils are in the western and
northwestern parts of Webster County on hilly uplands
dissected by narrow valleys. The pattern of soils is
similar to that of the Memphis-Wellston unit in Union
County (see fig. 6). However, it differs in percentages of
minor soils.

This map unit makes up about 8 percent of Webster
County. It is about 37 percent Memphis soils, 32 percent
Wellston soils, and 31 percent soils of minor extent.

The deep, well drained Memphis soils are at higher
elevations on long, winding ridgetops. They formed in
loess. The deep, moderately steep, well drained
Wellston soils are on the sides of hills. They formed in
shallow loess over residuum from sandstone, siltstone,
and shale. Both soils have a surface layer of silt loam
and a subsoil of silty clay loam. Severely eroded areas,
however, have a surface layer of silty clay loam.

Of minor extent are areas of moderately well drained
Loring soils on uplands, and areas of well drained
Frondorf and Steinburg soils and somewhat poorly
drained Belknap soils on flood plains.

The soils in this map unit are used mostly for
woodland and pasture. The larger areas of gently sloping
and sloping Memphis and Wellston soils on uplands are
used for cultivated crops. Corn and soybeans are the
main crops. Many rural dwellings are on the gently
sloping soils on uplands. Steepness of slopes and the
hazard of erosion are the main limitations for farming.

If erosion is controlled, this map unit is suited to
cultivated crops. The gently sloping and sloping
Memphis and Wellston soils are suitable for homesites
and for most urban and recreation uses. The soils have
good potential for development of openland and
woodland wildlife habitat.

17

broad land use considerations

Decisions about the land to be used for urban
development are likely to become an important issue in
the survey area. Each year a number of small tracts are
converted to urban use. Most of this converted land is
used for homesites or industrial sites near small towns
and along major roads. An increasing number of persons
who work in the coal mines and manufacturing plants
are buying lots and small tracts for homesites. This trend
is expected to increase.

The general soil maps are most helpful for general
planning of urban areas; however, they cannot be used
for the selection of sites for specific structures. -
Generally, the soils in the survey area that are well
suited to cultivated crops are also well suited to urban
development. Data about specific soils in this survey can
be helpful in planning future land use patterns.

Some parts of the survey area are entirely unsuited to
urban development. Flooding is a severe limitation on
the Nolin-Huntington-Newark and Belknap-Waverly map
units and on those areas of the Melvin-Wheeling,
Memphis-Wilbur-Wakeland, Patton-Wilbur-Wakeland,
McGary-Belknap, and Karnak-McGary-Belknap map units
that are on flood plains. Steep soils that have hard
bedrock a few feet below the surface are in many parts
of the Memphis-Wellston and Loring-Wellston-Zanesville
map units. Urban development is costly on such soils.
The clayey soils of the Karnak-McGary-Belknap and
McGary-Belknap map units have high shrink-swell
potential that severely limits their use for urban
development.

Large areas of the counties, however, can be
developed at lower cost. Some areas of the Melvin-
Wheeling and Memphis-Wilbur-Wakeland map units are
not on flood plains, and some areas of the Memphis-
Wellston map unit are less steep than others. The
undulating to rolling portions of the Loring-Grenada-
Calloway and Loring-Wellston-Zanesville map units are
also suitable for urban uses. However, the dominant
soils in those two units have slowly permeable fragipans
which are limitations for septic tank absorption fields.

In some units, soils that are suited to farming are less
suitable for nonfarm uses, for example, the Uniontown-
Patton-Henshaw and Patton-Wilbur-Wakeland map units.
in those units the Patton and Henshaw soils are suitable
for nonfarm use if they are properly drained and
protected from flooding in periods of unusual storms.

Most soils in the survey area are suited to woodland,
but generally it is not economical to use the most
productive farming soils for woodland. The largest
acreage of woodland is in the steepest parts of the
Memphis-Wellston and Loring-Wellston-Zanesville map
units. There is also considerable woodland in the wetter
parts of the Nolin-Huntington-Newark, Melvin-Wheeling,
McGary-Belknap, Karnak-McGary-Belknap, and Belknap-
Waverly map units. Commercially valuable trees do not
grow rapidly on the McGary soils.
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Most map units in the survey area have sufficient Many hilly, upland areas have good suitability for
trees, grasses, or grain crops to provide adequate food extensive recreation and nature study use, for example,
and cover for wildlife. Undrained swamps in the Melvin- the Memphis-Wellston and Loring-Wellston-Zanesville
Wheeling map unit have good potential for development map units. Hardwood forests enhance the beauty of

of wetland wildlife habitat. these areas.



detailed soil map units
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The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and management of the soils.”

Each map unit on the detailed soil maps represents an
area on the landscape and consists of one or more soils
for which the unit is named.

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil and gives the principal
hazards and limitations to be considered in planning for
specific uses.

Soils that have profiles that are almost alike make up
a soil series. Except for differences in texture of the
surface layer or of the underlying material, all the soils of
a series have major horizons that are similar in
composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Memphis silt loam, 2 to 6
percent slopes, is one of several phases in the Memphis
series.

Some map units are made up of two or more major
soils. These map units are called soil complexes.

A soil complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The
pattern and proportion of the soils are somewhat similar
in all areas. The Markiand-Collins complex is an
example.

Most map units include small scattered areas of soils
other than those for which the map unit is named. Some
of these included soils have properties that differ
substantially from those of the major soil or soils. Such
differences could significantly affect use and
management of the soils in the map unit. The included
soils are identified in each map unit description. Some
small areas of strongly contrasting soils are identified by
a special symbol on the soil maps.

This survey includes miscellaneous areas. Such areas
have little or no soil material and support little or no
vegetation. Dumps, mine is an example. Miscellaneous
areas are shown on the soil maps. Some that are too
small to be shown are identified by a special symbol on
the soil maps.

Table 4 gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of tables”)
give properties (78, 20)of the soils and the limitations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

As—Ashton silt loam. This deep, well drained, nearly
level soil is on stream terraces along the Ohio River.
Slopes are uniform except for a few short breaks. They
range from 0 to 2 percent. Areas are 10 to 60 acres.

Typically, the surface layer is very dark grayish brown
silt loam 9 inches thick. The subsoil is brown silt loam
and silty clay loam that extends to a depth of about 58
inches. The substratum is brown fine sandy loam to a
depth of 64 inches.

This soil is high in natural fertility and moderate in
content of organic matter. It is neutral to medium acid
throughout. The permeability is moderate, and the
available water capacity is high. The soil has good tilth
and can be worked throughout a wide range of moisture
content. The root zone is deep and is easily penetrated
by plant roots. This soil is subject to occasional flooding.

Included with this soil in mapping are small areas of
Otwell and Nolin soils. Also included are a few
intermingled areas of Wheeling soils. The included soils
make up about 20 percent of the map unit. Areas
generally are less than | acre.

Most areas of this Ashton soil are used for farming. A
few small areas remain in native hardwoods. The soil is
well suited to row crops, small grain, hay, and pasture.
Good tilth is easily maintained by returning crop residue
to the soil. Erosion is not a hazard.

This soil is well suited to black walnut, northern red
oak, sweetgum, cherrybark oak, eastern white pine, and
yellow-poplar trees. Plant competition is a concern in
management.

The hazard of flooding severely limits this soil for most
urban uses.

This soil is in capability class | and woodland group
1o0.

Bn—Belknap silt loam. This deep, somewhat poorly
drained, nearly level soil is on flood plains along small
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streams. Most areas are dissected by drainage ditches
and small streams. Slopes are smooth and range from 0
to 2 percent. Areas range from 4 to 80 acres.

Typically, the surface layer is dark grayish brown silt
loam about 9 inches thick. The substratum is brown silt
loam mottled with gray and yellowish brown to a depth
of 15 inches and gray or light gray silt loam mottled with

pale brown and yellowish brown to a depth of 60 inches.

This soil is medium in natural fertility and low in
content of organic matter. It is very strongly acid to
strongly acid throughout unless the surface layer has
been limed. The permeability is moderate to moderately
slow, and the available water capacity is high. The soil
has good tilth and can be cultivated throughout a wide
range of moisture content. The root zone is somewhat
restricted by the seasonal high water table at a depth of
2 to 3 feet, but it is deep and is easily penetrated by
plant roots. This soil is subject to occasional flooding.

Included with this soil in mapping are areas of Collins
soils and Waverly soils. Also included are areas of soils
that have a higher content of clay than the Belknap
soils. The included soils make up 5 to 15 percent of
most areas and are generally less than 2 acres.

Soil survey

If drained, this Belknap soil is well suited to row crops
(fig. 11) and small grain, and high yields can be
obtained. The hazard of flooding (fig. 12) and a seasonal
high water table are the main limitations. Erosion is not a
hazard. Tile drainage is needed for high yields of crops
commonly grown. Good tilth can be maintained by
returning crop residue to the soil.

This soil is well suited 10 pin oak, sweetgum, red
maple, eastern cottonwood, American sycamore, and
baldcypress trees. Plant competition and limited use of
equipment because of wetness are management
concerns.

This soil is severely limited for most urban uses
because of the hazard of flooding and a seasonal high
water table.

This soil is in capability subclass llw and woodland
group 2w.

Ca-—Calloway silt loam. This deep, somewhat poorly
drained, nearly level soil is on broad upland divides and
old stream terraces. Slopes are smooth and range from
0 to 2 percent. Areas are 5 to 50 acres.

Figure 11.—An area of Belknap silt loam used for corn and soybeans.
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Figure 12.—An area of corn on Belknap and Waverly
soils. These alluvial soils are sometimes
flooded late in spring.

Typically, the surface layer is dark grayish brown silt
loam 9 inches thick. The subsoil extends to a depth of
61 inches. It is yellowish brown to light brownish gray silt
loam that has light gray mottles to a depth of 21 inches.
The lower part of the subsoil is a firm and compact,
yellowish brown silty clay loam fragipan that has gray
mottles.

This soil is low in natural fertility and content of
organic matter. It is very strongly acid or strongly acid
throughout except for surfaces that have been limed.
The permeability is moderate above the fragipan and
slow in the fragipan. The available water capacity is
moderate. The root zone is moderately deep. The soil is
easy to till if moisture content is favorabie. The seasonal
high water table is at a depth of 1 foot to 2 feet.

Included with this soil in mapping are areas of
Grenada and Belknap soils that have texture and slopes
similar to the Calloway soil. The included soils make up
less than 5 percent of this map unit. Areas are less than
1 acre.

This Calloway soil is wet for long periods during winter
and early in spring. The vertical movement of roots, air,
and water is restricted by the fragipan.

Most areas of this soil are used for farming, but a few
small areas remain in woods. The soil is suited to row
crops and pasture. However, wetness in winter and
spring and dryness late in summer and early in fall are
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limitations. Erosion is a slight hazard if cultivated crops
are grown. The soil is not suited to deep rooted crops,
but it is suited to soybeans and to pasture and hay
plants that withstand wetness. Surface drains are
commonly used to remove excess water. Removing
water from this soil with tile drainage is limited in
effectiveness.

This soil is well suited to sweetgum, Shumard oak,
yellow-poplar, and cherrybark oak trees. Limitations to
the use of equipment because of wetness and plant
competition are concerns in management.

This soil has poor suitability for most urban uses
because of the wetness and siow permeability. Because
the fragipan in the subsoil is slowly permeable, this soil
is severely limited for septic tank absorption fields. Some
areas near streams are subject to flooding.

This soil is in capability subclass Illw and woodland
group 1w.

Co—Collins silt loam. This deep, moderately well
drained, nearly level soil is in valleys along small
streams. Slopes are smooth and range from 0 to 2
percent. Small streams and drainage ditches are
common. Areas are 4 to 50 acres.

Typically, the surface layer is brown silt loam 9 inches
thick. The substratum extends to a depth of 60 inches. It
is brown silt loam to a depth of 15 inches, brown to pale
brown silt loam mottled in shades of brown and gray to a
depth of 48 inches, and light gray silt loam mottled in
shades of gray and brown to a depth of 60 inches.

This soil is medium in natural fertility and moderate in
content of organic matter. It is very strongly acid or
strongly acid throughout unless the surface layer has
been limed. The permeability is moderate, and the
available water capacity is high. This soil has good tilth
and can be cultivated throughout a wide range of
moisture content. The root zone is deep and is easily
penetrated by plant roots. This soil is subject to
occasional flooding. The seasonal high water table is at
a depth of 2 to 5 feet.

Included with this soil in mapping are areas of Belknap
soils. Also included are areas of soils that have a higher
clay content than the Collins soil. The included soils
make up about 5 to 15 percent of this map unit. Areas
generally are less than 2 acres.

Most areas of this Collins soil are used for farming.
The soil is well suited to row crops, but it is less well
suited to those crops that carry through the winter, for
example, small grain, hay, and pasture plants. Flooding
and wetness occur during the winter months. Most of the
flooding is in winter or spring. Erosion is not a problem.
Good tilth can be maintained by returning crop residue to
the soil. The crops generally grown do not need tile
drainage.

This soil is well suited to cherrybark oak, sweetgum,
green ash, eastern cottonwood, and yellow-poplar trees.
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Limitations to the use of equipment because of wetness
and plant competition are management concerns.

The hazard of flooding severely limits this soil for most
urban uses.

This soil is in capability class | and woodland group
1o0.

Du—Dumps, mine. This waste material is from coal
mines. It is mostly coal dust and black, slatelike
fragments. This material is brought out of the mines with
the coal and separated from the coal at the tipple. In
some areas, it is stacked in large, solid piles. In other
areas, it is pumped into ponds as slurry. Slopes range
from O to 15 percent.

This material is extremely acid and is generally devoid
of vegetation.

Dumps, mine, is not assigned to a capability class or
woodland group.

FdE—Frondorf silt loam, 20 to 30 percent slopes.
This moderately deep, well drained, steep soil is on
hillsides of the uplands. Areas of this soil are frequently
dissected by intermittent drainageways. Slopes are
irregular and convex. Areas are 9 to 40 acres.

Typically, the surface layer is very dark grayish brown
silt loam 3 inches thick. The subsurface layer is grayish
brown silt loam 3 inches thick. The subsoil extends to a
depth of 25 inches. It is light yellowish brown silt loam to
a depth of 14 inches and strong brown silty clay loam
between a depth of 14 and 25 inches. The substratum
between a depth of 25 and 28 inches is yellowish brown
channery silty clay loam. Sandstone bedrock is at a
depth of 28 inches.

This soil is medium in natural fertility and low in
content of organic matter. It is strongly acid or very
strongly acid throughout unless it has been limed. The
permeability and available water capacity are moderate.
The soil has good tilth and a moderately deep root zone.
The hazard of erosion is very severe if vegetative cover
is removed.

Included with this soil in mapping are areas of
Wellston and Steinsburg soils. Also included are areas of
a soil that has a more clayey subsoil than the Frondorf
soil. The included soils, which are generally in long,
narrow areas of less than 2 acres, make up 10 to 20
percent of this map unit.

Most areas of this Frondorf soil are used for trees. A
few small areas are in pasture. The soil has good
potential as habitat for woodland wildlife. The steepness
of slope is a limitation for recreation uses.

This soil is poorly suited to row crops and small grain
because of the steepness of slope. It is suitable for hay
and pasture if good management practices are used.

This soil is suited to trees. The map unit has both
north and south aspects. The south slopes are suitable
for shortleaf pine, loblolly pine, and Virginia pine. The
north slopes are suitable for yellow-poplar, black walnut,
eastern white pine, shortleaf pine, and loblolly pine trees.

Soil survey

The hazard of erosion, limited use of equipment,
seedling mortality, and plant competition are
management concerns.

This soil has poor suitability for urban uses because of
the steepness of slopes.

This soil is in capability subclass Vle. It is in woodland
group 2r, north aspect, and 3r, south aspect.

GnB—Grenada silt loam, 2 to 6 percent slopes.
This deep, moderately well drained, gently sloping soil is
on broad uplands. Slopes are smooth and have shallow
drainageways. Areas range from 4 to 80 acres.

Typically, the surface layer is brown silt loam 6 inches
thick. The subsoil extends to a depth of 48 inches. It is
yellowish brown silt loam to a depth of 22 inches and
light gray silt loam that has yellowish brown motties
between a depth of 22 and 24 inches. Between a depth
of 24 and 48 inches, the subsoil is dark yellowish brown,
firm, compact, brittle silt loam mottied in shades of gray,
yellow, and brown. The substratum to a depth of 60
inches is dark yellowish brown, firm, compact, brittle silt
loam that is mottled with gray.

This soil is medium in natural fertility and low in
content of organic matter. It is strongly acid to very
strongly acid throughout unless the surface layer has
been limed. The permeability is moderate above the
fragipan and slow in the fragipan. The root zone is
moderately deep. The available water capacity is
moderate. The seasonal high water table is at a depth of
1.5 to 2.5 feet. This soil is easy to till if moisture content
is favorable. It is wet for long periods late in winter and
early in spring. The vertical movement of roots, air, and
water is restricted by the fragipan.

Included with this soil in mapping are areas of
Calloway, Loring, and Belknap soils that are similar in
texture and slope to the Grenada soil. These included
soils make up 5 to 15 percent of the map unit. The areas
are less than 2 acres.

Most areas of this Grenada soil are used for farming.
The soil is suited to row crops, such as corn, soybeans,
and tobacco, and to pasture and hay. It is not suited to
deep rooted crops. Limitations are wetness late in winter
and early in spring and, in some years, dryness late in
summer and early in fall. If cultivated crops are grown,
erosion is a moderate hazard and erosion control
measures are needed.

This soil is suited to Shumard oak, cherrybark oak,
white oak, sweetgum, shortleaf pine, and loblolly pine
trees. Plant competition is the main concern in
management,

This soil is suitable for most urban uses. Because the
fragipan is slowly permeable, septic tank absorption
fields are severely limited. A few low-lying, included
areas are subject to rare flooding.

This soil is in capability subclass lle and woodland
group 3o.

Ha—Haymond silt iloam. This deep, well drained,
nearly level soil is on flood plains of small streams in



Union and Webster Counties, Kentucky

Union County. Slopes range from 0 to 2 percent. Areas
range from 3 to 150 acres.

Typically, the surface layer is dark brown silt loam 9
inches thick. The underlying material to a depth of 60
inches is dark brown and brown silt loam.

This soil is medium in natural fertility and low in
content of organic matter. The permeability is moderate,
and the available water capacity is high. Reaction ranges
from slightly acid to neutral throughout. The soil has
good tilth and can be worked throughout a wide range of
moisture content. The root zone is deep and is easily
penetrated by plant roots. This soil is subject to
occasional flooding.

Included with this soil in mapping are areas of Wilbur
and Wakeland soils. Also included are soils that have
darker layers below the surface than the. Haymond soil.
The included soils make up 5 to 10 percent of this map
unit. The areas are generally less than 2 acres.

Most areas of this Haymond soil are used for corn and
soybeans. A few small areas are used for pasture or
hay.

This soil is well suited to row crops. Yields of small
grain may be reduced by flooding in some years. Good
tilth is easily maintained by returning crop residue to the
soil.

This soil is well suited to yellow-poplar, eastern white
pine, white oak, and black walnut trees. Plant
competition is the main concern in use and
management.

Mostly because of the hazard of flooding, this soil has
poor suitability for most urban uses.

This soil is in capability class | and woodland group
10.

He—Henshaw silt loam. This deep, somewhat poorly
drained, nearly level soil is on stream terraces along
tributaries to the Ohio and Tradewater Rivers. Slopes are
smooth and range from 0 to 2 percent. Areas are 4 to 35
acres.

Typically, the surface layer is brown silt loam about 12
inches thick. The subsoil extends to a depth of 44
inches. It is pale brown silt loam that has gray mottles to
a depth of 17 inches and yellowish brown to olive brown
silty clay loam that has gray mottles to a depth of 44
inches. The substratum between a depth of 44 and 60
inches is light brownish gray silty clay loam that has
yellowish brown mottles.

This soil is medium in natural fertility and low in
content of organic matter. Unless limed, the surface
layer and subsoil range from strongly acid through
slightly acid. The permeability is moderately slow, and
the available water capacity is high. The soil has good
tilth and can be worked throughout a wide range of
moisture content. Roots can easily penetrate deep into
this soil. Most areas of this soil are subject to rare
flooding if floodwaters are unusually high. Some low-
lying, included areas are flooded more often. The
seasonal high water table is at a depth of 1 foot to 2
feet.

23

Included with this soil in mapping are areas of
Uniontown and Wakeland soils which are similar in
texture and color to the Henshaw soil. Also included are
spots of Patton soils that have a darker surface layer.
The included soils make up about 20 percent of the map
unit. Areas generally are less than 1 acre.

Most areas of this Henshaw soil are used for farming.
The soil is suited to row crops, small grain, and hay, and
high yields can be obtained. It is limited mainly by slow
runoff and a seasonal high water table. Most crops
respond favorably to improved drainage. Good tilth is
easily maintained by returning crop residue to the soil.
Erosion is not a hazard.

This soil is well suited to pin oak, sweetgum, white
ash, yellow-poplar, and eastern cottonwood trees.
Because of wetness, equipment limitations and plant
competition are the main concerns in management.

This soil has poor suitability for most urban uses. The
seasonal wetness, moderately slow permeability, and the
hazard of flooding are severe limitations for buildings and
septic tank absorption fields.

This soil is capability subclass llw and woodland group
Tw.

Hs—Huntington silt loam. This deep, well drained,
nearly level soil is on flood plains of the Ohio (fig. 13)
and Green Rivers. Areas are frequently dissected by
ditches and small streams. Slopes are uniform and are 0
to 2 percent. Areas range from 5 to 350 acres.

Typically, the surface layer is very dark grayish brown
silt loam 9 inches thick. The subsoil extends to a depth
of 42 inches. It is very dark grayish brown silt loam to a
depth of 15 inches and brown silt loam to a depth of 42
inches. The substratum is brown silt loam between a
depth of 42 and 60 inches.

This soil is high in natural fertility and content of
organic matter. It is slightly acid to mildly alkaline
throughout. The permeability is moderate, and the
available water capacity is high. This soil has good tilth
and a deep root zone. It is subject to occasional
flooding. Some low-lying, included areas are flooded for
longer periods than the adjacent soils. The seasonal
high water table is at a depth of 3 to 6 feet.

Included with this soil in mapping are areas of Nolin
silty clay loam. Also included are areas of Robinsonville
soils that are sandy throughout. The included soils make
up 10 to 15 percent of the map unit. Areas generally are
less than 2 acres.

Most areas of this Huntington soil are used for corn
and soybeans. The soil is well suited to row crops, but it
is not so well suited to small grain, hay, and pasture
because of the hazard of flooding. Good tilth is easily
maintained by returning crop residue to the soil.

This soil is well suited to black walnut, yellow-poplar,
white ash, eastern white pine, and northern red oak
trees. Plant competition is the main concern in
management.
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Soil survey

o RS SRR R VR
g ».

Figure 13.—An area of Huntington silt loam on the Ohio River flood plain. This soil is used mainly for corn and soybeans and is

well suited to these crops.

This soil has poor suitability for most urban uses
because of the hazard of flooding.

This soil is in capability class | and woodland group
10.

Hu—Huntington-Robinsonville complex. These
small areas of deep, well drained Huntington and
Robinsonville soils are so intermingled that they could
not be separated at the scale selected for mapping.
Slopes range from 0 to 2 percent. Areas are 10 to 60
acres.

Huntington silt loam makes up about 46 percent of this
map unit. Typically, the surface layer is very dark grayish
brown silt loam 9 inches thick. The subsoil extends to a
depth of 42 inches. It is very dark grayish brown silt loam
between a depth of 9 and 15 inches and brown silt loam
between a depth of 15 and 42 inches. The substratum
between a depth of 42 and 60 inches is dark brown silt
loam.

The Huntington soil is high in natural fertility and high
in content of organic matter. It is slightly acid to mildly

alkaline throughout. The permeability is moderate, and
the available water capacity is high. The root zone is
deep. This soil has good tilth. The seasonal high water
table is at a depth of 3 to 6 feet. This soil is subject to
occasional flooding.

Robinsonville fine sandy loam makes up about 32
percent of this map unit. Typically, the surface layer is
dark grayish brown fine sandy loam 10 inches thick. The
substratum is dark grayish brown loam between a depth
of 10 and 32 inches, brown fine sandy loam between a
depth of 32 and 45 inches, and dark grayish brown fine
sandy loam between a depth of 45 and 60 inches.

The Robinsonville soil is medium in natural fertility and
low in content of organic matter. It is slightly acid to
moderately alkaline throughout. The permeability is
moderate to moderately rapid, and the available water
capacity is high. The soil has good tilth and can be
cultivated throughout a wide range of moisture content.
The root zone is deep and is easily penetrated by plant
roots. This soil is subject to occasional flooding. The
seasonal high water table is at a depth of 4 to 6 feet.
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Included with this complex in mapping are small areas
of Nolin silty clay loam. Some areas of this map unit
have short slopes ranging to 20 percent.

This Huntington-Robinson complex is well suited to
row crops. It is not so well suited to small grain, hay, and
pasture because of the hazard of flooding. Good tilth is
easily maintained by returning crop residue to the soil.

The soils in this complex are well suited to black
walnut, American sycamore, yellow-poplar, white ash,
sweetgum, and eastern cottonwood trees. Plant
competition is the main concern of management.

This complex has poor suitability for urban uses
because of the hazard of flooding.

This complex is in capability class | and woodland
group 1o.

Ka—Karnak silt loam, overwash. This deep, poorly
drained, nearly level soil is on flood plains. It developed
in clayey slack-water deposits but has been covered with
loamy alluvium 6 to 20 inches thick. Sloughs, ditches,
and small streams dissect some areas. Slopes are
smooth and range from O to 2 percent. Areas range from
15 to 400 acres.

Typically, the surface layer is brown silt loam 11
inches thick. The subsoil extends to a depth of 50
inches. It is dark grayish brown silty clay to a depth of 24
inches and gray silty clay mottled with yellowish brown to
a depth of 50 inches. The substratum between a depth
of 50 and 60 inches is gray silty clay that has yellowish
brown mottles.

This soil is medium in natural fertility and low in
content of organic matter. It is medium acid to mildly
alkaline. The permeability is very slow to slow, and the
available water capacity is high. This soil has good tilth
and can be worked throughout a wide range of moisture
content. The depth of the root zone is determined by the
seasonal high water table, which is 0 to 3 feet from the
surface. This soil is subject to flooding if floodwaters are
unusually high. The shrink-swell potential is high.

Included with this soil in mapping are areas of McGary
and Belknap soils. Also included are areas of Karnak
soils that have a silty clay loam or silty clay surface
layer. The included soils make up 5 to 10 percent of the
map unit. Areas are generally less than 2 acres.

Most areas of this Karnak soil are used for farming.
The soil is suited to row crops, and high yields can be
obtained. The potential, however, is limited by the hazard
of flooding and a seasonal high water table. The soil is
poorly suited to small grain. Good tilth is easily
maintained by returning crop residue to the soil. Erosion
is not a hazard. Artificial drainage permits earlier planting
and later harvesting of row crops.

This soil is well suited to sweetgum, pecan, eastern
cottonwood, green ash, baldcypress, pin oak, and
swamp white oak trees. Equipment limitations, seedling
mortality, and plant competition are the concerns in
management.
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This soil has poor suitability for urban uses. Flooding,
the high shrink-swell potential, and wetness are severe
limitations for buildings and septic tank absorption fields.

This soil is in capability subclass Illw and woodland
group 1w.

Kc—Karnak silty clay. This deep, poorly drained,
nearly level soil is on flood plains. It formed in clayey,
slack-water deposits. Sloughs, ditches, and small
streams dissect some areas. Slopes are smooth and
range from O to 2 percent. Areas range from 16 to 990
acres.

Typically, the surface layer is dark grayish brown silty
clay 9 inches thick. The subsoil extends to a depth of 40
inches. It is dark grayish brown silty clay to a depth of 13
inches, dark gray silty clay to a depth of 25 inches, and
gray silty clay to a depth of 40 inches. Mottles are dark
yellowish brown and yellowish brown. The substratum to
a depth of 60 inches is gray silty clay mottled with
yellowish brown.

This soil is medium in natural fertility and low in
content of organic matter. It is medium acid to mildly
alkaline. The permeability is very slow to slow, and the
available water capacity is high. This soil has poor tilth. it
is plastic and sticky if wet. Cultivation when the soil is
too wet causes crusting and clodding. The depth of the
root zone varies with the seasonal high water table,
which is 0 to 3 feet from the surface. This soil is subject
to rare flooding. The shrink-swell potential is high.

Included with this soil in ' mapping are areas of McGary
and Belknap soils that have a silt loam surface layer.
The included soils make up less than 5 percent of the
map unit. Areas are generally less than 2 acres.

Most areas of this Karnak soil are used for farming.
The soil is suited to row crops, and high yields can be
obtained. It is limited by wetness, a seasonal high water
table, and the clayey surface layer. The soil is poorly
suited to small grain, but it is suited to hay and pasture.
The poor tilth can be improved by returning crop residue
to the soil. Artificial drainage permits earlier planting and
later harvesting of row crops.

This soil is well suited to sweetgum, pecan, eastern
cottonwood, green ash, baldcypress, pin oak, and
swamp white oak trees. Equipment limitations, seedling
mortality, and plant competition are the concerns in
management.

This soil has. poor suitability for urban uses. Flooding,
the high shrink-swell potential, and wetness are severe
limitations for buildings and septic tank absorption fields.

This soil is in capability subclass Illw and woodland
group 1w.

Ld—Lindside silty clay loam. This deep, moderately
well drained, nearly level soil is on flood plains. It formed
in mixed alluvium. Most areas are along the Ohio River.
Some areas are dissected by ditches and small streams.
Slopes are smooth and range from 0 to 2 percent. Areas
are 4 to 80 acres.
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Typically, the surface layer is dark grayish brown silty
clay loam 10 inches thick. The subsoil extends to a
depth of 46 inches. It is brown silty clay loam to a depth
of 29 inches and brown silty clay loam that has gray
mottles to a depth of 46 inches. The substratum to a
depth of 60 inches is brown silty clay loam that has gray
mottles.

This soil is high in natural fertility and low in content of
organic matter. It is medium acid to slightly acid except
for surfaces that have been limed. The permeability is
moderate to moderately siow, and the available water
capacity is high. The soil has good tilth and can be
worked throughout a wide range of moisture content.
The seasonal high water table is at a depth of 1.5 to 3
feet. The root zone is deep and is easily penetrated by
plant roots. This soil is subject to occasional flooding.

Included with this soil in mapping are areas of soils
that have a fine sandy loam or silt loam surface layer.
Also included are areas of Huntington and Nolin soils.
The included soils make up less than 5 percent of the
map unit. Areas are generally less than 6 acres.

Most areas of this Lindside soil are used for corn and
soybeans. A few small areas remain in trees. The soil is
well suited to row crops. Because of the hazard of
flooding, it is not so well suited to small grain and hay
and pasture crops that carry over the winter. Good tilth
is easily maintained by returning crop residue to the soil.

This soil is well suited to northern red oak, yellow-
poplar, eastern white pine, and black walnut trees. Plant
competition is the main concern in management of
woodland.

This soil has poor suitability for most urban uses
because of the hazard of flooding and wetness.

This soil is in capability class | and woodland group
1o0.

LoB—Loring silt loam, 2 to 6 percent slopes. This
deep, moderately well drained, gently sloping soil is on
uplands. It has a fragipan. Shallow drains and small
streams dissect some areas. Slopes are smooth and
convex. Areas range from 4 to 120 acres.

Typically, the surface layer is brown silt loam about 7
inches thick. The subsoil extends to a depth of 50
inches. It is brown silty clay loam or silt loam to a depth
of 31 inches, and a fragipan of firm, compact, brittle,
brown silt loam that has mottles in shades of brown and
gray between a depth of 31 and 50 inches. The
substratum to a depth of 60 inches is dark yellowish
brown silt loam that has gray mottles.

This soil is medium in natural fertility and low in
content of organic matter. It is very strongly acid or
strongly acid throughout unless the surface layer has
been limed. The permeability is moderate above the
fragipan and moderately slow in the fragipan. The
available water capacity is moderate. This soil has good
tilth and can be worked throughout a wide range of
moisture content. Roots and water readily penetrate this
soil to the fragipan, but further penetration is restricted.
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The seasonal high water table is at a depth of 2 to 3
feet.

included with this soil in mapping are areas of
Grenada, Zanesville, Wellston, and Memphis soils. The
included soils make up 5 to 10 percent of this map unit.
Areas are generally less than 3 acres.

Most areas of this Loring soil are used for farming (fig.
14). A few areas are idle or remain in native trees. This
soil is well suited to row crops (fig. 15), small grain, hay,
and pasture, and high yields can be obtained. Use of
some soils is limited because of size and shape of the
areas. The hazard of erosion is moderate. Measures to
prevent erosion are needed if this soil is used for row
crops. Good tilth is easily maintained by returning crop
residue to the soil. Minimum tillage and the use of cover
crops help to control erosion.

This soil is suited to cherrybark oak, yellow-poplar,

southern red oak, sweetgum, and loblolly pine trees.
Plant competition is the main concern in management of
woodland.

This soil is suitable for most urban uses. However, the

moderately slow permeability of the fragipan in the
subsoil is a limitation for septic tank absorption fields.

This soil is in capability subclass lle and woodland

group 30.

LoC—Loring silt loam, 6 to 12 percent slopes. This

deep, moderately well drained, sloping soil is on upland

ridgetops and hillsides. It has a fragipan. Slopes are
dissected by drainageways. Areas are 3 to 90 acres.

Typically, the surface layer is brown silt loam about 7
inches thick. The subsoil extends to a depth of 50
inches. It is brown silty clay loam to a depth of 31 inches
and a fragipan of firm, compact, brittle, brown silt loam
that has mottles in shades of brown and gray between a
depth of 31 and 50 inches. The substratum to a depth of
60 inches or more is dark yellowish brown silt loam that
has gray mottles.

This soil is medium in natural fertility and low in
content of organic matter. It is very strongly acid or
strongly acid throughout uniess the surface layer has
been limed. The permeability is moderate above the
fragipan and moderately slow in the fragipan. The
available water capacity is moderate. The soil has good
tilth and can be worked throughout a wide range of
moisture content. Roots and water readily penetrate this
soil to the fragipan, but further penetration is restricted.
fThe seasonal high water table is at a depth of 2 to 3
eet.

Included with this soil in mapping are areas of
Grenada, Zanesville, Wellston, and Memphis soils. The
included soils make up 5 to 10 percent of this map unit.
Areas are generally less than 3 acres.

Most areas of this Loring soil are used for farming. A
few areas are idle or remain in native trees. This soil is
suited to row crops and small grain, and high yields can
be obtained. The use of most areas is limited because of
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Figure 14.—Farm buildings on Loring silt loam, 2 to 6 percent slopes. The pond supplies water to livestock and is also used for
recreation.

size, shape, and slope. This soil is well suited to hay and
pasture. Good tilth is easily maintained by returning crop
residue to the soil. Erosion is a severe hazard if this soil
is cultivated. Minimum tillage and the use of cover crops
help to control erosion.

This soil is suited to cherrybark oak, yellow-poplar,
southern red oak, sweetgum, and loblolly pine trees.
Plant competition is the main concern in the
management of woodland.

This soil is suitable for most urban uses. However, the
moderately slow permeability of the fragipan in the
subsoil is a limitation for septic tank absorption fields.

This soil is in capability subclass llle and woodland
group 3o.

MaC—Markland siity clay loam, 6 to 12 percent
slopes. This deep, moderately well drained to well
drained, sloping soil is on short side slopes of stream
terraces. Ditches and small streams dissect some areas.
Areas range from 3 to 100 acres.

Typically, the surface layer is yellowish brown silty clay
loam about 7 inches thick. The subsoil extends to a
depth of 44 inches. It is yellowish brown silty clay loam

to a depth of 14 inches and yellowish brown silty clay to
a depth of 44 inches. The substratum between a depth
of 44 and 60 inches is yellowish brown clay that has
gray and brown mottles.

This soil is moderately low in natural fertility and low in
content of organic matter. It is strongly acid to a depth of
about 3 feet and neutral to moderately alkaline below 3
feet. The permeability is slow, and the available water
capacity is moderate. Surface runoff is rapid. Most of the
original surface has been removed by erosion. The root
zone is deep, but it is difficult for plant roots to
penetrate. Tilth is poor. The shrink-swell potential is high.
The seasonal high water table is at a depth of 3 to 6
feet. Most areas of this soil are subject to occasional
flooding in winter and spring.

Included with this soil in mapping are areas of Collins
and McGary soils. Also included are areas of Markland
soils that have a silt loam surface layer. The included
soils make up less than 5 percent of the map unit. Areas
are less than 2 acres.

Most of the acreage of this Markland soil has been
used for farming, but many areas are now idle. The soil
is poorly suited to row crops and small grain, but it is
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Figure 15.—Dark, air-cured tobacco in an area of Loring silt loam, 2 to 6 percent slopes.

suitable for hay and pasture. Erosion is a very severe
hazard and is difficult to control.

This soil-is well suited to white oak, eastern white pine,
yellow-poplar, and white ash trees. Limitations to use of
equipment and plant competition are the main concerns
in management.

This soil has poor suitability for most urban uses. The
hazard of flooding and the high shrink-swell potential of
the clayey soil are severe limitations for buildings, roads,
and septic tank absorption fields. These limitations are
very difficult to overcome.

This soil is in capability subclass Vle and woodland
group 2c.

Md—Markland-Collins complex. This complex
consists of small areas of Markland and Collins soils that
are too narrow to map separately at the scale selected
for mapping. The deep, moderately well drained and well
drained Markland soil is on the sides of dissected areas,
and the deep, moderately well drained Collins soil is on

nearly level flood plains. Most areas are near the mouths
of small streams. Slopes range from 0 to 30 percent.
Areas are 10 to 45 acres.

Markland silt loam makes up about 52 percent of this
complex. Typically, the surface layer is dark grayish
brown silt loam about 5 inches thick. The subsoil
extends to a depth of 44 inches. It is yellowish brown
silty clay loam to a depth of 14 inches and yellowish
brown silty clay to a depth of 44 inches. The substratum
between a depth of 44 and 60 inches is yellowish brown
clay that has mottles in shades of brown and gray.

The Markland soil is moderately low in natural fertility
and low in content of organic matter. It is strongly acid to
a depth of about 32 inches and neutral to moderately
alkaline between a depth of 32 and 60 inches. The
permeability is slow, and the available water capacity is
moderate. The root zone is deep, but penetration by
plant roots is difficult. The seasonal high water table is at
a depth of 3 to 6 feet. The shrink-swell potential of the
clayey subsoil is high. This Markland soil is subject to
occasional flooding.
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Collins silt loam makes up about 26 percent of this
complex. Typically, the surface layer is brown silt loam
about 9 inches thick. The substratum is brown or pale
brown silt loam mottied in shades of gray and brown to a
depth of 48 inches and gray: silt loam mottled in shades
of brown between a depth of 48 and 60 inches.

The Collins soil is medium in natural fertility and
moderate in content of organic matter. It is very strongly
acid or strongly acid throughout unless the surface layer
has been limed. The permeability is moderate, and the
available water capacity is high. This soil has good tilth
and can be cultivated throughout a wide range of
moisture content. The root zone is deep and is easily
penetrated by plant roots. The seasonal high water table
is at a depth of 2 to 5 feet. This Collins soil is subject to
occasional flooding.

Included with this complex in mapping are small areas
of the well drained Huntington soils and areas of the
moderately well drained Otwell soils near the Green
River.

Most areas of this complex are in woodland. A few
small areas are used for row crops or pasture. These
soils are poorly suited to row crops, small grain, hay, and
pasture because of the hazard of being flooded in winter
and spring, the short steep slopes, and the included,
crooked stream channels.

The Markland soil in this complex is well suited to
eastern white pine, yellow-poplar, and white ash trees.
The Collins soil is well suited to green ash, eastern
cottonwood, and cherrybark oak trees. Plant competition
is a concern in management of both soils. In addition,
the hazard of erosion and equipment limitations are
concerns in management of the Markland soil.

This complex has poor suitability for urban use. The
hazard of flooding and steep slopes are the main
limitations.

This complex is in capability subclass Vile. The
Markland soil is in woodland group 2c, and the Collins
soil is in woodland group 1o.

Mg—McGary silt loam. This deep, somewhat poorly
drained, nearly level soil is on stream terraces. It formed
in clayey alluvium deposited in slack water. Sloughs,
ditches, and small streams dissect some areas. Slopes
are smooth and range from O to 3 percent. Areas range
from 5 to 700 acres.

Typically, the surface layer is dark grayish brown silt
loam about 3 inches thick. The subsurface layer is light
brownish gray silt loam 3 inches thick. The subsoil
extends to a depth of 41 inches. It is yellowish brown
silty clay loam or silty clay that has gray mottles to a
depth of 16 inches and clay to a depth of 41 inches. The
substratum between a depth of 41 and 60 inches is
grayish brown clay that has olive brown mottles.

This soil is low in natural fertility and content of
organic matter. It is medium acid to very strongly acid
unless limed. The permeability is moderately slow in the
upper part and slow or very slow in the lower part. The
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available water capacity is moderate. Tilth is good. Some
clayey spots, however, have poor tilth and cultivating
when the soil is too wet causes crusting and clodding.
The clayey root zone is deep, but penetration by plant
roots is difficult. Flooding is unlikely but possible under
abnormal conditions. The seasonal high water table is at
a depth of 1 foot to 3 feet. The shrink-swell potential is
high.

Included with this soil in mapping are areas of Belknap
silt loam. Also included are areas of Karnak soils that
have a silty clay surface layer and a few severely eroded
areas of McGary soils. The included soils make up 5 to
10 percent of the map unit. Areas are less than 3 acres.

Most of the acreage of this McGary soil is used for
woodland. Some areas are used for corn, soybeans, or
pasture. The soil is suited to row crops, hay, pasture,
and small grain. Wetness and the high content of clay
are limitations. Tilth can be maintained or improved by
returning crop residue to the soil.

This soil is suited to eastern white pine, baldcypress,
white ash, yellow-poplar, American sycamore, and red
maple trees. Equipment limitations and plant competition
are the main concerns in the management of woodland.

This soil has poor suitability for most urban uses. The
hazard of flooding, high shrink-swell potential, and
wetness are limitations that are difficult to overcome.
The slow permeability of the clayey subsoil is a severe
limitation for septic tank absorption fields.

This soil is in capability subclass lllw and woodiand
group 3w.

Mm—Melvin silty clay loam. This deep, poorly
drained, nearly level soil is on flood plains of the Ohio
River. Areas are mostly long, narrow sloughs. Slopes
range from O to 2 percent. Areas range from 3 to 90
acres.

Typically, the surface layer is dark gray to gray silty
clay loam about 9 inches thick. The subsoil to a depth of
38 inches is gray silty clay loam mottled in shades of
brown. The substratum to a depth of 60 inches is gray
silty clay loam mottled with yellowish brown and gray.

This soil is medium in natural fertility and low in
content of organic matter. It is medium acid to neutral.
The permeability is moderate, and the available water
capacity is high. The soil has good tilth. The root zone is
deep, but roots are restricted by the seasonal high water
table at a depth of less than 12 inches. Most areas are
flooded occasionally for brief periods in winter and
spring.

included with this soil in mapping are areas of soils
that have a surface layer of silt loam. Also included are
areas of Newark and Weinbach soils. The included soils
make up 5 to 10 percent of this.map unit. Areas are less
than 4 acres.

Most of the acreage of this Melvin soil is used for
woodland. Some areas have been drained and are used
for corn or soybeans. The soil is suited to row crops, but
it is poorly suited to small grain. If adequate drainage is
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provided, high yields can be obtained. The hazard of
flooding and the high water table are limitations. This soil
is suited to hay and pasture. Tilth can be improved by
returning crop residue to the soil.

This soil is well suited to pin oak, baldcypress, eastern
cottonwood, and sweetgum trees. Equipment limitations,
seedling mortality, and plant competition are the main
concerns in woodland management.

This soil has poor suitability for most urban uses.
Flooding and wetness are severe limitations for
buildings, roads, and septic tank absorption fields. The
hazard of flooding is difficult and expensive to overcome.

This soil is in capability subclass illw and woodland
group iw.

Mn—Melvin silty clay loam, ponded. This deep,
poorly drained, nearly level soil is on flood plains. Water
is on the surface or very near the surface throughout the
year. Most areas are old river channels (oxbows), or
mine sinks. Slopes range from 0 to 2 percent.

Typically, the 'surface layer is dark gray or gray silty
clay loam 9 inches thick. The subsoil to a depth of 38
inches is gray silty clay loam that has brown and
yellowish brown mottles. The substratum to a depth of
60 inches is gray silty clay loam that has yellowish brown
mottles.

This soil is medium in natural fertility and low in
content of organic matter. It is medium acid to neutral
throughout. The permeability is moderate, and the
available water capacity is high. This soil is subject to
frequent flooding. The seasonal high water tabie is on or
near the surface.

Included with this Melvin soil in mapping are areas of
soils that have a surface layer of silt loam. Also included
are areas of Waverly soils that have less clay and more
silt and are more acid than the Melvin soils. The
included soils make up less than 15 percent of the map
unit.

This Melvin soil is poorly suited to all cultivated crops,
hay, and pasture plants commonly grown in the area. If
adequately drained, however, high yields can be
obtained. Use of this soil is limited because of ponding
and the hazard of flooding.

This soil is well suited to baldcypress trees. The
frequency of flooding and ponding makes it poorly suited
to most other trees.

This soil has poor suitability for most urban uses
because of the hazard of flooding and ponding. It-is well
suited to the development of habitat for wetland wildlife.

This soil is in capability subclass Vw and woodiand
group 1w.

MoB—Memphis siit loam, 2 to 6 percent slopes.
This deep, well drained, gently sloping soil is on uplands.
Shallow drainageways dissect some areas. Slopes are
smooth. Areas range from 5 to 300 acres.

Typically, the surface layer is brown silt loam 6 inches
thick. The subsoil extends to a depth of 43 inches. It is
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yellowish brown silt loam to a depth of 15 inches and
brown silty clay loam to a depth of 43 inches. The
substratum to a depth of 60 inches is brown silt loam.

This soil is medium in natural fertility and low in
content of organic matter. It is medium acid to very
strongly acid throughout unless the surface layer has
been limed. The permeability is moderate, and the
available water capacity is high. This soil has good tilth
and can be worked throughout a wide range of moisture
content. The root zone is deep and is easily penetrated
by plant roots.

Included with this soil in mapping are areas of severely
eroded Memphis soils that have a surface layer of silty
clay loam. Also included are areas of Loring and
Wellston soils. The included soils make up 5 to 10
percent of some parts of the map unit. However, these
areas generally are less than 4 acres.

Most areas of this Memphis soil are used for farming.
A few narrow ridgetops are wooded. The soil is used for
corn, soybeans, pasture, and meadow. It is well suited to
row crops and small grain, hay, and pasture. Good tilth is
easily maintained by returning crop residue to the soil.
The hazard of erosion is moderate if the soil is
cultivated. Minimum tillage and the use of cover crops,
including grasses and legumes in the cropping system,
reduce runoff and help to control erosion.

This soil is well suited to cherrybark oak, yellow-
poplar, loblolly pine, and sweetgum trees. Plant
competition is the main concern in the management of
woodland.

This soil has good suitability for urban uses. Because
erosion is a moderate hazard on construction sites,
temporary erosion control measures may be needed
during the construction period.

This soil is in capability subclass lle and woodland
group 20.

MoC—Memphis silt loam, 6 to 12 percent slopes.
This deep, well drained, sloping soil is on uplands. Many
areas are dissected by shallow drainageways and small
streams. Areas range from 4 to 150 acres.

Typically, the surface layer is brown silt loam 6 inches
thick. The subsoil extends to a depth of 43 inches. It is
yellowish brown silt loam to a depth of 15 inches and
brown silty clay loam to a depth of 43 inches. The
substratum to a depth of 60 inches is brown silt loam.

This soil is medium in natural fertility and low in
content of .organic matter. It is medium acid to very
strongly acid throughout unless the surface layer has
been limed. The permeability is moderate, and the
available water capacity is high. The soil has good tilth
and can be worked throughout a wide range of moisture
content. The root zone is deep and is easily penetrated
by plant roots.

included with this soil in mapping are areas of severely
eroded Memphis soils that have a surface layer of silty
clay loam. Also included are areas of Loring and
Wellston soils. The included soils make up 5 to 10
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percent of some parts of the map unit. However, these
areas generally are less than 4 acres.

Most areas of this Memphis soil are used for farming.
The soil is suited to row crops and small grain, and high
yields can be obtained. The hazard of erosion is severe.
This soil is well suited to hay and pasture. Good tilth is
easily maintained by returning crop residue to the soil.
Minimum tillage and the use of cover crops, including
grasses and legumes in the cropping sysiem, reduce
runoff and help to control erosion.

This soil is well suited to cherrybark oak, yellow-
poplar, loblolly pine, and sweetgum trees. Plant
competition is the main concern in the management of
woodland.

This soil is suitable for most urban uses. The
steepness of slope is the main limitation. Erosion control
measures are needed at construction sites.

This soil is in capability subclass llle and woodland
group 20.

MpC3—Memphis silty clay loam, 6 to 12 percent
slopes, severely eroded. This deep, well drained,
sloping soil is on uplands. It is severely eroded, and the
plow layer is mostly made up of subsoil. Most areas are
dissected by shallow drainageways and small streams,
and some areas have shallow gullies. Areas range from
4 to 150 acres.

Typically, the surface layer is yellowish brown silty clay
loam 7 inches thick. The subsoil to a depth of about 40
inches is brown silty clay loam. The substratum is brown
silt loam between a depth of 40 and 60 inches.

This soil is medium in natural fertility and low in
content of organic matter. It is medium acid to very
strongly acid throughout unless the surface layer has
been limed. The permeability is moderate, and the
available water capacity is high. The soil has poor tilth
and tends to crust and clod if cultivated when the
moisture content is too high. The root zone is deep and
is easily penetrated by plant roots.

Included with this soil in mapping are areas of
Memphis soils that have a surface layer of silt loam and
a few small areas that have shallow gullies. Also
included are areas of Loring and Wellston soils. The
included soils make up 10 to 15 percent of this map unit.
Areas are generally less than 4 acres.

Most areas of this Memphis soil are used for farming.
The soil is used mostly for pasture, hay, and small grain,
but some areas are used for corn and soybeans. It is
suited to row crops and small grain, and moderate yields
can be obtained, but use for row crops is limited
because of past erosion and the very severe hazard of
erosion. Hay and pasture plants grow well. Tilth can be
improved by returning crop residue to the soil. If this soil
is cultivated, erosion control measures are needed to
reduce runoff and help control erosion.

This soil is well suited to cherrybark oak, yellow-
poplar, loblolly pine, and sweetgum trees. Plant
competition is the main concern in the management of
woodland.
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This soil is suitable for most urban uses. The
steepness of slope is the main limitation. Erosion control
measures are needed at construction sites.

This soil is in capability subclass IVe and woodland
group 20.

MpD3—Memphis silty clay loam, 12 to 30 percent
slopes, severely eroded. This deep, well drained,
severely eroded soil is on uplands. Most areas are
dissected by shallow drainageways and small streams.
The plow layer is mostly made up of subsoil. Some
areas have shallow gullies. Areas range from 4 to 230
acres.

Typically, the surface layer is yellowish brown silty clay
loam 7 inches thick. The subsoil to a depth of about 40
inches is brown silty clay loam. The substratum to a
depth of 60 inches is brown silt loam.

The soil is medium in natural fertility and low in
content of organic matter. It is medium acid to very
strongly acid throughout unless the surface layer has
been limed. The permeability is moderate, and the
available water capacity is high. Erosion has removed
the original surface layer. This soil has poor tilth and
tends to crust and clod if cultivated when the moisture
content is too high. The root zone is deep and is easily
penetrated by plant roots.

Included with this soil in mapping are some areas of
uneroded soils that have a surface layer of silt loam and
a few small areas that have shallow gullies. Also
included are areas of Wellston and Frondorf soils. The
included soils make up less then 10 percent of this map
unit. Areas are generally less than 3 acres.

Most areas of this Memphis soil are used for pasture
or trees. Some areas are used only by wildlife. The soil
is poorly suited to row crops and small grain. The
steepness of slope, past erosion, and the very severe
hazard of erosion are limitations for cultivated crops.
This soil is suited to hay and pasture. Tilth can be
improved by returning crop residue to the soil.

This soil is well suited to cherrybark oak, yellow-
poplar, loblolly pine, and sweetgum trees. Plant
competition is the main concern in the management of
woodland, but the hazard of erosion and limited use of
equipment are concerns on the steepest parts of the
map unit.

This soil has poor suitability for most urban uses. The
steepness of slope is the main limitation.

This soil is in capability subclass Vle and woodland
group 20.

Ne—Newark silty clay loam. This deep, somewhat
poorly drained, nearly level soil is on the Ohio River
flood plain. Many areas are dissected by drainage
ditches and small streams. Floods are likely to occur in
winter and spring. Slopes are smooth and range from 0
to 2 percent. Areas range from 10 to 300 acres.

Typically, the surface layer is dark grayish brown silty
clay loam 8 inches thick. The subsoil extends to a depth
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of 43 inches. It is dark grayish brown silty clay loam
mottled in shades of brown and gray to a depth of 13
inches and gray silty clay loam mottled in shades of
brown to a depth of 43 inches. The substratum to a
depth of 60 inches is gray silty clay loam mottled with
yellowish brown.

This soil is medium in natural fertility and low in
content of organic matter. It is medium acid to mildly
alkaline. The permeability is moderate, and the available
water capacity is high. Tilth is good. The root zone is
deep and is easily penetrated by plant roots, but it is
somewhat restricted by the seasonal high water table at
a depth of 0.5 foot to 1.5 feet. This soil is subject to
occasional flooding.

Included with this soil in mapping are areas of Melvin,
Lindside, and Weinbach soils. The included soils make
up less than 10 percent of this map unit. Areas are less
than 4 acres.

Most of the acreage of this Newark soil has been
cleared, drained, and planted to corn or soybeans. Some
areas remain in native hardwoods. This soil is suited to
row crops, but it is not so well suited to small grain, hay,
and pasture because of the hazard of flooding and the
seasonal high water table. However, if the soil is
protected from flooding and drained, it is well suited to
these uses. Erosion is not a hazard. Drainage is an
important part of good management. Tilth can be
maintained or improved by returning crop residue to the
soil.

This soil is well suited to pin oak, sweetgum, eastern
cottonwood, loblolly pine, red maple, eastern white pine,
yellow-poplar, and American sycamore trees. Plant
competition and limited use of equipment are the main
concerns in management.

This soil has poor suitability for most urban uses. The
hazard of flooding and a seasonal high water table are
severe limitations.

This soil is in capability subclass llw and woodland
group 1w.

No—Nolin silty clay loam. This deep, well drained,
nearly level soil is on the Ohio River flood plain. Some
areas are dissected by drainage ditches and small
streams. Slopes are 0 to 2 percent. Areas range from 5
to 308 acres.

Typically, the surface layer is brown silty clay loam 10
inches thick. The subsoil to a depth of 52 inches and the
substratum to a depth of 60 inches are brown silty clay
loam.

This soil is high in natural fertility and medium in
content of organic matter. The permeability is moderate,
and the available water capacity is high. Reaction ranges
from medium acid to mildly alkaline. The root zone is
deep. Tilth is fair. The plow layer tends to crust and clod
if the soil is cultivated when it is too wet. This soil is
subject to occasional flooding. The seasonal high water
table is at a depth of 3 to 6 feet.

Included with this soil in mapping are areas of
Huntington and Lindside soils. The included soils make
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up 5 to 10 percent of the map unit. Areas generally are
less than 2 acres.

Most of the acreage of this-Nolin soil is planted to
corn or soybeans. A few small areas remain in native
hardwoods. This soil is well suited to row crops, but it is
not so well suited to small grain, hay, or pasture because
of flooding. Tilth can be improved by returning crop
residue to the soil. Driftwood and other debris have been
left on some areas by receding floodwaters.

This soil is well suited to sweetgum, eastern
cottonwood, yellow-poplar, eastern white pine, white ash,
and'cherrybark oak trees. Plant competition is the main
concern in the management of woodland.

This soil has poor suitability for most urban uses
unless protection from flooding is provided by floodwalls
or levees.

This soil is in capability class | and woodland group
10.

OtA—Otwell silt loam, 0 to 2 percent slopes. This
deep, moderately well drained, nearly level soil is on
stream terraces. Areas are frequently dissected by
ditches, sloughs, or small streams. Slopes are uniform.
Areas are 8 to 20 acres.

Typically, the surface layer is dark grayish brown silt
loam 8 inches thick. The subsoil extends to a depth of
45 inches. It is brown to yellowish brown silty clay loam
to a depth of 23 inches, and a very firm, compact, brittle
fragipan of yellowish brown silty clay loam that has gray
mottles between a depth of 23 and 45 inches. The
substratum to a depth of 60 inches is yellowish brown
silty clay loam that has gray mottles.

This soil is medium in natural fertility and low in
content of organic matter. It is medium acid to very
strongly acid throughout unless the surface layer has
been limed. The permeability is moderate above the
fragipan and slow in the fragipan. The available water
capacity is moderate. This soil is easy to till if the
moisture content is favorable. However, it is wet for long
periods during winter and early in spring. The vertical
movement of roots and water is restricted by the
fragipan at a depth of about 23 inches. Most areas are
subject to rare flooding in winter and spring. The
seasonal high water table is at a depth of 1.5 to 3 feet.

Included with this soil in mapping are areas of
Wheeling and Weinbach soils. The included soils make
up less than 5 percent of this map unit.

Most areas of this Otwell soil are planted to corn or
soybeans. A few small areas remain in native
hardwoods. The soil is well suited to row crops, but it is
not so well suited to small grain, hay, and pasture
because of the hazard of flooding and wetness during
the winter months. This soil is not suited to deep rooted
crops.

This soil is suited to white oak, white ash, eastern
white pine, and yellow-poplar trees. Plant competition is
the main concern in the management of woodland.

This soil has poor suitability for most urban uses
because of the hazard of flooding. The slow permeability
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of the fragipan is a severe limitation for septic tank
absorption fields.

This soil is in capability subclass liw and woodland
group 30.

OtB—Otwell silt loam, 2 to 6 percent slopes. This
deep, moderately well drained, gently sloping soil is on
terraces of larger streams. Shallow drainageways cross
many areas. Slopes are smooth. Areas are 8 to 32
acres.

Typically, the surface layer is dark grayish brown silt
loam 8 inches thick. The subsoil extends to a depth of
45 inches. It is brown to yellowish brown silty clay loam
to a depth of 23 inches, and a very firm, brittle, compact
fragipan of yellowish brown silty clay loam that has gray
mottles between a depth of 23 and 45 inches. The
substratum to a depth of 60 inches is yellowish brown
silty clay loam that has gray mottles.

This soil is medium in natural fertility and low in
content of organic matter. It is medium acid to very
strongly acid throughout unless the surface layer has
been limed. The permeability is moderate above the
fragipan and slow in the fragipan. The available water
capacity is moderate. This soil is easy to till if the
moisture content is favorable. However, the soil is wet
for long periods in winter and spring. The vertical
movement of roots, air, and water is restricted by the
fragipan at a depth of about 23 inches. This soil is
subject to rare flooding. The seasonal high water table is
at a depth of 1.5 to 3 feet.

Included with this soil in mapping are areas of
Wheeling soils and areas of severely eroded soils. The
included soils make up less than 5 percent of this map
unit.

Most areas of this Otwell soil are planted to corn or
soybeans. A few small areas remain in native
hardwoods. The soil is well suited to row crops, but it is
not so well suited to small grain, hay, and pasture
because of the hazard of flooding and seasonal
wetness. The hazard of erosion is moderate. Crops
respond well to applications of lime and fertilizer. This
soil is not suited to deep rooted crops. Good tilth can be
maintained by the use of grasses and legumes in the
cropping system and by returning crop residue to the
soil.

This soil is suited to white oak, white ash, eastern
white pine, and yellow-poplar trees. Plant competition is
the main concern in the management of woodland.

This soil has poor suitability for most urban uses
because of the hazard of flooding. The slow permeability
of the fragipan layer is a severe limitation for septic tank
absorption fields.

This soil is in capability subclass lle and woodland
group 30.

Pa—Patton silt loam. This deep, poorly drained,
nearly level soil is on stream terraces. Some areas are
dissected by drainage ditches. Slopes are uniform and
range from 0 to 2 percent.
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Typically, the surface layer is very dark grayish brown
silt loam about 23 inches thick. The subsoil to a depth of
42 inches is dark grayish brown silty clay loam that has
olive brown mottles. The substratum to a depth of 60
inches is dark gray silty clay loam that has olive brown
mottles.

This soil is high in natural fertility and content of
organic matter. Reaction ranges from slightly acid to
moderately alkaline. The permeability is moderate, and
the available water capacity is high. The soil has-good
tilth and can be cultivated throughout a wide range of
moisture content. Depth of the root zone varies with the
seasonal water table that is at a depth of 0 to 2 feet.
This soil is subject to rare flooding.

Included with this soil in mapping are small areas of
Uniontown and Henshaw soils. Also included are small
areas of Patton soils that have a surface layer of silty
clay loam. The included soils make up less than 15
percent of this map unit.

Most areas of this Patton soil are used for farming.
The soil is well suited to row crops, hay, and pasture.
Good tilth is easily maintained by returning crop residue
to the soil. Minimum tillage and the use of grasses and
legumes in the cropping system help to maintain good
tilth.

Although all areas have been cleared and are used for
cultivated crops, this soil is also well suited to eastern
white pine, baldcypress, red maple, white ash, and
sweetgum trees. Limited use of equipment, seedling
mortality, and plant competition are the main concerns in
the management of woodiand.

This soil has poor suitability for most urban uses.
Wetness and the hazard of flooding when unusual
storms occur are limitations. The moderate permeability
and a seasonal high water table at a depth of 0 to 2 feet
are severe limitations for some uses. The potential is
good for openland and wetland wildlife habitat.

This soil is in capability subclass llw and woodland
group 2w.

Po—Patton silt loam, overwash. This deep, poorly
drained, nearly level soil is on low terraces along small
streams. Drainage ditches and small streams dissect
some areas. Slopes are uniform and range from 0 to 2
percent. Areas range from 5 to 500 acres.

Typically, the surface layer is overwash material of
brown silt loam 9 inches thick. The subsurface layer is
14 inches thick. It is very dark gray silt loam that has
very dark grayish brown mottles. The subsoil to a depth
of 42 inches is dark grayish brown silty clay loam that
has light olive brown mottles. The substratum to a depth
of 60 inches is dark gray silty clay loam that has light
olive brown mottles.

This soil is high in natural fertility. The surface layer is
low in content of organic matter, but the dark layer
below the surface layer is high in content of organic
matter. Reaction ranges from slightly acid to moderately
alkaline. The permeability is moderate, and the availabie
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water capacity is high. This soil has good tilth and a
deep root zone. The soil is subject to occasional
flooding. The seasonal high water table is at a depth of
0 to 2 feet.

Included with this soil in mapping are areas of
Uniontown, Henshaw, Wakeland, and Wilbur soils. The
included soils make up 5 to 10 percent of the map unit.
Areas are less than 2 acres.

Most areas of this Patton soil are used for farming.
The soil is well suited to row crops, hay, and pasture,
and high yields can be obtained. It is limited for winter
crops because of wetness and flooding in winter and
spring. Good tilth is easily maintained by returning crop
residue to the soil.

Although all areas are used for cultivated crops, this
soil is well suited to eastern white pine, baldcypress, red
maple, white ash, and sweetgum trees. Seedling
mortality, plant competition, and limited use of equipment
are the main concerns in the management of woodland.

This soil has poor suitability for most urban uses.
Wetness and the hazard of flooding are severe
limitations. The potential is good for openland and
wetland wildlife habitat.

This soil is in capability subclass [lw and woodland
group 2w.

Ro—Robinsonville fine sandy loam. This deep, well
drained, nearly level soil is on the Ohio River flood plain.
Slopes are uniform and range from 0 to 2 percent. Areas
range from 10 to 100 acres.

Typically, the surface layer is dark grayish brown fine
sandy loam 10 inches thick. The substratum to a depth
of 60 inches is brown, stratified fine sandy loam and
loamy fine sand.

This soil is medium in natural fertility and low in
content of organic matter. Reaction ranges from slightly
acid to moderately alkaline. This soil has good tilth and
can be cultivated throughout a wide range of moisture
content. The permeability is moderate to moderately
rapid, and the available water capacity is high. The root
zone is deep and is easily penetrated by plant roots.
This soil is subject to occasional flooding. The seasonal
high water table is at a depth of 4 to 6 feet.

Included with this soil in mapping are areas of
Huntington soil that have a surface layer of silt loam and
Nolin soils that have a surface layer of silty clay loam.
The included soils make up 5 to 10 percent of this map
unit.

Most of the acreage of this Robinsonville soil is
planted to corn. Some areas are in trees. The soil is well
suited to row crops, but it is less well suited to small
grain, hay, and pasture because of the hazard of
flooding. Good tilth is easily maintained by returning crop
residue to the soil.

This soil is well suited to eastern cottonwood,
sweetgum, and American sycamore trees. Plant
competition is the main concern in the management of
woodland.
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This soil has poor suitability for most urban uses
because of the hazard of flooding.

This soil is in capability class | and woodland group
10.

SnE—Steinsburg-Frondorf complex, 20 to 50
percent slopes. This complex consists of small, narrow
areas of Steinsburg and Frondorf soils that are so
intermingled that they could not be separated at the
scale 'selected for mapping. These soils are moderately
deep and well drained. They are on upland hillsides
dissected by intermittent drainageways. Areas range
from 4 to 200 acres.

Steinsburg loam makes up about 42 percent of this
complex. Typically, the surface layer is dark grayish
brown loam 3 inches thick. The subsurface layer is
brown loam 2 inches thick. The subsoil to a depth of 19
inches is yellowish brown loam. The substratum between
a depth of 19 and 27 inches is strong brown gravelly fine
sandy loam. Sandstone bedrock is at a depth of 27
inches.

The Steinsburg soil is medium in natural fertility and
low in content of organic matter. It is strongly acid or
very strongly acid throughout. The permeability is
moderately rapid, and the available water capacity is
moderate. This soil has good tilth and a moderately deep
root zone. The depth to bedrock ranges from 24 to 40
inches. :

Frondorf silt loam makes up about 26 percent of this
complex. Typically, the surface layer is very dark grayish
brown silt loam 3 inches thick. The subsurface layer is
grayish brown silt loam 3 inches thick. The subsoil
extends to a depth of 25 inches. it is light yellowish
brown silt loam to a depth of 14 inches and strong
brown channery silty clay loam to a depth of 25 inches.
The substratum between a depth of 25 10 28 inches is
yellowish brown channery silty clay loam. Sandstone
bedrock is at a depth of 28 inches.

The Frondorf soil is medium in natural fertility and low
in content of organic matter. it is strongly acid or very
strongly acid throughout unless it has been limed. The
permeability and the available water capacity are
moderate. This soil has good tilth and a moderately deep
root zone. The depth to bedrock ranges from 20 to 40
inches.

Included with this complex in mapping are small areas
of the well drained Wellston soils. Also included are
areas of rock outcrop and soils that are less than 20
inches to bedrock.

This Steinsburg-Frondorf complex is poorly suited to
cultivated crops because of the steep slopes, a very
severe hazard of erosion, and outcrops of rock.

The Steinsburg soil is suited to eastern white pine,
Virginia pine, and shortleaf pine trees. The north-facing
slopes of the Frondorf soil are well suited to yellow-
poplar, shortleaf pine, black walnut, eastern white pine,
and loblolly pine. The south-facing, warm slopes are
suited to Virginia pine, shortleaf pine, and loblolly pine.
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The hazard of erosion, limitations to use of equipment,
seedling mortality, and plant competition are the
concerns in the management of woodland.

This complex has poor suitability for most urban uses
because of the steep slopes and moderate depth to
bedrock. The soils are best suited to woodland and
habitat for woodland wildlife. :

This complex is in capability subclass Vlle. The
Frondorf soil is in woodland group 2r, north aspect, and
3r, south aspect. The Steinsburg soil is in woodland
group 3f.

Ud—Udorthents, steep. These soils consist of
material moved by machines in the process of
uncovering coal. The veins of coal were mostly at a
depth ranging from 15 to 125 feet. This removed
material was deposited in steep ridges that have short
slopes generally ranging between 2 and 80 percent.
Coarse fragments in the upper few feet of the material
range between 10 and 90 percent.

The natural fertility of these soils is not known.
However, reaction ranges from extremely acid to neutral.
Very often, both extremes of reaction occur within a few
feet of each other owing to the random placement of
material from different geologic strata. These soils have
poor tilth and medium to low available water capacity.

Some areas of these soils have been reshaped and
graded. Other areas include fairly large pits that contain
water. The water is commonly toxic to aquatic life for
many years after mining operations have ceased.

Included with these soils in mapping are small areas of
undisturbed soils. The included soils make up less than
10 percent of the map unit. Areas of water make up
about 5 percent.

Most of the acreage of Udorthents, steep, soils is idle.
However, a few small areas are used for pasture. The
soils are poorly suited to cultivated crops and pasture
because of the high content of stones, low available
water capacity, and steep slopes. Such limitations are
difficult and expensive to overcome. A few small areas
have been reshaped, limed, and seeded to grasses and
fegumes. However, growth of vegetation is restricted.

These soils are suited to a few species of trees. Pines,
locust, and cottonwood grow best. Steep slopes and the
uneven topography are limitations for woodland use and
management.

These soils have poor suitability for most urban uses.
Steep slopes and stoniness are the main limitations.
Because of uneven settling, the soil material provides
poor foundations for buildings and other structures.
Some areas have potential as habitat for openland
wildlife and for recreation use.

These soils are not assigned to a capability subclass
or woodland group.

UnA—Uniontown silt loam, 0 to 2 percent slopes.
This deep, moderately well drained to well drained,
nearly level soil is on stream terraces. Areas are 10 to
40 acres.
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Typically, the surface layer is brown silt loam about 8
inches thick. The subsoil to a depth of 34 inches is
yellowish brown silty clay loam. The substratum to a
depth of 60 inches is light olive brown silt loam to silty
clay loam. _

This soil is medium in natural fertility and low in
content of organic matter. The permeability is moderate
to moderately slow, and the available water capacity is
high. This soil is strongly acid through slightly acid to a
depth of 34 inches and neutral through moderately
alkaline to a depth of 60 inches or more. It has good tiith
and can be cultivated throughout a wide range of
moisture content. The root zone is deep and is easily
penetrated by plant roots. Most areas are subject to rare
flooding. The seasonal high water table is at a depth of
2.5 to 6 feet.

Included with this soil in mapping are small areas of
Uniontown soils that have a surface layer of silty clay
loam. Also included are areas of Henshaw and Patton
soils. The included soils make up about 5 percent of this
map unit. Areas are less than 2 acres.

Most areas of this Uniontown soil are used for farming.
Some areas are used for nursery plants or urban
development. This soil is suited to row crops and small
grain. However, the shape of the areas, wetness, and
the hazard of flooding on adjacent soils are limitations.
The soil is well suited to hay and pasture. Good tilth is
easily maintained by returning crop residue to the soil.
Minimum tillage and the use of grasses and legumes in
the cropping system help to maintain good tilth and high
yields.

This soil is well suited to northern red oak, yellow-
poplar, sweetgum, eastern white pine, and black walnut
trees. Plant competition is the main concern in the
management of woodland.

This soil has poor suitability for most urban uses
because of the hazard of flooding. If adequate flood
protection is provided, the soil has good suitability for
urban development.

This soil is in capability class | and woodland group
20.

UnB—Uniontown siit loam, 2 to 6 percent slopes.
This deep, moderately well drained to well drained,
gently sloping soil is on stream terraces. Areas range
from 4 to 160 acres.

Typically, the surface layer is brown silt loam 8 inches
thick. The subsoil to a depth of 34 inches is yellowish
brown silty clay loam. The substratum to a depth of 60
inches is light olive brown silt loam and silty clay loam.

This soil is medium in natural fertility and low in
content of organic matter. The permeability is moderate -
to moderately slow, and the available water capacity is
high. This soil is strongly acid through slightly acid to a
depth of 34 inches and neutral through moderately
alkaline to a depth of 60 inches or more. It has good tilth
and can be cultivated throughout a wide range of
moisture content. The root zone is deep and is easily
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penetrated by plant roots. Most areas of this soil are
subject to rare flooding. The seasonal high water table is
at a depth of 2.5 to 6 feet.

Included with this soil in mapping are small areas of
Uniontown soils that have a surface layer of silty ciay
loam and areas of Henshaw and Patton soils. The
included soils make up about 5 percent of this map unit.
Areas are less than 2 acres.

Most areas of this Uniontown soil are used for farming.
Some areas are used for urban development. This soil is
suited to row crops and small grain. The shape of the
areas, wetness, and the hazard of flooding on adjacent
soils are limitations. The soil is well suited to hay and
pasture. Good tilth is easily maintained by returning crop
residue to the soil. Minimum tillage, no-tillage, and a
cropping system that includes grasses and legumes
reduce runoff and help to control erosion.

This soil is well suited to red oak, yellow-poplar,
sweetgum, eastern white pine, and black walnut trees.
Plant competition is the main concern in the
management of woodland.

This soil has poor suitability for most urban uses
because of the hazard of flooding. If adequate flood
protection is provided, the soil is suited to urban
development.

This soil is in capability subclass lle and woodland
group 20.

UoC3—Uniontown siity clay loam, 6 to 12 percent
slopes, severely eroded. This deep, moderately well
drained to well drained, sloping soil is on sides of stream
terraces. Because of past erosion, the plow layer is
mostly made up of the subsoil. Areas range from 4 to 24
acres.

Typically, the surface layer and subsoil are yellowish
brown silty clay loam 31 inches thick. The substratum to
a depth of 60 inches is light olive brown silt loam and
silty clay loam.

This soil is medium in natural fertility and low in
content of organic matter. The permeability is moderate
to moderately slow, and the available water capacity is
high. This soil is slightly acid through strongly acid to a
depth of 31 inches and neutral through moderately
alkaline to a depth of 60 inches or more. The root zone
is deep and is easily penetrated by plant roots. Erosion
has removed the original surface layer. This soil tends to
crust and clod if cultivated when it is too wet. Most areas
are subject to rare flooding. The seasonal high water
table is at a depth of 2.5 to 5 feet.

Included with this soil in mapping are small areas of
Uniontown soils that have a surface layer of silt loam
and areas that have more clay throughout than the
Uniontown soil. Also included are small areas that have
slopes steeper than 12 percent. A few spots have lime
concretions on the surface.

Most areas of this soil are used for farming. The soil is
poorly suited to row crops, but is suited to smali grain,
hay, and pasture. The very severe hazard of erosion is a
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limitation. Tilth can be improved by returning crop
residue to the soil.

This soil is suited to northern red oak, loblolly pine,
and Virginia pine trees. Plant competition is the main
concern in the management of woodland.

This soil has poor suitability for most urban uses
because of the hazard of flooding and the steepness of
slope.

This soil is in capability subclass Ve and woodland
group 3o.

Wa—Wakeland silt loam. This deep, somewhat
poorly drained, nearly level soil is on flood plains of
small streams in Union County and in the north-central
part of Webster County. Areas range from 6 to 250
acres. Slopes range from 0 to 2 percent.

Typically, the surface layer is brown silt loam 11
inches thick. The substratum extends to a depth of 60
inches or more. It is grayish brown silt loam between a
depth of 11 and 33 inches and gray silt loam between a
depth of 33 and 60 inches. It is mottled throughout in
shades of brown and gray.

This soil is high in natural fertility and low in content of
organic matter. The permeability is moderate, and the
available water capacity is high. Reaction ranges from
medium acid to neutral. This soil has good tilth and can
be worked throughout a wide range of moisture content.
The root zone is deep, but it is restricted by the seasonal
high water table at a depth of 1 foot to 3 feet. This soil is
subject to occasional flooding.

Included with this soil in mapping are soils that are
browner throughout than the Wakeland soil. Also
included are soils that are darker and have more clay.
The included areas are generally less than 2 acres.

Most areas of this Wakeland soil are used for corn or
soybeans. The soil is well suited to row crops, but it is
not so well suited to small grain, hay, and pasture
because of wetness and the hazard of flooding. Crop
residue needs to be returned to the soil to help maintain
good tilth. Artificial drainage helps to lower the water
table and permit early planting and harvesting of crops.

This soil is well suited to pin oak, sweetgum, eastern
white pine, baldcypress, American sycamore, white ash,
and red maple trees. Limitations to use of equipment
and plant competition are the main concerns in the
management of woodland.

This soil has poor suitability for most urban uses
because of the hazard of flooding and the seasonal high
water table.

This soil is in capability subclass liw and woodtand
group 1w.

Wb—Waverly silt loam. This deep, poorly drained,
nearly level soil is on flood plains of streams in Webster
County. Many areas are dissected by drainage ditches.
Slopes range from 0 to 2 percent. Areas range from 10
to 90 acres.

Typically, the surface layer is brown silt loam 8 inches
thick. The subsoil to a depth of 41 inches is light
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brownish gray to light gray silt loam mottled in shades of
brown and gray. The substratum to a depth of 62 inches
is light brownish gray to light gray silt loam mottied in
shades of gray and brown.

This soil is medium in natural fertility and low in
content of organic matter. It is strongly acid or very
strongly acid unless the surface layer has been limed.
The permeability is moderate, and the available water
capacity is high. The root zone is somewhat restricted by
the seasonal high water table at a depth of 0.5 to 1 foot,
but it is deep and is easily penetrated by plant roots.
This soil has good tilth. it is subject to occasional
flooding.

Included with this soil in mapping are areas of Collins
and Belknap soils, which are better drained than the
Waverly soil. Also included are soils that have more clay
throughout. The included soils make up 5 to 10 percent
of this map unit. Areas are less than 2 acres.

Most of the acreage of this Waverly soil has been
cleared and drained and is used for corn and soybeans.
Some areas remain in native hardwoods. The soil is
suited to row crops, but it is not so well suited to small
grain, hay, and pasture. Wetness and flooding (see fig.
12) are the main limitations. Drainage is needed. Tilth
can be maintained or improved by returning crop residue
to the soil.

This soil is well suited to water tupelo, sweetgum,
willow oak, American sycamore, loblolly pine, and
eastern cottonwood trees. Limitations to use of
equipment, seedling mortality, and plant competition are
the main concerns in the management of woodland.

This soil has poor suitability for most urban uses
because of the hazard of flooding and wetness.

This soil is in capability subclass lllw and woodland
group 1w.

Wh—Weinbach silt loam. This deep, somewhat
poorly drained, nearly level soil is on stream terraces of
the larger streams. Some areas are dissected by
drainage ditches and small streams. Slopes range from 0
to 2 percent. Areas range from 3 to 65 acres.

Typically, the surface layer is brown silt loam 9 inches
thick. The subsoil extends to a depth of 49 inches. It is
light brownish gray silt loam between a depth of 9 and
20 inches and a fragipan of very firm, brittle, compact
light brownish gray silt loam between a depth of 20 and
49 inches. The substratum to a depth of 63 inches is
brown silt loam mottied with light brownish gray.

This soil is medium in natural fertility and low in
content of organic matter. It is very strongly acid or
strongly acid throughout unless the surface layer has
been limed. The permeability is moderate above the
fragipan and very slow in the fragipan. The available
water capacity is moderate. The root zone is moderately
deep. The vertical movement of roots, air, and water is
restricted by the fragipan. This soil is wet for long
periods in winter and spring and is subject to rare
flooding. The seasonal high water table is at a depth of
1 foot to 3 feet.
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Included with this soil in mapping are areas of Otwell,
McGary, and Melvin soils. The included soils make up
less than 10 percent of this map unit. Areas are less
than 2 acres.

Most areas of this Weinbach soil are planted to
soybeans. A few small areas are used for pasture or
remain in native hardwoods. The soil is well suited to
row crops, but it is not so well suited to small grain, hay,
and pasture. Wetness and the moderately deep rooting
zone are limitations. Tile drainage is not always
successful on this soil, but surface drainage can be used
to remove some of the excess water.

This soil is well suited to eastern white pine,
sweetgum, baldcypress, white ash, red maple, yellow-
poplar, and American sycamore trees. Plant competition,
seedling mortality, and limitations to use of equipment
are the main concerns in the management of woodland.

This soil has poor suitability for most urban uses. The
fragipan part of the subsoil, which is very slowly
permeabile, is a severe limitation for septic tank
absorption fields. Flooding is a hazard in winter and
spring on most areas of this soil.

This soil is in capability subclass Illw and woodland
group 2w.

WIC—Wellston siit loam, 6 to 12 percent slopes.
This deep, well drained, sloping soil is on uplands. Areas
are 4 to 40 acres.

Typically, the surface layer is brown silt loam 7 inches
thick. The subsoil extends to a depth of 34 inches. It is
yellowish brown silty clay loam between a depth of 7 and
20 inches and yellowish brown silty clay loam that has
10 percent sandstone fragments between a depth of 20
and 34 inches. The substratum to a depth of 59 inches
is yellowish brown channery sandy clay loam. Sandstone
bedrock is at a depth of 59 inches.

This soil is medium in natural fertility and low in
content of organic matter. It is strongly acid or very
strongly acid unless the surface layer has been limed.
The root zone is deep. The permeability is moderate,
and the available water capacity is high. This soil is easy
to till.

included with this soil in mapping are areas of Loring,
Zanesville, and Frondorf soils. Loring and Zanesville
soils have fragipans. Frondorf soils are less than 40
inches deep to bedrock. The included soils make up less
than 10 percent of this map unit.

A few areas of this Wellston soil remain in native
hardwoods, but most areas have been cleared and are
used for general farming. This soil is suited to row crops,
pasture, and hay. The steepness of slope, the shape and
size of the areas, and the adjoining soils are limitations.
Erosion is a severe hazard. If cultivated crops are grown,
erosion control measures are needed.

This soil is well suited to black walnut, yellow-poplar,
northern red oak, and eastern white pine trees. Plant
competition is the main concern in the management of
woodland.
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This soil is suitable for most urban uses. The
steepness of slope and depth to bedrock are the main
limitations. Erosion control measures are needed during
construction of roads.

This soil is in capability subclass llle and woodland
group 20.

WID—Wellston silt loam, 12 to 20 percent slopes.
This deep, well drained, moderately steep sail is on side
slopes of uplands. Slopes are commonly dissected by
shallow drainageways. Areas range from 4 to 100 acres.

Typically, the surface layer is brown silt loam 7 inches
thick. The subsoil extends to a depth of 34 inches. It is
yellowish brown silty clay loam between a depth of 7 and
20 inches and yellowish brown silty clay loam that has
10 percent sandstone fragments between a depth of 20
and 34 inches. The substratum to a depth of 59 inches
is yellowish brown channery sandy clay loam. Hard
sandstone bedrock is at a depth of 59 inches.

This soil is medium in natural fertility and low in
content of organic matter. It is strongly acid or very
strongly acid unless the surface layer has been limed.
The root zone is deep. The permeability is moderate,
and the available water capacity is high. This soil is easy
to till.

Included with this soil in mapping are areas of Loring,
Zanesville, and Frondorf soils. Loring and Zanesville
soils have fragipans. Frondorf soils are less than 40
inches deep to bedrock. The included soils make up less
than 10 percent of this map unit.

Some areas of this Wellston soil remain in native
hardwoods, but much of the acreage is used for pasture.
The soil is poorly suited to row crops, but it is suited to
small grain, hay, and pasture. The steepness of slope
and the very severe hazard of erosion are limitations.
Erosion control measures are needed if cultivated crops
are grown. Minimum tillage, and the use of cover crops
help to control erosion.

This soil is well suited to black wainut, yeliow-poplar,
northern red oak, and eastern white pine trees. The
hazard of erosion, plant competition, and limitations to
the use of equipment are the main concerns in the
management of woodland.

This soil has poor suitability for most urban uses. The
depth to bedrock and the steepness of slope are the
main limitations. Temporary erosion control measures
are needed for construction sites.

This soil is in subclass IVe and woodiand group 2r.

WpC3—Wellston silty clay loam, 6 to 12 percent
slopes, severely eroded. This deep, well drained,
sloping soil is on uplands. The plow layer is mostly made
up of subsoil. Shallow gullies are common. Slopes are
convex and are dissected by shallow, intermittent
drainageways. Areas range from 4 to 20 acres.

Typically, the surface layer is yellowish brown silty clay
loam about 6 inches thick. The subsoil to a depth of 31
inches is yellowish brown silty clay loam that has

Soil survey

sandstone fragments in the lower part. The substratum
to a depth of 46 inches is yellowish brown channery
sandy clay loam. Sandstone bedrock is at a depth of 46
inches.

This soil is medium in natural fertility and low in
content of organic matter. It is strongly acid or very
strongly acid unless the surface layer has been limed.
The root zone is deep. The permeability is moderate,
and the available water capacity is high. The original
surface layer has been removed by erosion. The present
surface layer has poor tilth and tends to crust and clod if
it is cultivated when the moisture content is too high.

Included with this soil in mapping are areas of Loring,
Zanesville, and Frondorf soils. Loring and Zanesville
soils have fragipans. Frondorf soils are less than 40
inches deep to bedrock. The included soils make up less
than 10 percent of this map unit.

Most areas of this Wellston soil are idle. A small
acreage has been planted in pine trees. This soil is
suited to pasture and hay, but it is poorly suited to row
crops and small grain. Past erosion and the hazard of
further erosion are limitations. Erosion control measures
are needed if this soil is cultivated.

This soil is well suited to yellow-poplar, northern red
oak, eastern white pine, black walnut, and Virginia pine
trees. Plant competition is the main concern in the
management of woodland.

This soil is suitable for most urban uses. The
steepness of slope and depth to bedrock are the main
limitations. Erosion control measures are needed if the
soil is disturbed during construction of roads or other
construction.

This soil is in capability subclass |Ve and woodland
group 20.

WpD3—Weliston silty clay ioam, 12 to 20 percent
slopes, severely eroded. This deep, well drained,
moderately steep soil is on uplands. The plow layer is
mostly made up of subsoil. Shallow gullies are common.
Slopes are convex and are dissected by shallow,
intermittent drainageways. Areas range from 6 to 140
acres.

Typically, the surface layer is yellowish brown silty clay
loam about 7 inches thick. The subsoil to a depth of 31
inches is yellowish brown silty clay loam that has 10
percent sandstone fragments in the lower part. The
substratum to a depth of 46 inches is yellowish brown
channery sandy clay loam. Sandstone bedrock is at a
depth of 46 inches.

This soil is medium in natural fertility and low in
content of organic matter. It is strongly acid or very
strongly acid unless the surface layer has been limed.
The permeability is moderate, and the available water
capacity is high. The root zone is deep. The original
surface layer has been removed by erosion. The present
surface layer has poor tilth and tends to crust and clod if
it is cultivated when the moisture content is too high.

Included with this soil in mapping are areas of
Zanesville and Frondorf soils. Zanesville soils have a



Union and Webster Counties, Kentucky

fragipan. Frondorf soils are less than 40 inches deep to
bedrock. The included soils make up less than 10
percent of this map unit.

Most of the acreage of this soil is idle. Areas are
covered by second-growth trees, sagegrass, or
blackberry briars.

This soil is suited to pasture and hay, but it is poorly
suited to row crops and small grain. The steepness of
slopes, past erosion (fig. 16), and the hazard of further
erosion are limitations.

This soil is suited to yellow-poplar, northern red oak,
Virginia pine, and eastern white pine trees. Limitations to
use of equipment, seedling mortality, plant competition,
and the hazard of erosion are the main concerns in the
management of woodland.

This soil has poor suitability for most urban uses
because of the steepness of slope, depth to bedrock,
and past erosion. Erosion control measures are needed
to control erosion at construction sites.
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This soil is in capability subclass Vie and woodland
group 3r.

WsA—Wheeling silt loam, 0 to 2 percent slopes.
This deep, well drained, nearly level soil is on stream
terraces of the Ohio River and Cypress Creek. Areas
range from 3 to 59 acres.

Typically, the surface layer is brown silt loam 9 inches
thick. The subsoil extends to a depth of 47 inches. It is
yellowish brown to dark yellowish brown silty clay loam
between a depth of 9 and 31 inches and yellowish
brown fine sandy loam between a depth of 31 and 47
inches. The substratum to a depth of 65 inches is
yellowish brown fine sandy loam.

This soil is medium in natural fertility and low in
content of organic matter. The permeability is moderate,
and the available water capacity is high. Reaction ranges
from medium acid to strongly acid unless the surface
layer has been limed. This soil has good tilth and can be
cultivated throughout a wide range of moisture content.
The root zone is deep and is easily penetrated by plant

Figure 16.—Gullies in an area of Wellston silty clay loam, 12 to 20 percent slopes, severely eroded. These gullies are the result of
poor soil management.
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roots. The seasonal high water table is at a depth of 4 to
6 feet.

Included with this soil in mapping are areas of Ashton,
Otwell, and Uniontown soils. The Otwell soils have a
fragipan. The included soils make up less than 10
percent of this map unit.

Most areas of this Wheeling soil are used for farming.
The soil is well suited to row crops, small grain, hay, and
pasture. Good tilth is easily maintained by returning crop
residue to the soil. Erosion is not a hazard on this nearly
level soil.

This soil is well suited to black walnut, yellow-poplar,
northern red oak, and eastern white pine trees. Stands
of pine trees produce high yields. Plant competition is
the main concern in the management of woodland.

This soil has good suitability for most urban uses.
However, flooding may occur in some included, low-lying
areas during high floods.

This soil is in capability class | and woodland group
20.

WsB—Wheeling siit loam, 2 to 6 percent slopes.
This deep, well drained, gently sloping soil is on stream
terraces along the Ohio River and Cypress Creek. Areas
range from 5 to 20 acreas.

Typically, the surface layer is brown silt loam 9 inches
thick. The subsoil extends to a depth of 47 inches. It is
yellowish brown to dark yellowish brown silty clay loam
between a depth of 9 and 31 inches and yellowish
brown fine sandy loam between a depth of 31 and 47
inches. The substratum to a depth of 65 inches is
yellowish brown fine sandy loam.

This soil is medium in natural fertility and low in
content of organic matter. The permeability is moderate,
and the available water capacity is high. Reaction is
medium acid to strongly acid unless the surface layer
has been limed. This soil has good tilth and can be
cultivated throughout a wide range of moisture content.
The root zone is deep and is easily penetrated by plant
roots. The seasonal high water table is at a depth of 4 to
6 feet.

Included with this soil in mapping are areas of Ashton,
Otwell, and Uniontown soils. The Otwell soils have a
fragipan. Also included are small areas of soils that have
more than 6 percent slopes. The included soils make up
less than 10 percent of this map unit.

Most areas of this soil are used for farming. The soil is
well suited to row crops, small grain, hay, and pasture.
The use of cover crops of grasses and legumes and the
return of crop residue to the soil help to control erosion
and improve tilth.

This soil is well suited to black walnut, yellow-poplar,
northern red oak, and eastern white pine trees. Stands
of pine produce high yields. Plant competition is the main
concern in the management of woodland.

This soil has good suitability for most urban uses.
Flooding may occur on a few included, low-lying areas.

This soil is in capability subclass lle and woodland
group 20.
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WtC3—Wheeling silty clay loam, 6 to 12 percent
slopes, severely eroded. This deep, well drained,
sloping soil is on the sides of terraces along the Ohio
River and Cypress Creek. The plow layer is mostly made
up of subsoil. Shallow gullies are common. Areas range
from 3 to 25 acres. ,

Typically, the surface layer is yellowish brown silty clay
loam 7 inches thick. The subsoil extends to a depth of
47 inches. It is yellowish brown silty clay loam between a
depth of 7 and 31 inches and yellowish brown fine sandy
loam between a depth of 31 and 47 inches. The
substratum to a depth of 65 inches is yellowish brown
fine sandy loam.

This soil is medium in natural fertility and low in
content of organic matter. Reaction ranges from medium
acid to strongly acid unless the surface layer has been
limed. The permeability is moderate, and the available
water capacity is high. The original surface layer has
been removed by erosion. The present surface layer has
good tilth and can be cultivated throughout a wide range
of moisture content. The root zone is deep and is easily
penetrated by plant roots. The seasonal high water table
is at a depth of 4 to 6 feet.

Included with this soil in mapping are areas of Ashton,
Otwell, and Uniontown soils. The Otwell soils have a
fragipan. Also included are small areas that have more
than 12 percent slopes. The included soils make up less
than 10 percent of this map unit.

Most areas of this Wheeling soil are used for farming.
The soil is poorly suited to row crops but is suited to
small grain, hay, and pasture. The very severe hazard of
erosion and past erosion are limitations. The use of
cover crops of grasses and legumes and the return of
crop residue to the soil help to control erosion and
improve tilth,

This soil is well suited to black walnut, yellow-poplar,
northern red oak, and eastern white pine trees. Stands
of pine produce high yields. Plant competition is the main
concern in the management of woodland.

This soil is suitable for most urban uses. The
steepness of slope is a limitation. Flooding may occur in
some included, low-lying areas during high flooding.

This soil is in capability subclass IVe and woodland
group 20.

Wu—Wilbur silt loam. This deep, moderately well
drained, nearly level soil is on flood plains of small
streams in Union County and in the north-central part of
Webster County. Slopes range from 0 to 2 percent.
Areas range from 10 to 150 acres.

Typically, the surface layer is brown silt loam 9 inches
thick. The substratum is brown silt loam that has gray
mottles to a depth of 42.inches and grayish brown silt
loam mottled in shades of yellow and gray to a depth of
60 inches.

This soil is high in natural fertility and low in content of
organic matter. Reaction ranges from medium acid to
neutral. The permeability is moderate, and the available
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water capacity is high. The soil has good tilth and can be
worked throughout a wide range of moisture content.
Roots readily penetrate deep into this soil. This soil is
subject to occasional flooding. The seasonal high water
table is within 3 to 6 feet of the surface.

Included with this soil in mapping are areas of
Wakeland and Haymond soils. Also included are areas
of Patton soils that are darker and have more clay than
the Wilbur soils. The included areas generally are less
than 2 acres.

Most areas of this Wilbur soil have been cleared and
are used for corn or soybeans. The soil is well suited to
row crops, but it is not so well suited to small grain, hay,
and pasture because of the hazard of flooding. Crop
residue should be returned to the soil to help maintain
good tilth.

This soil is well suited to black walnut, eastern white
pine, and yellow-poplar trees. Plant competition is the
main concern in the management of woodland.

This soil has poor suitability for most urban uses
because of the hazard of flooding and a seasonal high
water table.

This soil is in capability class | and woodland group
1o.

ZnC—Zanesville silt loam, 6 to 12 percent slopes.
This deep, moderately well drained to well drained,
sloping soil is on side slopes of uplands. It has a
fragipan. Slopes are dissected by drainageways. Areas
range from 2 to 50 acres.

Typically, the surface layer is dark grayish brown silt
loam 6 inches thick. The subsoil extends to a depth of
47 inches. It is strong brown to brown silty clay loam to
silt loam to a depth of 30 inches and a fragipan of firm,
compact, and brittle, yellowish brown silty clay loam that
has gray mottles between a depth of 30 and 47 inches.
The substratum to a depth of 69 inches is brown silty
clay loam that is about 40 percent coarse fragments of
sandstone and siltstone.

This soil is medium in natural fertility and low in
content of organic matter. It is strongly acid or very
strongly acid throughout uniess the surface layer has
been limed. The permeability is moderate above the
fragipan and slow in the fragipan. The available water
capacity is moderate. This soil has good tilth and can be
worked throughout a wide range of moisture content.
Roots and water readily penetrate this soil to the
fragipan, but further vertical movement is restricted. The
seasonal high water table is at a depth of 2 to 3 feet.

Included with this soil in mapping are areas of Loring,
Grenada, Wellston, and Memphis soils. Also included are
areas of Zanesville soils that have a surface layer of silty
clay loam. The included soils- make up 5 to 10 percent of
most of the map unit. Areas are generally less than 3
acres.

Most areas of this Zanesville soil are used for farming.
A few small areas remain in native hardwoods. The soil
is suited to row crops and small grain. The size, shape,
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and slope of the areas are limitations. The soil is well
suited to hay and pasture. Good tilth is easily maintained
by returning crop residue to the soil. The hazard of
erosion is severe if this soil is cultivated. Minimum tillage,
cover crops, and the use of grasses and legumes in the
cropping system help to slow runoff and control erosion.

This soil is suited to northern red oak, eastern white
pine, shortleaf pine, and Virginia pine trees. Plant
competition is the main concern in the management of
woodland.

This soil is moderately suitable for most urban uses.
The slow permeability of the fragipan, wetness, and the
steepness of slope are the main limitations.

This soil is in capability subclass llle and woodland
group 3o.

ZoC3—Zanesville silty clay loam, 6 to 12 percent
slopes, severely eroded. This deep, moderately well
drained to well drained, sloping soil is on hillsides of
uplands. It has a fragipan. The plow layer is mostly made
up of subsoil. Shallow gullies are common. Some slopes
are dissected by drainageways and gullies. Areas are 5
to 40 acres.

Typically, the surface layer is strong brown silty clay
loam 6 inches thick. The subsoil extends to a depth of
41 inches. It is strong brown silty clay loam to a depth of
26 inches and a fragipan of firm, compact, brittle,
yellowish brown silty clay loam mottled in shades of
brown and gray between a depth of 26 and 41 inches.
The substratum to a depth of 63 inches is brown
channery silty clay loam. Sandstone bedrock is at a
depth of 63 inches.

This soil is low in natural fertility and content of
organic matter. It is strongly acid or very strongly acid
unless the surface layer has been limed. The
permeability is moderate above the fragipan and slow in
the fragipan. The available water capacity is moderate.
The original surface layer has been removed by erosion.
The present surface layer has poor tilth and tends to
crust and clod unless it is cultivated within a narrow
range of suitable moisture content. The root zone is
moderately deep. Roots easily penetrate to the fragipan,
but further vertical movement is restricted. The seasonal
high water table is at a depth of 2 to 3 feet.

Included with this soil in mapping are uneroded spots
that have a surface layer of silt loam. Aiso included are
areas of Loring, Memphis, and Wellston soils. The
included areas make up 5 to 10 percent of the map unit.
Areas are commonly less than 3 acres.

Most areas of this Zanesville soil are used for farming.
A few small areas are idle. Other areas are covered by
second-growth trees, sagegrass, or blackberry briars.
The soil is poorly suited to row crops but is suited to
small grain, hay (fig. 17), and pasture. Yield is moderate.
A moderately deep root zone and moderate available
water capacity are limitations. Because the hazard of
erosion is very severe if cultivated crops are grown,
erosion control measures are essential.
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Figure 17.—Large bales of Kentucky 31 fescue hay on an area of Zanesville silty clay loam, 6 to 12 percent slopes, severely
eroded.

This soil is suited to northern red oak, Virginia pine,
and shortleaf pine trees. Moderate seedling mortality is
the main concern of woodland management.

This soil is suitable for most urban uses. The fragipan,
which is slowly permeable, is a severe limitation for

septic tank absorption fields. Areas of seepy spots in
winter and spring result from the restricted drainage
caused by the fragipan.

This soil is in capability subclass (Ve and woodland
group 4d.
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use and management of the soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural
resources and the environment. Also, it can help avoid
soil-related failures in land uses.

In preparing a soil survey, soil scientists,
conservationists, engineers, and others collect extensive
field data about the nature and behavior characteristics
of the soils. They collect data on erosion, droughtiness,
flooding, and other factors that affect various soil uses
and management. Field experience and collected data
on soil properties and performance are used as a basis
in predicting soil behavior.

Information in this section can be used to plan the use
and management of soils for crops and pasture; as
rangeland and woodland; as sites for buildings, sanitary
facilities, highways and other transportation systems, and
parks and other recreation facilities; and for wildlife
habitat. It can be used to identify the potentials and
limitations of each soil for specific land uses and to help
prevent construction failures caused by unfavorable soil
properties.

Planners and others using soil survey information can
evaluate the effect of specific land uses on productivity
and on the environment in all or part of the survey area.
The survey can help planners to maintain or create a
land use pattern in harmony with the natural soil (73).

Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where bedrock, wetness, or very firm soil
layers can cause difficulty in excavation.

Health officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds,
playgrounds, lawns, and trees and shrubs.

crops and pasture

Roscoe Isaacs, State resource conservationist, Soil Conservation
Service, assisted in preparing this section.

General management needed for crops and pasture is
suggested in this section. The crops or pasture plants
best suited to the soils, including some not commonly
grown in the survey area, are identified; 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
listed for each soil.

Planners of management systems for individual fields
or farms should consider the detailed information given
in the description of each soil under “Detailed soil map
units.” Specific information can be obtained from the
local office of the Soil Conservation Service or the
Cooperative Extension Service.

Approximately 273,000 acres in Union and Webster
Counties were used for crops and pasture in 1967,
according to the Kentucky Soil and Water Conservation
Needs Inventory (9). Of this total acreage, 56,000 acres
was used for permanent pasture; 125,000 acres for row
crops, mainly corn, soybeans, and tobacco; 16,000 acres
for close-growing crops, mainly wheat; 51,000 acres for
hayland and rotation hay and pasture; and 22,000 acres
for conservation use only. The rest was idle cropland,
orchards, and open land.

The soils in the survey area have high potential for
increased production of food. At present, about 21,000
acres of potentially good cropland is in woodland, and
about 22,000 acres is in pasture. In addition to the
reserve productive capacity represented by this land,
food production could be increased considerably by
extending the latest crop production technology to all
cropland in the survey area. This soil survey can help
facilitate the application of such technology.

Acreage in crops and pasture increased slightly from
1958 to 1967. In 1967 there was about 12,000 acres in
urban and built-up land.

Soil erosion is the major concern on about one-halif of
the cropland and pasture in Union and Webster
Counties. If slope is more than 2 percent, erosion is a
hazard. Markland, Memphis, Loring, Grenada, Otwell,
Uniontown, Wellston, Wheeling, and Zanesville soils
have slopes of more than 2 percent.

Loss of the surface layer through erosion is damaging
for two reasons. First, productivity is reduced as the
surface layer is lost and part of the subsoil is
incorporated into the plow layer. Loss of the surface
layer is especially damaging on soils that have a clayey
subsoil such as Markland soils, and on soils that have a
layer in or below the subsaoil that limits depth of the root
zone. Such layers include a fragipan, as in Loring,
Grenada, Otwell, and Zanesville soils, or shallow
bedrock, as in Steinsburg, Frondorf, and Wellston soils.
Second, soil erosion on farmland results in
sedimentation of streams. Control of erosion minimizes
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the poliution of streams by sediment and improves the
quality of water for municipal use, for recreation, and for
fish and wildlife.

in many sloping fields, tilling or preparing a good
seedbed is difficult in soils that have a fragipan because
the original friable surface soil has been eroded away.
Such spots are common in areas of severely eroded
Zanesville soils.

Erosion control measures provide protective surface
cover, reduce runoff, and increase infiltration. A cropping
system that keeps vegetative cover on the soil for
extended periods (fig. 18) can hold soil erosion losses to
amounts that will not reduce the productive capacity of
the soils. On livestock farms, which require pasture and
hay, legume and grass forage crops in the cropping
system reduce erosion on sloping land, provide nitrogen,
and improve tilth for the crops that foliow.

On sloping soils, a cropping system that provides
substantial vegetative cover is required to control erosion
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unless minimum tillage is practiced. Minimizing tillage
and leaving crop residue on the surface help to increase
infiltration and reduce the hazards of runoff and erosion.
These practices can be adapted to most soils in the
survey area. No-tillage for corn, which is becoming
increasingly common, is also effective in reducing
erosion on sloping land.

Information for the design of erosion control measures
for each kind of soil is available in loca! offices of the
Soil Conservation Service.

Soil drainage is the major management need on about
two-fifths of the acreage used for crops and pasture in
the survey area. Some soils are so wet that the
production of crops common to the area generally is not
possible.

Unless artificially drained, somewhat poorly drained
soils are so wet that crop yields are reduced in most
years. Melvin, Waverly, Patton, and Karnak soils, which

Figure 18.—An area of Loring silt loam, 2 to 6 percent slopes, used for double cropping. Soybeans have been planted in wheat
stubble.
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make up about 47,000 acres of the survey area, are
poorly drained.

The design of surface and subsurface drainage
systems varies with the kind of soil. A combination of
surface drainage and tile drainage is needed in most
areas of poorly drained soils that are used for intensive
row cropping. Drains need to be more closely spaced in
slowly permeable soils than in more permeable soils. Tile
drainage is very slow in McGary soils. Adequate outlets
for tile drainage systems are difficult to find in many
areas of Melvin and Waverly soils. Open ditch drainage
is commonly most effective on Calloway and Weinbach
soils, which have fragipans.

In most soils on uplands, natural soil fertility in Union
and Webster Counties is medium. Some soils on flood
plains, for example, Huntington, Nolin, Newark, and
Robinsonville soils, are higher in natural plant nutrients
than most upland soils. These soils range from slightly
acid to mildly alkaline. Belknap, Collins, and Waverly
soils on flood plains range from very strongly acid to
medium acid.

Many soils on uplands are very strongly acid in their
natural state. If they have never been limed, applications
of ground limestone are required to raise the pH level
sufficiently for good growth of alfalfa and other crops
that grow only on nearly neutral soils. Available
phosphorus and potash levels are naturally low in most
of these soils. On all soils, additions of lime and fertilizer
should be based on the results of soil tests, on the need
of the crop, and on the expected level of yields. The
Cooperative Extension Service can help in determining
the kinds and amounts of fertilizer and lime to apply.

Soil tilth is an important factor in the germination of
seeds and in the infiltration of water into the soil. Soils
that have good tilth are granular and porous.

Most of the soils used for crops in the survey area
have a surface layer of silt loam that is light in color and
low in content of organic matter. Generally, the structure
of such soils is weak, and intense rainfall causes the
formation of a crust on the surface. This crust is hard
when dry and is nearly impervious to water. Once the
crust forms, it reduces infiltration and increases runoff.
Regquilar additions of crop residue, manure, and other
organic material can help improve soil structure and
reduce crust formation.

On the clayey Karnak soils, tilth is a concern because
the soils often stay wet until Iate in spring. If these soils
are wet when plowed, they tend to become very cloddy
when dry and good seedbeds are difficult to prepare.
Tile drainage can help to improve tilth on such soils.

Field crops suited to the soils and climate of the
survey area include many that are not commonly grown.
At present, corn, tobacco, and soybeans are the most
common row crops. Grain sorghum, sunflowers, navy
beans, sugar beets, peanuts, potatoes, and similar crops
could be grown. Wheat and barley are the common
close-growing crops. Rye, oats, buckwheat, and flax
could be grown, and more grass seed could be
produced from bromegrass and fescue.
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Small acreages of special crops are grown
commercially in Union and Webster Counties. These
crops include vegetables such as corn and tomatoes,
tree fruits such as apples and peaches, strawberries,
and nursery plants. In addition, large areas of soils can
be used for other special crops, for example, blueberries,
grapes, and vegetables not commonly grown.

Vegetables grow well in deep soils that have good
natural drainage and that warm up early in spring. In the
survey area, Memphis and Wellston soils, which have
less than 6 percent slopes and make up about 88,000
acres, are especially suited to vegetable crops. Crops
grown on these soils can generally be planted and
harvested earlier than crops grown on other soils in the
survey area.

Many of the well drained soils are suitable for orchards
and nursery plants. However, soils at low elevation
where frost is frequent and air drainage is poor generally
are poorly suited to early vegetables, small fruits, and
orchards.

Latest information and suggestions for special crops
can be obtained from local offices of the Cooperative
Extension Service and the Soil Conservation Service.

In general, soils that are well suited to crops are also
well suited to urban development. Data about specific
soils in this soil survey can be used in planning future
land use patterns. Potential productive capacity in
farming should be weighed against soil limitations and
potential for nonfarm development.

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.

The yields are based mainly on the experience and
records of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
results of field trials and demonstrations are also
considered.

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
and the crop. Management can include drainage, erosion
control, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate and timely tillage; 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
residue, barnyard manure, and green-manure crops; and
harvesting that insures the smallest possible loss.

For yields of irrigated crops, it is assumed that the
irrigation system is adapted to the soils and to the crops
grown, that good quality irrigation water is uniformly
applied as needed, and that tillage is kept to a minimum.

The estimated yields reflect the productive capacity of
each soil for each of the principal crops. Yields are likely
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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 listed
because the acreage of such crops is small. The local
office of the Soil Conservation Service or of the
Cooperative Extension Service can provide information
about the management and productivity of the soils.

land capability classification

Land capability classification shows, in a general way,
the suitability of soils for most kinds of field crops (76).
Crops that require special management are excluded.
The soils are grouped according to their limitations for
field crops, the risk of damage if they are used for crops,
and the way they respond to management. The grouping
does not take into account major and generally
expensive landforming that would change slope, depth,
or other characteristics of the soils, nor does it consider
possible but unlikely major reclamation projects.
Capability classification is not a substitute for
interpretations designed to show suitability and
limitations of groups of soils for rangeland, for woodland,
and for engineering purposes.

In the capability system as used in this survey area,
soils are generally grouped at two levels: capability class
and subclass. Only class and subclass are used in this
survey. These levels are defined in the following
paragraphs.

Capability classes, the broadest groups, are
designated by Roman numerals | through VIli. The
numerals indicate progressively greater limitations and
narrower choices for practical use. The classes are
defined as follows:

Class | soils have slight limitations that restrict their
use.

Class Il soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

Class Il soils have severe limitations that reduce the
choice of plants or that require special conservation
practices, or both.

Class IV soils have very severe limitations that reduce
the choice of plants or that require very careful
management, 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 VI! soils have very severe limitations that make
them unsuitable for cultivation.

Class VllI soils and miscellaneous areas 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
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¢, to the class numeral, for example, lle. The letter e
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 artificial 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 very cold
or very dry.

In class | there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in
class V are subject to little or no erosion. They have
other limitations that restrict their use to pasture,
rangeland, woodland, wildlife habitat, or recreation.

The acreage of soils in each capability class and
subclass is shown in table 6. The capability classification
of each map unit is given in the section “Detailed soil
map units.”

woodland management and productivity

Charles A. Foster, staff forester, Soil Conservation Service, assisted
in preparing this section.

Union and Webster Counties are in the western
Mesophytic forest region. Woodland occupies about
38,000 acres in Union County and 68,900 acres in
Webster County. Oak-hickory is the predominant forest
type. Three sawmills in Webster County produce rough
lumber, cants, crossties, and crating for commercial use
from such hardwoods as ash, beech, cottonwood, eim,
hickory, red oak, white oak, and sycamore.

Woodland in the survey area is mostly in small private
holdings of about 24 acres. Most woodland tracts have
the capability of producing 50 cubic feet or more of
wood per acre per year, but actual growth is more likely
to be about 33 cubic feet. For about 31 percent of the
landowners, the woodland happens to be part of the
farm and is essentially unmanaged. The tracts are not
stocked with desirable, high quality trees. In addition,
about 27 percent of woodland areas stay under one
ownership for less than 10 years.

If this woodland is properly managed, growth, stocking,
and tree quality can be improved. Culling is needed to
improve stocking. This soil survey can provide useful soil
interpretations to facilitate the management of woodland.

Table 7 can be used by woodland owners or forest
managers in planning the use of soils for wood crops.
Only those soils suitable for wood crops are listed. The
table lists the ordination (woodland suitability) symbol for
each soil. Soils assigned the same ordination symbol
require the same general management and have about
the same potential productivity.

The first part of the ordination symbol, a number,
indicates the potential productivity of the soils for
important trees. The number 1 indicates very high
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productivity; 2, high; 3, moderately high; 4, moderate;
and 5, low. The second part of the symbol, a letter,
indicates the major kind of soil limitation. The letter x
indicates stoniness or rockiness; w, excessive water in or
on the soil; ¢, toxic substances in the soil; d, restricted
root depth; ¢, clay in the upper part of the soil; s, sandy
texture; 7, high content of coarse fragments in the soil
profile; and r, steep slopes. The letter o indicates that
limitations or restrictions are insignificant. If a soil has
more than one limitation, the priority is as follows: x, w, t,
d,c, s f,andr. '

In table 7, slight moderate, and severe indicate the
degree of the major soil limitations to be considered in
management.

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 measures are
needed to control erosion during logging and road
construction, and severe if intensive management or
special equipment and methods are needed to prevent
excessive loss of soil.

Ratings of equipment limitation reflect the
characteristics and conditions of the soil that restrict use
of the equipment generally needed in woodland
management or harvesting. A rating of s/ight indicates
that use of equipment is not limited to a particular kind of
equipment or time of year; moderate indicates a short
seasonal limitation or a need for some modification in
management or in equipment; and severe indicates a
seasonal limitation, a need for special equipment or
management, or a hazard in the use of equipment.

Seedling mortality ratings indicate the degree to which
the soil affects the mortality of tree seedlings. Plant
competition is not considered in the ratings. The ratings
apply to seedlings from good stock that are properly
planted during a period of sufficient rainfall. A rating of
slight indicates that the expected mortality 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 where
there are openings in the tree canopy. The invading
plants compete with native plants or planted seedlings. A
rating of s/ight 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 desirable trees; severe indicates that plant
competition is expected to prevent the establishment of
a desirable stand unless the site is intensively prepared,
weeded, or otherwise managed to control undesirable
plants.

The potential productivity of merchantable or common
trees on a soil is expressed as a site index. This index is
the average height, in feet, that dominant and
codominant trees of a given species attain in a specified
number of years. It is determined at age 30 for eastern
cottonwood, age 35 for American sycamore, and at age
50 for all other species. The site index applies to fully
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stocked, even-aged, unmanaged stands. Commonly
grown trees are those that woodland managers generally
favor in intermediate or improvement cuttings. They are
selected on the basis of growth rate, quality, value, and
marketability (4, 5, 6, 8, 11, 17).

Trees to plant are those that are suited to the soils
and to commercial wood production.

recreation

The soils of the survey area are rated in table 8
according to limitations that affect their suitability for
recreation. The ratings are based on restrictive soil
features, such as wetness, slope, and texture of the
surface layer. Susceptibility to flooding is considered. Not
considered in the ratings, but important in evaluating a
site, are the location and accessibility of the area, the
size and shape of the area and its scenic quality,
vegetation, access to water, potential water
impoundment sites, and access to public sewerlines. The
capacity of the soil to absorb septic tank effluent and the
ability of the soil to support vegetation are also
important. Soils subject to flooding are limited for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. In planning
recreation facilities, onsite assessment of the height,
duration, intensity, and frequency of flooding is essential.

In table 8, the degree of soil limitation is expressed as
slight, moderate, or severe. Slight means that soil
properties are generally favorable and that limitations are
minor and easily overcome. Moderate means that
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be
offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in table 8 can be supplemented by
other information in this survey, for example,
interpretations for septic tank absorption fields in table
11 and interpretations for dwellings without basements
and for local roads and streets in table 10.

Camp areas require site preparation such as shaping
and leveling the tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary
facilities and utility lines. Camp areas are subject to
heavy foot traffic and some vehicular traffic. The best
soils 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 campsites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for 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



48

stones or boulders that 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 and boulders, is firm after rains,
and is not dusty when dry. If grading is needed, the
depth of the soil over bedrock or a hardpan should be
considered.

Paths and trails for hiking, horseback riding, and
bicycling should require little or no cutting and filling. The
best soils are not wet, are firm after rains, are not dusty
when dry, and are not subject to flooding more than
once a year during the period of use. They have
moderate slopes and few or no stones or boulders on
the surface.

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be
required. The best soils for use as golf fairways are firm
when wet, are not dusty when dry, and are not subject to
prolonged fiooding during the period of use. They have
moderate slopes and no stones or boulders on the
surface. The suitability of the soil for tees or greens is
not considered in rating the soils.

wildlife habitat

The wildlife population in Union and Webster Counties
consists of about 42 species of mammals, 45 species of
reptiles and amphibians, and 117 species of birds that
nest in the area. In addition, many of the more than 200
other kinds of birds that visit Kentucky each year can
probably be found in these counties in season.

Wildlife that are hunted or trapped in the survey area
include cottontail rabbits, gray squirrels, fox squirrels,
white-tailed deer, red foxes, raccoons, mink, muskrats,
bobwhite quail, mourning doves, woodcocks, and several
kinds of ducks and geese. Birdwatching and wildlife
photography have become increasingly important wildlife
activities.

Soils affect the kind and amount of vegetation that is
available to wildlife as food and cover. They also affect
the construction of water impoundments. The kind and
abundance of wildlife depend largely on the amount and
distribution of food, cover, and water. Wildlife habitat can
be created or improved by planting appropriate
vegetation, by maintaining the existing plant cover, or by
promoting the natural establishment of desirable plants.

In table 9, the soils in the survey area are rated
according to their potential for providing habitat for
various kinds of wildlite (7). This information can be used
in planning parks, wildlife refuges, nature study areas,
and other developments for wildlife; in selecting soils
that are suitable for establishing, improving, or
maintaining specific elements of wildlife habitat; and in
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 indicates that the element or
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kind of habitat is easily established, improved, or
maintained. Few or no limitations affect management,
and satisfactory results can be expected. A rating of fair
indicates that the element or kind of habitat can be
established, improved, or maintained in most places.
Moderately intensive management is required for
satisfactory results. A rating of poor indicates that
limitations are severe for the designated element or kind
of habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor indicates

that restrictions for the element or kind of habitat are

very severe and that unsatisfactory results can be
expected. Creating, improving, or maintaining habitat is
impractical or impossible.

The elements of wildlife habitat are described in the
following paragraphs.

Grain and seed crops are domestic grains and seed-
producing herbaceous plants. Soil properties and
features that affect the growth of grain and seed crops
are depth of the root zone, texture of the surface layer,
available water capacity, wetness, slope, surface
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of grain and
seed crops are corn, wheat, soybeans, ragweed, and
foxtail.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes. Soil properties and features
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 temperature and soil moisture are also
considerations. Examples of domestic perennial grasses
and legumes are Kentucky bluegrass, orchardgrass,
white clover, and red clover.

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds. Soil
properties and features that affect the growth of these
plants are depth of the root zone, texture of the surface
layer, available water capacity, wetness, surface
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of wild
herbaceous plants are bluestem, goldenrod, aster,
broomsedge, tick clover, wild carrot, and cinquefoil.

Haradwood trees and woody understory produce nuts
or other fruit, buds, catkins, twigs, bark, and foliage. Soil
properties and features that affect the growth of
hardwoaod trees and shrubs are depth of the root zone,
the available water capacity, and wetness. Examples of
hardwood trees are white oak, black oak, shagbark
hickory, white ‘ash, yellow-poplar, black walnut, black
locust, and beech.

Coniferous plants furnish browse, seeds, and cones.
Soil properties and features that affect the growth of
coniferous trees, shrubs, and ground cover are depth of
the root zone, available water capacity, and wetness. An
example of a coniferous tree is eastern redcedar.

Wetland plants are annual and perennial wild
herbaceous plants that grow on moist or wet sites.
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Submerged or floating aquatic plants are excluded. Soil
properties and features affecting wetland plants are
texture of the surface layer, wetness, reaction, salinity,
slope, and surface stoniness. Examples of wetland
plants are smartweed, cattail, log rush, spatterdock, and
sweetflag.

Shallow water areas have an average depth of less
than 5 feet. Some areas are naturally wet, such as
marshes and swamps. Others are created by dams,
levees, or other water-control structures. Soil properties
and features affecting shallow water areas are depth to
bedrock, wetness, surface stoniness, slope, and
permeability. Examples of shallow water areas are
marshes, waterfowl feeding areas, and ponds.

The habitat for various kinds of wildlife is described in
the following paragraphs.

Habitat for openland wildlife 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 wildlife atiracted to these areas
include bobwhite quail, cottontails, red foxes, and
mourning doves.

Habitat for woodland wildlife consists of areas of
deciduous plants or coniferous plants or both and
associated grasses, legumes, and wild herbaceous
plants. Wildlife attracted to these areas include squirrels,
red foxes, raccoons, and white-tailed deer.

Habitat for wetland wildlife consists of open, marshy or
swampy shallow water areas. Some of the wildlife
attracted to such areas are ducks, geese, muskrats, and
mink.

engineering

William D. Thomas, civil engineer, Soil Conservation Service,
assisted in preparing this section.

This section provides information for planning land
uses related to urban development and to water
management. Soils are rated for various uses, and the
most limiting features are identified. The ratings are
given in the following tables: Building site development,
Sanitary facilities, Construction materials, and Water
management. The ratings are based on observed
performance of the soils and on the estimated data and
test data in the “Soil properties” section (2, 3).

Information in this section is intended for land use
planning, for evaluating land use alternatives, and for
planning site investigations prior to design and
construction. The information, however, has limitations.
For example, estimates and other data generally apply
only to that part of the soil within a depth of 5 or 6 feet.
Because of the map scale, small areas of different soils
may be included within the mapped areas of a specific
soil.

The information is not site specific and does not
eliminate the need for onsite investigation of the soils or
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for testing and analysis by personnel experienced in the
design and construction of engineering works.

Government ordinances and regulations that restrict
certain land uses or impose specific design criteria were
not considered in preparing the information in this
section. Local ordinances and regulations need to be
considered in planning, in site selection, and in design.

Soil properties, site features, and observed
performance were considered in determining the ratings
in this section. During the fieldwork for this soil survey,
determinations were made about grain-size distribution,
liquid limit, plasticity index, soil reaction, depth to
bedrock, hardness of bedrock within 5 to 6 feet of the
surface, soil wetness, depth to a seasonal high water
table, slope, likelihood of flooding, natural soil structure
aggregation, and soil density. Data were collected about
kinds of clay minerals, mineralogy of the sand and silt
fractions, and the kind of adsorbed cations. Estimates
were made for erodibility, permeability, corrosivity, shrink-
swell potential, available water capacity, and other
behavioral characteristics affecting engineering uses.

This information can be used to (1) evaluate the
potential of areas for residential, commercial, industrial,
and recreation uses; (2) make preliminary estimates of
construction conditions; (3) evaluate alternative routes
for roads, streets, highways, pipelines, and underground
cables; (4) evaluate alternative sites for sanitary landfills,
septic tank absorption fields, and sewage lagoons; (5)
plan detailed onsite investigations of soils and geology;
(6) locate potential sources of gravel, sand, earthfill, and
topsoil; (7) plan drainage systems, irrigation systems,
ponds, terraces, and other structures for soil and water
conservation; and (8) predict performance of proposed
small structures and pavements by comparing the
performance of existing similar structures on the same or
similar soils.

The information in the tables, along with the soil maps,
the soil descriptions, and other data provided in this
survey can be used to make additional interpretations.

Some of the terms used in this soil survey have a
special meaning in soil science and are defined in the
Glossary.

building site development

Table 10 shows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and
without basements, small commercial buildings, local
roads and streets, and lawns and landscaping. The
limitations are considered s/ight if soil properties and site
features are generally favorable for the indicated use
and limitations are minor and easily overcome; moderate
if soil properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site features
are so unfavorable or so difficult to overcome that
special design, significant increases in construction
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costs, and possibly increased maintenance are required.
Special feasibility studies may be required where the soil
limitations are severe.

Shallow excavations are trenches or holes dug to a
maximum depth of 5 or 6 feet for basements, graves,
utility lines, open ditches, and other purposes. The
ratings are based on soil properties, site features, and
observed performance of the soils. The ease of digging,
filling, and compacting is affected by the depth to
bedrock, a cemented pan, or a very firm dense layer,;
stone content; soil texture; and slope. The time of the
year that excavations can be made is affected by the
depth to a seasonal high water table and the
susceptibility of the soil to flooding. The resistance of the
excavation walls or banks to sloughing or caving is
affected by soil texture and the depth to the water table.

Dwellings and small commercial buildings are
structures built on shallow foundations on undisturbed
soil. The load limit is the same as that for single-family
dwellings no higher than three stories. Ratings are made
for small commercial buildings without basements, for
dwellings with basements, and for dwellings without
basements. The ratings are based on soil properties, site
features, and observed performance of the soils. A high
water table, flooding, shrink-swell potential, and organic
layers can cause the movement of footings. A high water
table, depth to bedrock or to a cemented pan, large
stones, and flooding affect the ease of excavation and
construction. Landscaping and grading that require cuts
and fills of more than 5 to 6 feet are not considered.

Local roads and streets have an all-weather surface
and carry automobile and light truck traffic all year. They
have a subgrade of cut or fill soil material, a base of
gravel, crushed rock, or stabilized soil material, and a
flexible or rigid surface. Cuts and fills are generally
limited to less than 6 feet. The ratings are based on soil
properties, site features, and observed performance of
the soils. Depth to bedrock or to a cemented pan, a high
water table, flooding, large stones, and slope affect the
ease of excavating and grading. Soil strength (as
inferred from the engineering classification of the soil),
shrink-swell potential, frost action potential, and depth to
a high water table affect the traffic supporting capacity.

Lawns and landscaping require soils on which turf and
ornamental trees and shrubs can be established and
maintained. The ratings are based on soil properties, site
features, and observed performance of the soils. Soil
reaction, a high water table, depth to bedrock or to a
cemented pan, the available water capacity in the upper
40 inches, and the content of salts, sodium, and sulfidic
materials affect plant growth. Flooding, wetness, slope,
stoniness, and the amount of sand, clay, or organic
matter in the surface layer affect trafficability after
vegetation is established.

sanitary facilities

Table 11 shows the degree and the kind of soil
limitations that affect septic tank absorption fields,
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sewage lagoons, and sanitary landfills. The limitations
are considered s/ight if soil properties and site features
are generally favorable for the indicated use and
limitations are minor and easily overcome; moderate if
soil properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site features
are so unfavorable or so difficult to overcome that
special design, significant increases in construction
costs, and possibly increased maintenance are required.

Table 11 also shows the suitability of the soils for use
as daily cover for landfills. A rating of good indicates that
soil properties and site features are favorable for the use
and good performance and low maintenance can be
expected; fair indicates that soil properties and site
features are moderately favorable for the use and one or
more soil properties or site features make the soil less
desirable than the soils rated good; and poor indicates
that one or more soil properties or site features are
unfavorable for the use and overcoming the unfavorable
properties requires special design, extra maintenance, or
costly alteration.

Septic tank absorption fields are areas in which
effluent from a septic tank is distributed into the soil
through subsurface tiles or perforated pipe. Only that
part of the soil between depths of 24 and 72 inches is
evaluated. The ratings are based on soil properties, site
features, and observed performance of the soils.
Permeability (74), a high water table, depth to bedrock or
to a cemented pan, and flooding affect absorption of the
effluent. Large stones and bedrock or a cemented pan
interfere with installation.

Unsatisfactory performance of septic tank absorption
fields, including excessively slow absorption of effluent,
surfacing of effluent, and hillside seepage, can affect
public health. Ground water can be polluted if highly
permeable sand and gravel or fractured bedrock is less
than 4 feet below the base of the absorption field, if
slope is excessive, or if the water table is near the
surface. There must be unsaturated soil material beneath
the absorption field to effectively filter the effluent. Many
local ordinances require that this material be of a certain
thickness.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons should have a nearly level
floor surrounded by cut slopes or embankments of
compacted soil. Lagoons generally are designed to hold
the 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.

Table 11 gives ratings for the natural soil that makes
up the lagoon floor. The surface layer and, generally, 1
or 2 feet of soil material below the surface layer are
excavated to provide material for the embankments. The
ratings are based on soil properties, site features, and
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observed performance of the soils. Considered in the
ratings are slope, permeability, a high water table, depth
to bedrock or to a cemented pan, flooding, large stones,
and content of organic matter.

Excessive seepage due to rapid permeability of the
soil or'a water table that is high enough to raise the level
of sewage in the lagoon causes a lagoon to function
unsatisfactorily. Pollution results if seepage is excessive
or if floodwater overtops the lagoon. A high content of
organic matter is detrimental to proper functioning of the
lagoon because it inhibits aerobic activity. Slope,
bedrock, and cemented pans can cause construction
problems, and large stones can hinder compaction of
the lagoon floor.

Sanitary landfills are areas where solid waste is
disposed of by burying it in soil. There are two types of
landfill—trench and area. In a trench landfill, the waste is
placed in a trench. It is spread, compacted, and covered
daily with a thin layer of soil excavated at the site. In an
area landfill, the waste is placed in successive layers on
the surface of the soil. The waste is spread, compacted,
and covered daily with a thin layer of soil from a source
away from the site.

Both types of landfill must be able to bear heavy
vehicular traffic. Both types involve a risk of ground
water pollution. Ease of excavation and revegetation
needs to be considered.

The ratings in table 11 are based on soil properties,
site features, and observed performance of the sails.
Permeability, depth to bedrock or to a cemented pan, a
high water table, slope, and flooding affect both types of
landfill. Texture, stones and boulders, highly organic
layers, soil reaction, and content of salts and sodium
affect trench type landfills. Unless otherwise stated, the
ratings apply only to that part of the soil within a depth
of about 6 feet. For deeper trenches, a limitation rated
slight or moderate may not be valid. Onsite investigation
is needed.

Daily cover for landfill is the soil material that is used
to cover compacted solid waste in an area type sanitary
landfill. The soil material is obtained offsite, transported
to the landfill, and spread over the waste.

Soil texture, wetness, coarse fragments, and slope
affect the ease of removing and spreading the material
during wet and dry periods. Loamy or silty soils that are
free of large stones or excess gravel are the best cover
for a landfill. Clayey soils are sticky or cloddy and are
difficuit to spread; sandy soils are subject to soil blowing.

After soil material has been removed, the soil material
remaining in the borrow area must be thick enough over
bedrock, a cemented pan, or the water table to permit
revegetation. The soil material used as final cover for a
landfill should be suitable for plants. The surface layer
generally has the best workability, more organic matter,
and the best potential for plants. Material from the
surface layer should be stockpiled for use as the final
cover.
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construction materials

Table 12 gives information about the soils as a source
of roadfill, sand, gravel, and topsoil. The soils are rated
good, fair, or poor as a source of roadfill and topsoil.
They are rated fair, poor, or unsuited as a source of
sand and gravel. The ratings are based on soil
properties and site features that affect the removal of
the soil and its use as construction material. Normal
compaction, minor processing, and other standard
construction practices are assumed. Each soil is
evaluated to a depth of 5 or 6 feet.

Roadfill is soil material that is excavated in one place
and used in road embankments in another place. In this
table, the soils are rated as a source of roadfill for low
embankments, generally less than 6 feet high and less
exacting in design than higher embankments.

The ratings are for the soil material below the surface
layer to a depth of 5 or 6 feet. It is assumed that soil
layers will be mixed during excavating and spreading.
Many soils have layers of contrasting suitability within
their profile. The table showing engineering index
properties provides detailed information about each soil
layer. This information can help determine the suitability
of each layer for use as roadfill. The performance of soil
after it is stabilized with lime or cement is not considered
in the ratings.

The ratings are based on soil properties, site features,
and observed performance of the soils. The thickness of
suitable material is a major consideration. The ease of
excavation is affected by large stones, a high water
table, and slope. How well the soil performs in place
after it has been compacted and drained is determined
by its strength (as inferred from the engineering
classification of the soil) and shrink-swell potential.

Soils rated good contain significant amounts of sand
or gravel or both. They have at least 5 feet of suitable
material, low shrink-swell potential, few cobbles and
stones, and slopes of 15 percent or less. Depth to the
water table is more than 3 feet. Soils rated fair are more
than 35 percent silt- and clay-sized particles and have a
plasticity index of less than 10. They have moderate
shrink-swell potential, slopes of 15 to 25 percent, or
many stones. Depth to the water table is 1 to 3 feet.
Soils rated poor have a plasticity index of more than 10,
a high shrink-swell potential, many stones, or slopes of
more than 25 percent. They are wet, and the depth to
the water table is less than 1 foot. They may have layers
of suitable material, but the material is less than 3 feet
thick.

Sand and gravel are natural aggregates suitable for
commercial use with a minimum of processing. Sand and
gravel are used in many kinds of construction.
Specifications for each use vary widely. In table 12, only
the probability of finding material in suitable quantity is
evaluated. The suitability of the material for specific
purposes is not evaluated, nor are factors that affect
excavation of the material.
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The properties used to evaluate the soil as a source of
sand or gravel are gradation of grain sizes (as indicated
by the engineering classification of the soil), the
thickness of suitable material, and the content of rock
fragments. Kinds of rock, acidity, and stratification are
given in the soil series descriptions. Gradation of grain
sizes is given in the table on engineering index
properties.

A soil rated as a good source has a layer of clean
sand or gravel or a layer of sand or gravel that is up to
12 percent silty fines. This material must be at least 3
feet thick and less than 50 percent, by weight, large
stones. The soils in this survey area are rated fair, poor,
or unsuited. Coarse fragments of soft bedrock, such as
shale and siltstone, are not considered to be sand and
gravel.

Topsoil is used to cover an area so that vegetation
can be established and maintained. The upper 40 inches
of a soil is evaluated for use as topsoil. Also evaluated is
the reclamation potential of the borrow area.

Plant growth is affected by toxic material and by such
properties as soil reaction, available water capacity, and
fertility. The ease of excavating, loading, and spreading
is affected by rock fragments, slope, a water table, soil
texture, and thickness of suitable material. Reclamation
of the borrow area is affected by slope, a water table,
rock fragments, bedrock, and toxic material.

Soils rated good have friable loamy material to a depth
of at least 40 inches. They are free of stones and
cobbles, have little or no gravel, and have slopes of less
than 8 percent. They are low in content of soluble salts,
are naturally fertile or respond well to fertilizer, and are
not so wet that excavation is difficult.

Soils rated fair are sandy soils, loamy soils that have a
relatively high content of clay, soils that have only 20 to
40 inches of suitable material, soils that have an
appreciable amount of gravel, stones, or soluble salts, or
soils that have slopes of 8 to 15 percent. The soils are
not so wet that excavation is difficult.

Soils rated poor are very sandy or clayey, have less
than 20 inches of suitable material, have a large amount
of gravel, stones, or soluble salts, have slopes of more
than 15 percent, or have a seasonal water table at or
near the surface.

The surface layer of most soils is generally preferred
for topsoil because of its organic matter content. Organic
matter greatly increases the absorption and retention of
moisture and nutrients for plant growth.

water management

Table 13 gives information on the soil properties and
site features that affect water management. The degree
and kind of soil limitations are given for pond reservoir
areas; embankments, dikes, and levees; and aquifer-fed
ponds. The limitations are considered sfight if soil
properties and site features are generally favorable for
the indicated use and limitations are minor and are easily
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overcome; moderate if soil properties or site features are
not favorable for the indicated use and special planning,
design, or maintenance is needed to overcome or
minimize the limitations; and severe if soil properties or
site features are so unfavorable or so difficult to
overcome that special design, significant increase in
construction costs, and possibly increased maintenance
are required.

This table also gives for each soil the restrictive
features that affect drainage, irrigation, terraces and
diversions, and grassed waterways.

Pond reservoir areas hold water behind a dam or
embankment. Soils best suited to this use have low
seepage potential in the upper 60 inches. The seepage
potential is determined by the permeability of the soil
and the depth to fractured bedrock or other permeable
material. Excessive slope can affect the storage capacity
of the reservoir area.

Embankments, dikes, and levees are raised structures
of soil material, generally less than 20 feet high,
constructed to impound water or to protect land against
overflow. In this table, the soils are rated as a source of
material for embankment fill. The ratings apply to the soil
material below the surface layer to a depth of about 5
feet. It is assumed that soil layers will be uniformly mixed
and compacted during construction.

The ratings do not indicate the ability of the natural
soil to support an embankment. Soil properties to a
depth even greater than the height of the embankment
can affect performance and safety of the embankment.
Generally, deeper onsite investigation is needed to
determine these properties.

Soil material in embankments must be resistant to
seepage, piping, and erosion and have favorable
compaction characteristics. Unfavorable features include
less than 5 feet of suitable material and a high content
of stones or boulders, organic matter, or salts or sodium.
A high water table affects the amount of usable material.
It also affects trafficability.

Drainage is the removal of excess surface and
subsurface water from the soil. How easily and
effectively the soil is drained depends on the depth to
bedrock, to a cemented pan, or to other layers that
affect the rate of water movement; permeability; depth to
a high water table or depth of standing water if the soil is
subject to ponding; slope; susceptibility to flooding;
subsidence of organic layers; and potential frost action.
Excavating and grading and the stability of ditchbanks
are affected by depth to bedrock or to a cemented pan,
large stones, slope, and the hazard of cutbanks caving.
The productivity of the soil after drainage is adversely
affected by extreme acidity or by toxic substances in the
root zone, such as salts, sodium, or sulfur. Availability of
drainage outlets is not considered in the ratings.

Terraces and diversions are embankments or a
combination of channels and ridges constructed across
a slope to reduce erosion and conserve moisture by
intercepting runoff. Slope, wetness, large stones, and
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depth to bedrock or to a cemented pan affect the
construction of terraces and diversions. A restricted
rooting depth, a severe hazard of wind or water erosion,
an excessively coarse texture, and restricted permeability
adversely affect maintenance.

Grassed waterways are natural or constructed
channels, generally broad and shallow, that conduct
surface water to outlets at a nonerosive velocity. Large
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stones, wetness, slope, and depth to bedrock or to a
cemented pan affect the construction of grassed
waterways. A hazard of wind erosion, low available water
capacity, restricted rooting depth, toxic substances such
as salts or sodium, and restricted permeability adversely
affect the growth and maintenance of the grass after
construction.
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Data relating to soil properties are collected during the
course of the soil survey. The data and the estimates of
soil and water features, listed in tables, are explained on
the following pages.

Soil properties are determined by field examination of
the soils and by laboratory index testing of some
benchmark soils. Established standard procedures are
followed. During the survey, many shallow borings are
made and examined to identify and classify the soils and
to delineate them on the soil maps. Samples are taken
from some typical profiles and tested in the laboratory to
determine grain-size distribution, plasticity, and
compaction characteristics. These results are reported in
table 17.

Estimates of soil properties are based on field
examinations, on laboratory tests of samples from the
survey area, and on laboratory tests of samples of
similar soils in nearby areas. Tests verify field
observations, verify properties that cannot be estimated
accurately by field observation, and help characterize
key soils.

The estimates of soil properties shown in the tables
include the range of grain-size distribution and Atterberg
limits, the engineering classifications, and the physical
and chemical properties of the major layers of each soil.
Pertinent soil and water features also are given.

engineering index properties

Table 14 gives estimates of the engineering
classification and of the range of index properties for the
major layers of each soil in the survey area. Most soils
have layers of contrasting properties within the upper 5
or 6 feet.

Depth to the upper and lower boundaries of each layer
is indicated. The range in depth and information on other
properties of each layer are given for each soil series
under “Soil series and their morphology.”

Texture is given in the standard terms used by the
U.S. Department of Agriculture. These terms are defined
according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in
diameter. “Loam,” for example, is soil that is 7 to 27
percent clay, 28 to 50 percent silt, and less than 52
percent sand. If a soil contains particles coarser than
sand, an appropriate modifier is added, for example,
“‘gravelly.” Textural terms are defined in the Glossary.

Classification of the soils is determined according to
the Unified soil classification system (3) and the system

adopted by the American Association of State Highway
and Transportation Officials (2).

The Unified system classifies soils according to
properties that affect their use as construction material.
Soils are classified according to grain-size distribution of
the fraction less than 3 inches in diameter and according
to plasticity index, liquid limit, and organic matter
content. Sandy and gravelly soils are identified as GW,
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils
as ML, CL, OL, MH, CH, and OH; and highly organic
soils as Pt. Soils exhibiting engineering properties of two
groups can have a dual classification, for example, SP-
SM.

The AASHTO system classifies soils according to
those properties that affect roadway construction and
maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one
of seven groups 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 (silt and clay). At the other extreme, soils in
group A-7 are fine grained. Highly organic soils are
classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7
groups are further classified as A-1-a, A-1-b, A-2-4, A-2-
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional
refinement, the suitability of a soil as subgrade material
can be indicated by a group index number. Group index
numbers range from O for the best subgrade material to
20 or higher for the poorest. The AASHTO classification
for soils tested, with group index numbers in
parentheses, is given in table 14.

Rock fragments larger than 3 inches in diameter are
indicated as a percentage of the total soil on a dry-
weight basis. The percentages are estimates determined
mainly by converting volume percentage in the field to
weight percentage.

Percentage (of soil particles) passing designated
sieves is the percentage of the soil fraction less than 3
inches in diameter based on an oven-dry weight. The
sieves, numbers 4, 10, 40, and 200 (USA Standard
Series), have openings of 4.76, 2.00, 0.420, and 0.074
millimeters, respectively. Estimates are based on
laboratory tests of soils sampled in the survey area and
in nearby areas and on estimates made in the field.

Liquid limit and plasticity index (Atterberg limits)
indicate the plasticity characteristics of a soil. The
estimates are based on test data from the survey area or
from nearby areas and on field examination.
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The estimates of grain-size distribution, liquid limit, and
plasticity index are rounded to the nearest 5 percent.
Thus, if the ranges of gradation and Atterberg limits
extend a marginal amount (1 or 2 percentage points)
across classification boundaries, the classification in the
marginal zone is omitted in the table.

physical and chemical properties

Table 15 shows estimated values for several soil
characteristics and features that affect behavior of soils
in engineering 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
relationships 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 features 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 potential 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
characteristics 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.
Available 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 stabilization; 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
measurements of similar soils. The size of the load and
the magnitude of the change in soil moisture content
also influence 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.

Soil survey

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
factor (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 gives estimates of various soil and water
features. The estimates are used in land use planning
that involves engineering considerations.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by-vegetation are
assigned to one of four groups. They.are grouped
according to the intake of water when the soils are
thoroughly wet and receive precipitation from iong-
duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist mainly of
deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water
transmission.

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
transmission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils having a
layer that impedes the downward movement of water or
soils of 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 clays that have a high shrink-swell potential,
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 material.
These soils have a very slow rate of water transmission.

Flooding, the temporary inundation of an area, is
caused by overflowing streams, by runoff from adjacent
slopes, or by tides. Water standing for short periods after
rainfall or snowmelt and water in swamps and marshes
are not considered flooding.

Table 16 gives the frequency and duration of flooding
and the time of year when flooding is most likely.

Frequency, duration, and probable dates of occurrence
are estimated. Frequency is expressed as none, rare,
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common, occasional, and frequent. None means that
flooding is not probabile; rare that it is unlikely but
possible under unusual weather conditions; common that
it is likely under normal conditions; occasional 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 /ong if more than 7
days. Probable dates are expressed in months;
November-May, for example, means that flooding can
occur during the period November through May.

The information is based on evidence in the soil
profile, namely thin strata of gravel, sand, silt, or clay
deposited by floodwater; irregular decrease in organic
matter content with increasing depth; and absence of
distinctive horizons that form in soils that are not subject
to flooding.

Also considered are local information about the extent
and levels of flooding and the relation of each soil on
the landscape to historic floods. Information on the
extent of flooding based on soil data is less specific than
that provided by detailed engineering surveys that
delineate flood-prone areas at specific flood frequency
levels.

High water table (seasonal) is the highest level of a
saturated zone in the soil in most years. The depth to a
seasonal high water table applies to undrained soils. The
estimates are based mainly on the evidence of a
saturated zone, namely grayish colors or mottles in the
soil. 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. A water table
that is seasonally high for less than 1 month is not
indicated in table 16.

An apparent water table is a thick zone of free water
in the soil. It is indicated by the level at which water
stands in an uncased borehole after adequate time is
allowed for adjustment in the surrounding soil. An
artesian water table is under hydrostatic head, generally
beneath an impermeable layer. When this layer is
penetrated, the water level rises in an uncased borehole.
A perched water table is water standing above an
unsaturated zone. In places an upper, or perched, water
table is separated from a lower one by a dry zone.

Only saturated zones within a depth of about 6 feet
are indicated. A plus sign preceding the range in depth
indicates that the water table is above the surface of the
soil. The first numeral in the range indicates how high
the water rises above the surface. The second numeral
indicates the depth below the surface.
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Depth to bedrock is given if bedrock is within a depth
of 5 feet. The depth is based on many soil borings and
on observations during soil mapping. The rock is
specified as either soft or hard. If the rock is soft or
fractured, excavations can be made with trenching
machines, backhoes, or small rippers. If the rock is hard
or massive, blasting or special equipment generally is
needed for excavation.

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of
corrosion of uncoated steel is related to such factors as
soil moisture, particle-size distribution, acidity, and
electrical conductivity of the soil. The rate of corrosion of
concrete is based mainly on the sulfate and sodium
content, texture, moisture content, and acidity of the soil.
Special site examination and design may be needed if
the combination of factors creates a severe corrosion
environment. The steel in installations that intersect soil
boundaries or soil layers is more susceptible to corrosion
than steel in installations that are entirely within one kind
of soil or within one soil layer.

For uncoated steel, the risk of corrosion, expressed as
low, moderate, or high, is based on soil drainage class,
total acidity, electrical resistivity near field capacity, and
electrical conductivity of the saturation extract.

For concrete, the risk of corrosion is also expressed
as low, moderate, or high. It is based on soil texture,
acidity, and amount of sulfates in the saturation extract.

engineering index test data

Table 17 shows laboratory test data for several
pedons sampled at carefully selected sites in the survey
area. The pedons are typical of the series and are
described in the section “Soil series and their
morphology.” The soil samples were tested by the
Division of Research, Bureau of Highways, Department
of Transportation, Commonwealth of Kentucky.

The testing methods generally are those of the
American Association of State Highway and
Transportation Officials (AASHTO) or the American
Society for Testing and Materials (ASTM).

The tests and methods are: AASHTO classification—M
145-73; Unified classification—D 2487-69T; Grain size
distribution (mechanical analysis—T 88-72); liquid limit—
T 89-68; plasticity index—T 90-70; moisture density,
Method A—T 99-74; California bearing ratio—T D-1883.
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classification of the soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (19).
Beginning with the broadest, these categories are the
order, suborder, great group, subgroup, family, and
series. Classification is based on soil properties
observed in the field or inferred from those observations
or from laboratory measurements (7, 72). In table 18, the
soils of the survey area are classified according to the
system. The categories are defined in the following
paragraphs.

ORDER. Ten soil orders are recognized. The
differences among orders reflect the dominant soil-
forming processes and the degree of soil formation.
Each order is identified by a word ending in sol. An
example is Entisol.

SUBORDER. Each order is divided into suborders
primarily on the basis of properties that influence soil
genesis and are important to plant growth or properties
that reflect the most important variables within the
orders. The last syllable in the name of a suborder
indicates the order. An example is Aquent (Aqgu, meaning
water, plus ent, from Entisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind,
arrangement, and degree of development of pedogenic
horizons; soil moisture and temperature regimes; and
base status. Each great group is identified by the name
of a suborder and by a prefix that indicates a property of
the soil. An example is Haplaquents (Hap/, meaning
minimal horizonation, plus aquent, the suborder of the
Entisols that have an aquic moisture regime).

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are
transitions to other orders, suborders, or great groups.
Extragrades have some properties that are not
representative of the great group 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 typifies the great
group. An example is Typic Haplaquents.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the
properties are those of horizons below plow depth where
there is much biological activity. Among the properties

and characteristics considered are particle-size class,
mineral content, temperature regime, depth of the root
zone, consistence, moisture equivalent, slope, and
permanent cracks. A family name consists of the name
of a subgroup preceded by terms that indicate soil
properties. An example is fine-loamy, mixed, nonacid,
mesic Typic Haplaquents.

SERIES. The series consists of soils that have similar
horizons in their profile. The horizons are similar in color,
texture, structure, reaction, consistence, mineral and
chemical composition, and arrangement in the profile.
The texture of the surface layer or of the substratum can
differ within a series.

soil series and their morphology

In this section, each soil series recognized in the
survey area is described. The descriptions are arranged
in alphabetic order.

Characteristics of the soil and the material in which it
formed are identified for each series. The soil is
compared with similar soils and with nearby soils of
other series. A pedon, a small three-dimensional area of
soil, that is typical of the series in the survey area is
described. The detailed description of each soil horizon
follows standards in the Soil Survey Manual (75). Many
of the technical terms used in the descriptions are
defined in Soil Taxonomy (79). Unless otherwise stated,
colors in the descriptions are for moist soil. Following the
pedon description is the range of important
characteristics of the soils in the series.

The map units of each soil series are described in the
section “Detailed soil map units.”

Ashton series

The Ashton series consists of deep, well-drained soils.
These soils formed in mixed alluvium on stream terraces.
Permeability is moderate. Slope is 0 to 2 percent.

Ashton soils are similar to Wheeling soils and are
commonily adjacent to Wheeling, Huntington, and Nolin
soils. Wheeling soils do not have an A horizon with color
values of a mollic epipedon, are more acid, and have
more sand in the control section than Ashton soils.
Huntington soils are on flood plains, have a mollic
epipedon more than 10 inches thick, and do not have an
argillic horizon. Nolin soils are also on flood plains. They
do not have an argillic horizon.
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Typical pedon of Ashton silt loam, in Union County;
100 feet south of (gra‘vel road, at a point that is 0.75 mile
east of the Ohig river and 1.25 miles south of Towhead
island; about 4 miles northeast of Uniontown:

Ap—0 to'9 inches; very dark grayish brown (10YR 3/2)
gift loam; weak fine granular structure; friable;
slightly acid; clear smooth boundary.

B21t—9 to 18 inches; brown (7.5YR 4/4) silt loam;
moderate fine and medium subangular biocky
structure; firm; few fine roots; thin patchy clay films
of dark grayish brown (10YR 4/2); medium acid;
clear smooth boundary.

B22t—18 to 43 inches; brown (7.5YR 4/4) silty clay
loam; moderate medium and coarse subangular
blocky structure; firm; few fine roots; thin patchy clay
films of dark grayish brown (10YR 4/2); medium
acid; gradual smooth boundary.

B23t—43 to 52 inches; brown (7.5YR 4/4) silty clay
loam; weak coarse subangular blocky structure; firm;
thin patchy clay films of brown (10YR 4/3); few
small pockets of grayish brown (10YR 5/2) clay;

. medium acid; gradual smooth boundary.

B24t—52 to 58 inches; brown (7.5YR 4/4) silt loam; few
fine distinct grayish brown (10YR 5/2) mottles; weak
coarse subangular blocky structure; friable; thin
patchy clay films of dark brown (10YR 3/3); medium
acid; clear smooth boundary.

1IC—58 to 64 inches; brown (10YR 4/3) fine sandy loam;
friable; massive; few clayflows in old root channels
of light grayish brown (10YR 6/2); medium acid.

Depth to bedrock is more than 60 inches. Thickness of
loamy alluvium over coarser material ranges from 42 to
60 inches and corresponds with thickness of the solum.
Reaction of the solum ranges from medium acid to
neutral.

The Ap horizon has hue of 10YR, value of 3, and
chroma of 2 or 3. The B2 horizon has hue of 7.5YR,
value of 4, and chroma of 3 or 4. It is silt loam or silty
clay loam. The C horizon is similar in color to the B
horizon except that the hue of 10YR is included. It
ranges from loam to fine sandy loam or fine sand.

Belknap series

The Belknap series consists of deep, somewhat poorly
drained soils on flood plains. These soils formed in
loamy alluvium. Permeability is moderate to moderately
slow. Slope is 0 to 2 percent.

Belknap soils are similar to Wakeland soils and are
commonly adjacent to Collins and Waverly soils.
Wakeland soils are not acid in the control section.
Collins soils are moderately well drained. Waverly soils
are poorly drained.

Typical pedon of Belknap silt loam, in Webster County;
50 feet east of a farm road, at a point that is 0.6 mile
south of Kentucky Highway 270 and 0.9 mile west of its
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intersection with U.S. Highway 41A; about 5 miles south
of Dixon:

Ap—O0 to 9 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine granular structure; friable; few fine
roots; medium acid; clear smooth boundary.

C1—9 to 15 inches; brown (10YR 5/3) silt loam;
common fine distinct light gray (10YR 6/1) and few
fine distinct yellowish brown (10YR 5/6) mottles;
weak medium granular structure; friable; few fine
roots; few fine brown concretions; very strongly acid;
gradual smooth boundary.

C2g—15 to 31 inches; light gray (10YR 6/1) silt loam;
many fine distinct pale brown (10YR 6/3) and
common fine distinct yellowish brown (10YR 5/6)
mottles, weak medium granular structure; friable; few
fine brown concretions; very strongly acid; gradual
smooth boundary.

C3g—31 to 44 inches; gray (10YR 6/1) silt loam; many
coarse distinct pale brown (10YR 6/3) and few fine
distinct yellowish brown (10YR 5/6) mottles; weak
medium granular structure; friable; very strongly
acid; clear smooth boundary.

C4g—44 to 60 inches; mottled light gray (10YR 7/1,
6/1), pale brown (10YR 6/3), and yellowish brown
(10YR 5/6) silt loam; massive; firm; very strongly
acid.

Depth to bedrock is more than 5 feet. Reaction of the
control section ranges from very strongly acid to strongly
acid. Texture is silt or silt loam throughout the profile.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 through 4. The C1 horizon has matrix hue of
10YR, value of 4 or 5, and chroma of 3 or 4. The C2g
horizon has matrix hue of 10YR, value of 4 through 6,
and chroma of 1 or 2. The C3g horizon is similar in color
to the C2g horizon. The entire C horizon has mottles in
shades of gray and brown.

Calloway series

The Calloway series consists of deep, somewhat
poorly drained soils on uplands. These soils formed in
loess. Permeability is slow. Slope is O to 2 percent.

Calloway soils are similar to Weinbach soils and are
commonly adjacent to Grenada, Loring, and Belknap
soils. Weinbach soils developed in mixed alluvium on
stream terraces and do not have an A’2 horizon. Loring
and Grenada soils are browner and less gray in the B
horizon than Calloway soils. Belknap soils are on flood
plains and do not have a fragipan.

Typical pedon of Calloway silt loam, in Webster
County; 400 feet south of U.S. Highway 41A and 1.25
miles northeast of the intersection with Kentucky
Highway 120; about 2 miles northeast of Providence:

Ap—oO0 to 9 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine granular structure; very friable; few
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fine roots; few small dark brown concretions; mildly
alkaline; clear smooth boundary.

B2—9 to 18 inches; yellowish brown (10YR 5/4) silt
loam; common fine distinct light brownish gray (10YR
6/2) mottles; weak fine subangular blocky structure;
friable; few fine roots; few small black concretions;
very strongly acid; gradual smooth boundary.

A’2—18 to 21 inches; light brownish gray (10YR 6/2) silt
loam; common fine distinct yellowish brown (10YR
5/6) mottles; weak medium subangular blocky
structure; very friable; few fine roots; few fine pores;
very strongly acid; gradual irregular boundary.

B’x1—21 to 30 inches; yellowish brown (10YR 5/6) silty
clay loam; common fine distinct light gray (10YR 6/1,
7/2) mottles; moderate coarse prismatic structure
parting to moderate medium subangular blocky
structure; very firm, brittle, and compact; few fine
roots between prisms; thin patchy clay films on peds
and in pores; light brownish gray (10YR 6/2) silt
coatings on faces of prisms; few fine yellowish
brown concretions; strongly acid; gradual smooth
boundary.

B'x2—30 to 61 inches; yellowish brown (10YR 5/6) silty
clay loam; many medium distinct light gray (10YR
7/2) mottles; moderate coarse prismatic structure
parting to moderate medium subangular blocky; very
firm; few fine roots between prisms; thin patchy clay
films on peds; few fine yellowish brown concretions;
strongly acid; gradual smooth boundary.

Thickness of the solum is more than 60 inches. Depth
to the fragipan ranges from 18 to 30 inches. Depth to
bedrock is more than 5 feet. Unless the soil is limed,
reaction ranges from strongly acid to very strongly acid
to a depth of 60 inches.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The B2 horizon has hue of 10YR or
2.5Y, value of 4 through 6, and chroma of 4 or 6. Mottles
are in shades of gray. Texture is silt loam or silty clay
loam. The A’2 horizon has hue of 10YR or 2.5Y, value of
5 or 6, and chroma of 2 or 3. It is silt or silt loam. The
B’x horizon has hue of 10YR or 2.5Y, value of 5, and
chroma of 2 through 6. Mottles are few to many and in
shades of brown, gray, or yellow. Texture is silt loam or
silty clay loam.

Collins series

The Collins series consists of deep, moderately well
drained soils on flood plains. These soils formed in
loamy alluvium. Permeability is moderate. Slope is 0 to 2
percent.

Collins soils are similar to Wilbur and Lindside soils
and are commonly adjacent to Frondorf, Belknap, and
Waverly soils. Wilbur and Lindside soils are not acid in
the control section. Lindside soils have a fine-silty
control section. Frondorf soils have an argillic horizon
and are on uplands. Belknap and Waverly soils are
grayer in the control section.

61

_ Typical pedon of Collins silt loam, in Webster County;
60 feet west of farm road, at a point that is 0.75 mile
north of Kentucky Highway 138 and 1 mile west of the
crossing at Deer Creek; about 4 miles east of Dixon:

Ap—o0 to 9 inches; brown (10YR 4/3) silt loam; weak
fine granular structure; friable; few fine roots;
medium acid; clear smooth boundary.

C1—9 to 15 inches; brown (10YR 5/3) silt loam; few fine
faint pale brown (10YR 6/3) mottles; weak fine
subangular blocky structure; friable; few fine roots;
very strongly acid; gradual smooth boundary.

C2—15 to 24 inches; brown (10YR 5/3) silt loam;
common fine faint pale brown (10YR 6/3) and few
fine distinct light brownish gray (10YR 6/2) and
yellowish brown (10YR 5/6) mottles; weak fine
subangular blocky structure; triable; few fine black
concretions; very strongly acid; gradual smooth
boundary.

C3—24 to 35 inches; pale brown (10YR 6/3) silt loam;
common fine distinct light brownish gray (10YR 6/2)
and brown (10YR 5/3) and few fine distinct
yellowish brown (10YR 5/6) mottles; weak fine
subangular blocky structure; very friable; few fine
black concretions; very strongly acid; gradual
smooth boundary. .

C4—35 to 48 inches; pale brown (10YR 6/3) silt loam;
many fine faint light brownish gray (10YR 6/2) and
few fine faint brown (10YR 5/3) mottles; weak fine
subangular blocky structure; friable; very strongly
acid; gradual smooth boundary.

C5—48 to 60 inches; light gray (10YR 6/1) silt loam;
common fine distinct yellowish brown (10YR 5/6),
few fine faint light brownish gray (10YR 6/2),
and few fine distinct brown (10YR 5/3) mottles;
massive; firm; few fine black concretions; very
strongly acid.

Unless the soil is limed, reaction ranges from very
strongly acid to strongly acid. Depth to bedrock is more
than 5 feet. Thin bedding planes are evident in most
pedons in the C1 horizon.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 or 4. The C horizon has hue of 10YR or
2.5Y, value of 4 through 7, and chroma of 1 through 3.
Gray mottles occur below a depth of 15 inches. Texture
is silt loam or silt.

Frondorf series

The Frondorf series consists of moderately deep, well
drained soils on uplands. These soils formed in loess
and the underlying residuum of sandstone and shale.
Permeability is moderate. Slope ranges from 20 to 30
percent.

Frondorf soils are similar to Wellston soils and are
commonly adjacent to Memphis, Loring, and Collins
soils. Wellston and Memphis soils are more than 40
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inches deep to bedrock and have a fine-silty control
section. Loring soils have a fragipan. Collins soils are
deep. They are on flood plains and have a coarse-silty
control section.

Typical pedon of Frondorf silt loam, 20 to 30 percent
slopes, in Webster County; 100 feet east of farm road, at
a point that is 0.25 mile north of gravel road and 1.6
miles east of the intersection with U.S. Highway 41A;
about 3.5 miles north of Dixon:

A1—O0 to 3 inches; very dark grayish brown (10YR 3/2)
silt loam; weak fine granular structure; very friable;
common fine roots; slightly acid; abrupt smooth
boundary.

A2—3 to 6 inches; grayish brown (10YR 5/2) silt loam;
weak fine granular structure; very friable; common
fine roots; many fine pores; slightly acid; clear
smooth boundary.

B1—6 to 10 inches; light yellowish brown (10YR 6/4) silt
loam; few fine faint yellowish brown (10YR 5/6)
mottles; weak medium subangular blocky structure;
friable; few fine roots; very strongly acid; clear
smooth boundary.

B21t—10 to 14 inches; light yellowish brown (10YR 6/4)
silt loam; common medium faint yellowish brown
(10YR 5/6) mottles; weak fine and medium
subangular blocky structure; friable; few fine roots;
very strongly acid; gradual smooth boundary.

1IB22t—14 to 25 inches; strong brown (7.5YR 5/6) silty
clay loam; moderate medium subangular blocky
structure; firm; few fine roots; few fine pores; thin
discontinuous brown (7.5YR 4/4) clay films; few
black stains on ped faces; some peds coated with
silt; 10 percent sandstone fragments 1 to 6 inches in
diameter; very strongly acid; clear smooth boundary.

{IC—25 to 28 inches; yellowish brown (10YR 5/6)
channery silty clay loam; massive; very firm; few fine
roots; many fine pores; brown thin patchy clay fiims
in cracks (7.5YR 4/4); 30 percent coarse fragments;
very strongly acid.

IIR—28 inches; sandstone.

Thickness of the solum and depth to bedrock ranges
from 20 to 40 inches. Unless the soil is limed, reaction
ranges from strongly acid to very strongly acid.

The A1 horizon has hue of 10YR, value of 3 or 4, and
chroma of 2 or 3. The A2 and Ap horizons have hue of
10YR, value of 5 or 6, and chroma of 2 through 4.
Content of coarse fragments is less than 5 percent. The
B horizon has hue of 10YR or 7.5YR, value of 4 through
6, and chroma of 4 or 6. Texture is silt loam or silty clay
foam. Content of coarse fragments is less than 15
percent. The C horizon is similar in color to the B
horizon. Texture is channery silty clay loam, channery
silty clay, or channery sandy clay loam. Content of
coarse fragments ranges from 15 to 40 percent.
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Grenada series

The Grenada series consists of deep, moderately well
drained soils on uplands. These soils formed in loess.
Permeability is slow. Slope ranges from 2 to 6 percent.

Grenada soils are similar to Otwell soils and are
commonly adjacent to Loring, Calloway, and Belknap
soils. Otwell soils are on terraces at a lower elevation
than Grenada soils. They developed in mixed alluvium
and do not have an A'2 horizon. Loring soils are at a
higher elevation and do not have an A’2 horizon.
Calloway soils are nearly level and are grayer in the
subsoil than Grenada soils. Slopes are often concave.
Belknap soils are on flood plains and do not have a
fragipan.

Typical pedon of Grenada silt loam, 2 to 6 percent
slopes, in Webster County; 300 feet west of U.S.
Highway 41A and 0.1 mile north of the intersection with
Kentucky Highway 120; about 0.5 mile northeast of
Providence:

Ap—0 to 6 inches; brown (10YR 4/3) silt loam; weak
fine granular structure; friable; many fine roots;
strongly acid; clear smooth boundary.

B21—6 to 12 inches; dark yellowish brown (10YR 4/4)
silt loam; common fine faint brown (10YR 4/3)
mottles; weak very fine and fine subangular blocky
structure; friable; common fine roots; very strongly
acid; gradual smooth boundary.

B22—12 to 22 inches; yellowish brown (10YR 5/6) silt
loam; few fine distinct pale brown (10YR 6/3)
mottles in lower part; moderate fine and medium
subangular blocky structure; firm; few fine roots; few
small black concretions; strongly acid; abrupt wavy
boundary.

A'2—22 to 24 inches; light gray (10YR 7/2) silt loam;
common fine distinct yellowish brown (10YR 5/4,
5/6) mottles; weak fine subangular blocky structure;
friable; many fine vesicular pores; strongly acid;
abrupt wavy boundary.

B’'x1—24 to 33 inches; dark yellowish brown (10YR 4/4)
silt loam; few fine distinct brownish yellow (10YR 6/6)
and coarse medium distinct light gray (10YR 7/2)
motties; moderate very coarse prismatic structure
parting to very fine, fine, and medium subangular
blocky; firm; compact and brittle; few fine roots in
cracks; thin continuous clay films of brown (7.5YR
4/4) on peds; light gray (10YR 7/2) vertical streaks;
strongly acid; gradual smooth boundary.

B'x2—33 to 48 inches; dark yellowish brown (10YR 4/4)
silt loam; moderate very coarse prismatic structure
parting to very fine, fine, and medium subangular
blocky; firm, compact, and brittle; thin patchy clay
films; light brownish gray (10YR 6/2) vertical streaks
of silty clay loam; strongly acid; gradual smooth
boundary.

Cx~—48 to 60 inches; dark yellowish brown (10YR 4/4)
silt loam; common fine distinct gray (10YR 6/1)
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mottles; massive; firm, compact, and brittle; black
and gray coats in pores and cracks; strongly acid.

Thickness of the solum ranges from 33 to 60 inches.
Unless the soil is limed, reaction ranges from strongly
acid to very strongly acid to a depth of 60 inches. Depth
to bedrock is more than 5 feet. Depth to a fragipan
ranges from 20 to 30 inches.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 through 4. The B horizon above the fragipan
has hue of 10YR, value of 4 through 6, and chroma of 4
through 6. The A’2 horizon has hue of 10YR, value of 5
through 7, and chroma of 1 or 2. Texture is silt or silt
loam. The B’x horizon has hue of 10YR, value of 4 or 5,
and chroma of 3 through 6. Mottles are in shades of
gray, brown, or yellow. Texture of the Bx horizon is silt
loam or silty clay loam.

Haymond series

The Haymond series consists of deep, well drained
soils on flood plains. These soils formed in loamy
alluvium. Permeability is moderate. Slope is 0 to 2
percent.

Haymond soils are similar to Wilbur soils and are
commonly adjacent to Memphis, Wilbur, and Wakeland
soils. Memphis soils are on upland ridges and side
slopes and have a fine-silty control section. Wilbur and
Wakeland soils are on flood plains and have more low
chroma in the control section.

Typical pedon of Haymond silt loam, in Union County;
160 feet north of Cypress Creek, 200 feet west of
Kentucky Highway 95, 0.5 mile southeast of the
intersection with Kentucky Highway 365; about 0.75 mile
south of Sturgis:

Ap—O0 to 9 inches; dark brown (10YR 4/3) silt loam;
weak fine granular structure; friable; few fine roots;
neutral; clear smooth boundary.

C1—9 to 26 inches; dark brown (10YR 4/3) silt loam;
few fine faint brown (10YR 5/3) mottles; weak fine
granular structure; friable; thin bedding planes;
neutral; gradual smooth boundary.

C2—26 to 50 inches; dark brown (10YR 4/3) silt loam;
few fine faint dark yellowish brown (10YR 4/4) and
yellowish brown (10YR 5/4) mottles; massive; thin
bedding planes; friable; neutral; gradual smooth
boundary.

C3—50 to 60 inches; brown (10YR 5/3) silt loam; few
fine faint dark yellowish brown (10YR 4/4) mottles;
massive; thin bedding planes; friable; neutral.

Depth to bedrock is more than 5 feet. Reaction is
slightly acid or neutral throughout the profile. Bedding
planes are evident in all horizons below the Ap horizon.
Texture is silt or silt loam throughout.

The Ap horizon has hue of 10YR, value of 4, and
chroma of 2 or 3. The C horizon has hue of 10YR, value
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of 4 or 5, and chroma of 3 or 4. Low chroma mottles are
in some pedons below a depth of 40 inches.

Henshaw series

The Henshaw series consists of deep, somewhat
poorly drained soils on stream terraces. These soils
formed in loamy alluvium. Permeability is moderately
slow. Slope is 0 to 2 percent.

Henshaw soils are similar to Wakeland soils and are
commonly adjacent to Uniontown, Patton, and Wakeland
soils. Wakeland soils are on flood plains and do not
have an argillic horizon. Uniontown soils are less gray in
the upper part of the B horizon than Henshaw soils.
Patton soils are at a slightly lower elevation and have a
mollic epipedon.

Typical pedon of Henshaw silt loam, in Union County;
0.5 mile east of Kentucky Highway 359 and 0.7 mile
south of the intersection with Kentucky Highway 141;
about 2 miles northeast of Morganfield:

Ap—O0 to 8 inches; brown (10YR 5/3) silt loam; few fine
faint grayish brown (10YR 5/2) mottles; weak fine
granular structure; friable; few small black
concretions; common fine roots; medium acid; clear
smooth boundary.

A2—8 to 12 inches; brown (10YR 5/3) silt loam;
common fine faint pale brown (10YR 6/3) mottles;
weak fine granular structure; friable; few small black
concretions; common fine roots; slightly. acid; abrupt
smooth boundary.

B1—12 to 17 inches; pale brown (10YR 6/3) silt loam;
few fine distinct yellowish brown (10YR 5/4) and
few medium faint light brownish gray (10YR 6/2)
mottles; weak and moderate medium angular blocky
structure; peds coated with light gray (10YR 7/2)
silt; firm; few small black and brown concretions;
few fine roots; strongly acid; gradual smooth
boundary.

B21t—17 to 22 inches; yellowish brown (10YR 5/4) silty
clay loam; few fine distinct light brownish gray
(10YR 6/2) mottles; moderate fine and medium
angular blocky structure; firm; peds thinly coated
with light gray (10YR 7/2) silt; few thin patchy clay
films; few small black concretions; few fine roots;
strongly acid; clear smooth boundary.

B22t—22 to 30 inches; olive brown (2.5Y 4/4) silty clay
loam; few fine distinct light brownish gray (2.5Y 6/2)
and yellowish brown (10YR 5/6) mottles; strong
medium and coarse angular blocky structure; very
firm; thin continuous clay films; few small
concretions; few fine roots; strongly acid; clear
smooth boundary.

B23t—30 to 44 inches; yellowish brown (10YR 5/4) silty
clay loam; many medium distinct light brownish gray
(10YR 6/2) mottles; weak fine angular blocky
structure; firm; thin patchy clay films; few small black
concretions; slightly acid; clear smooth boundary.
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Cg—44 to 60 inches; light brownish gray (10YR 6/2) silty
clay loam; many medium distinct yellowish brown
(10YR 5/4) mottles; massive; friable; few small
black concretions; mildly alkaline; weakly calcareous
below a depth of 55 inches.

Thickness of the solum ranges from 40 to 55 inches.
Depth to bedrock is more than 10 feet. Depth to
carbonates ranges from 44 to 60 inches.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The B1 and B2 horizons have hue of
2.5Y or 10YR, value of 4 through 6, and chroma of 3
through 6. Mottles in chroma of 2 or less are few to
many. Texture is silt loam or silty clay loam. Reaction
ranges from slightly acid through strongly acid. The C
horizon has hue of 2.5Y or 10YR, value of 5 or 6, and
chroma of 2 through 4. Mottles are in shades of brown
and gray. Reaction ranges from neutral through
moderately alkaline. Texture is silt loam or silty clay
loam.

Huntington series

The Huntington series consists of deep, well drained
soils on flood plains that formed in mixed alluvium.
Permeability is moderate. Slope is 0 to 2 percent.

Huntington soils are similar to Nolin soils and are
commonly adjacent to Robinsonville, Lindside, and Nolin
soils. Nolin soils do not have a mollic epipedon. Lindside
soils are on the flood plain with Huntington soils but are
grayer in the control section. Robinsonville soils have a
coarse-loamy control section.

Typical pedon of Huntington silt loam, in Union
County; at a point that is 1.25 miles south of Towhead
Island, 300 feet east of the Ohio River, and 100 feet
west of gravel road; about 3 miles northeast of
Uniontown:

Ap—O0 to 9 inches; very dark grayish brown (10YR 3/2)
silt loam; weak fine granular structure; friable;
neutral; clear smooth boundary.

B1—9 to 15 inches; very dark grayish brown (10YR 3/2)
silt loam; weak fine subangular blocky structure;
friable; few fine roots; neutral; clear smooth
boundary.

B21—15 to 27 inches; brown (10YR 4/3) silt loam; weak
fine and medium subangular blocky structure; friable;
few fine roots; some ped exteriors very dark grayish
brown (10YR 3/2); neutral; gradual smooth
boundary; few thin pockets of very fine sand.

B22—27 to 42 inches; brown (10YR 4/3) silt loam; weak
fine subangular blocky structure; friable; neutral;
clear smooth boundary.

C—42 to 60 inches; brown (10YR 4/3) silt loam;
massive; firm; neutral; few thin pockets of very fine
sand.

Thickness of the solum ranges from 40 to 60 inches.
Thickness of the mollic epipedon ranges from 10 to 20
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inches. Reaction ranges from slightly acid to mildly
alkaline.

The Ap and B1 horizons have hue of 10YR, value of 3,
and chroma of 2 or 3. Texture is dominantly silt loam but
ranges to silty clay loam. The B21 horizon has hue of
10YR, value of 4, and chroma of 3 or 4. Some peds
have a coating in hue of 10YR, value of 3, and chroma
of 2. Texture is silt loam or silty clay loam. The C horizon
is similar in color to the B horizon. Texture of the C
horizon is silt loam, loam, or fine sandy loam.

Karnak series

The Karnak series consists of deep, poorly drained
soils on wide flood plains. These soils formed in slack-
water alluvium. Permeability is very slow or slow. Slope
is 0 to 2 percent.

Karnak soils are similar to McGary soils and are
commonly adjacent to McGary, Belknap, and Weinbach
soils. McGary soils are on terraces. They are less
grayish than Karnak soils and do not have vertic
properties. Weinbach soils are on stream terraces and
have a fragipan. Belknap soils are on flood plains with
Karnak soils but have a coarse-silty control section.

Typical pedon of Karnak silty clay, in Webster County;
0.25 mile north of Crab Orchard Creek and 1 mile east
of Kentucky Highway 132 at the crossing of Crab
Orchard Creek; about 1.5 miles southwest of Clay:

Ap—0 to 9 inches; dark grayish brown (10YR 4/2) silty
clay; moderate fine and medium granular structure;
firm; common fine roots; few fine black concretions;
medium acid; clear smooth boundary.

B21g—9 to 13 inches; dark grayish brown (10YR 4/2)
silty clay; common fine faint dark yellowish brown
(10YR 4/4) mottles in ped interiors and dark gray
(10YR 4/1) on ped exteriors; moderate medium
subangular blocky structure; firm; few fine roots;
slightly acid; gradual smooth boundary.

B22g—13 to 25 inches; dark gray (10YR 4/1) silty clay;
many fine distinct dark yellowish brown (10YR 4/4)
mottles; moderate fine and medium subangular
blocky structure; firm; few fine roots; few fine black
concretions; slightly acid; gradual smooth boundary.

B23g—25 to 40 inches; gray (10YR 5/1) silty clay; many
fine distinct dark yellowish brown (10YR 4/4) and
few fine distinct yellowish brown (10YR 5/6) mottles;
weak fine subangular blocky structure; firm; few fine
roots; few fine black concretions; mildly alkaline;
gradual smooth boundary.

Cg—40 to 60 inches; gray (10YR 5/1) silty clay; many
fine distinct yellowish brown (10YR 5/6) mottles;
massive; firm; few fine black concretions; mildly
alkaline.

The solum ranges from 30 to 54 inches in thickness.
Reaction is medium acid to mildly alkaline in the solum.
Depth to bedrock is more than 5 feet.
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The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 1 or 2. Texture ranges from silty clay to silt
loam. The B horizon has hue of 10YR, value of 4 or 5,
and chroma of 1 or 2. Mottles are of higher chroma, and
some mottles have hue of 7.5YR. Texture is silty clay or
clay. The C horizon has color and texture similar to the B
horizon.

In this survey area, these Karnack soils have a higher
reaction in the subsoil than is allowed in the series and
are considered taxadjuncts to the Karnack series. This
difference does not affect the use and management.

Lindside series

The Lindside series consists of deep, moderately well
drained soils that formed in mixed alluvium. Permeability
is moderate to moderately slow. Slope is 0 to 2 percent.

Lindside soils are similar to Newark soils and are
commonly adjacent to Huntington, Nolin, and Newark
soils. Huntington and Newark soils are on adjacent flood
plains. Huntington soils have a mollic epipedon, and
Newark soils have more low chroma in the control
section than Lindside soils. Nolin soils are on flood
plains and have a less grayish subsoil.

Typical pedon of Lindside silty clay loam, in Union
County; 200 feet north of Kentucky Highway 667 and 3
miles south of the intersection with Kentucky Highway
668; about 1.5 miles west of De Koven:

Ap—o0 to 10 inches; dark grayish brown (10YR 4/2) silty
clay loam; weak fine granular structure; very friable;
few fine roots; neutral; clear smooth boundary.

B1—10 to 16 inches; brown (10YR 4/3) silty clay loam;
weak very fine subangular blocky structure; friable;
few fine roots; slightly acid; gradual smooth
boundary.

B2—16 to 29 inches; brown (10YR 4/3) silty clay loam;
few fine faint grayish brown (10YR 5/2) and
common fine distinct yellowish brown (10YR 5/6)
mottles; weak fine subangular blocky structure;
friable; few fine roots; slightly acid; gradual smooth
boundary.

B3—29 to 46 inches; brown (10YR 5/3) silty clay loam;
few fine distinct light brownish gray (10YR 6/2)
mottles; weak very fine and fine subangular blocky
structure; friable; very few roots; slightly acid;
gradual smooth boundary.

C—46 to 60 inches; brown (10YR 5/3) silty clay loam;
common medium distinct gray (10YR 5/1) mottles;
massive; slightly acid.

Thickness of the solum ranges from 30 to 50 inches.
Unless the soil is limed, reaction ranges from medium
acid to slightly acid. Depth to bedrock is more than 5
feet.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The B horizon has hue of 10YR, value
of 4 or 5, and chroma of 3 or 4. Mottles are in shades of
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gray and brown. Texture ranges from silty clay loam to
silt loam. The C horizon is similar in color to the B
horizon. Texture ranges from silty clay loam to silt loam
and loam.

Loring series

The Loring series consists of deep, moderately well
drained soils on uplands. These soils formed in loess.
Permeability is moderately slow. Slope is 2 to 12
percent.

Loring soils are similar to Zanesville soils and are
commonly adjacent to Memphis, Frondorf, and Grenada
soils. The lower part of the profile of Zanesville soils
formed in residuum from sandstone, siltstone, and shale.
Memphis soils do not have a fragipan and are on higher-
lying, convex ridges and side slopes. Frondorf soils are
on adjacent lower-lying side slopes, do not have a
fragipan, and are less than 40 inches deep to bedrock.
Grenada soils have an A’2 horizon and are on lower-
lying convex ridges and side slopes.

Typical pedon of Loring silt loam, 2 to 6 percent
stopes, in Webster County; 100 feet north of Kentucky
Highway 1405, at a point that is 0.2 mile southeast of
the intersection with Kentucky Highway 1835; about 3
miles north of Slaughters:

Ap—0 to 7 inches; brown (10YR 4/3) silt loam; weak
fine granular structure; friable; many fine roots; very
strongly acid; clear smooth boundary.

B21t—7 to 21 inches; brown (7.5YR 4/4) silty clay loam;
strong fine and medium subangular blocky structure;
firm; few fine roots; thin continuous clay films; very
strongly acid; gradual smooth boundary.

B22t—21 to 31 inches; brown (7.5YR 4/4) silt loam;
strong brown (7.5YR 5/6) ped interiors; moderate
fine and medium angular blocky structure; friable;
thin patchy clay films on ped surfaces and in pores;
some peds coated with pale brown (10YR 6/3) silt;
few small dark brown concretions; very strongly
acid; clear smooth boundary.

Bx1—31 to 42 inches; dark yellowish brown (10YR 4/4)
silt loam; few fine distinct yellowish brown (10YR 5/6)
and pale brown (10YR 6/3) mottles; weak very
coarse prismatic structure parting to strong coarse
angular blocky; firm, compact, and brittle; thin patchy
clay films on some peds; cracks filled with gray
(10YR 6/1) and pale brown (10YR 6/3) silt; very
strongly acid; gradual smooth boundary.

Bx2—42 to 50 inches; dark yellowish brown (10YR 4/4)
silt loam; few fine distinct light brownish gray (10YR
6/2) and faint yellowish brown (10YR 5/6) mottles;
weak very coarse prismatic structure parting to weak
medium subangular blocky; very firm, compact, and
brittle; pores coated with black and brown
concretionary material; few small black concretions;
very strongly acid.

C—50 to 60 inches; dark yellowish brown (10YR 4/4) silt
loam; few fine faint yellowish brown (10YR 5/6) and
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few fine distinct light brownish gray (10YR 6/2)

mottles; massive; firm; few pores; very strongly acid.

Thickness of the solum ranges from 45 to 60 inches.
Depth to the fragipan ranges from 24 to 35 inches.
Unless the soil is limed, reaction is strongly acid to very
strongly acid throughout the profile. Depth to bedrock is
more than 5 feet.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 or 4. The B horizon above the fragipan has
hue of 10YR or 7.5YR, value of 4 or 5, and chroma of 3
through 6. The Bx horizons are similar in color to the
upper part of the B horizon and have mottles in shades
of gray, brown, and yellow. The C horizon is similar in
color to the Bx horizon.

Markland series

The Markland series consists of deep, well drained to
moderately well drained soils on stream terraces. These
soils formed in clayey alluvium. Permeability is slow.
Slope ranges from 6 to 30 percent.

Markland soils are similar to McGary soils and are

commonly adjacent to Karnak, McGary, and Collins soils.

McGary soils are on adjacent terraces and have chroma
of less than 2 in the upper part of the B horizon. Karnak
and Collins soils are on flood plains. Karnak soils have
vertic properties and are grayish. Collins soils have a
coarse-silty control section.

Typical pedon of Markland silt loam, from an area of
Markland-Collins complex, in Webster County; 0.2 mile
west of Kentucky Highway 147 and 2 miles northwest of
the intersection with Kentucky Highway 370; about 2
miles northwest of Onton:

0O1—1 to 0 inches; partly decomposed leaves and twigs
from hardwoods.

A1—0 to 5 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine granular structure; friable; strongly
acid; clear smooth boundary.

B21t—5 to 14 inches; yellowish brown (10YR 5/4) silty
clay loam; moderate medium subangular blocky
structure; firm; common fine roots; thin patchy clay
films; strongly acid; gradual smooth boundary.

B22t—14 to 32 inches; yellowish brown (10YR 5/4) silty
clay; weak coarse prismatic structure parting to
moderate medium subangular blocky; very firm; thin
continuous clay films; strongly acid; gradual smooth
boundary.

B3—32 to 44 inches; yellowish brown (10YR 5/4) silty
clay; moderate medium subangular blocky structure;
very firm; moderately alkaline; gradual smooth
boundary.

C—44 to 60 inches; yellowish brown (10YR 5/4) clay;
common fine distinct mottles of dark yellowish
brown (10YR 4/4) and light brownish gray (10YR
6/2); massive; very firm; moderately alkaline.

Soil survey

Thickness of the solum ranges from 24 to 44 inches.
Depth to bedrock is more than 5 feet. Reaction ranges
from strongly acid to moderately alkaline in the solum.

The A horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 through 4. Texture is silt loam or silty clay
loam. The B2 horizon has hue of 10YR or 2.5Y, value of
4 or 5, and chroma of 3 or 4. The C horizon is mottled in
shades of gray, brown, and yellow. Texture of the B and
C horizons is silty clay loam, silty clay, or clay.

McGary series

The McGary series consists of deep, somewhat poorly
drained soils on stream terraces. These soils formed in
clayey alluvium. Permeability is slow to very slow. Slope
is 0 to 2 percent.

McGary soils are similar to Karnak soils and are
commonly adjacent to Karnak, Collins, and Belknap
soils. Karnak soils are on low-lying flood plains and have
vertic properties. Collins and Belknap soils are on flood
plains of smaller streams and have a coarse-silty control
section.

Typical pedon of McGary silt loam, in Webster County;
200 feet northwest of Kentucky Highway 495 and .025
mile north of the crossing at East Fork Deer Creek;
about 4 miles south of Sebree:

A1—0 to 3 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine granular structure; friable; common
fine roots; very strongly acid; abrupt smooth
boundary.

A2—3 to 6 inches; light brownish gray (10YR 6/2) silt
loam; common fine faint pale brown (10YR 6/3)
mottles; weak fine granular structure; friable;
common fine roots; very strongly acid; abrupt
smooth boundary.

B1—6 to 10 inches; light brownish gray (2.5Y 6/2) silty
clay loam; many medium distinct brownish yellow
(10YR 6/6) mottles; weak fine subangular blocky
structure; firm; common fine roots; very strongly
acid; clear smooth boundary.

B21t—10 to 16 inches; yellowish brown (10YR 5/4) silty
clay; many common distinct gray (10YR 6/1)
mottles; moderate medium subangular blocky
structure; very firm; thin patchy clay films on faces
of peds; few fine roots; strongly acid; clear smooth
boundary.

B22t—16 to 27 inches; dark yellowish brown (10YR 4/4)
clay; common medium and coarse gray (10YR 6/1)
mottles; moderate coarse prismatic structure parting
to moderate coarse subangular blocky; very firm;
thin patchy clay films on faces of peds; few fine and
medium roots; strongly acid; gradual smooth
boundary.

B23t—27 to 41 inches; yellowish brown (10YR 5/4) clay;
common medium distinct gray (10YR 6/1) mottles;
moderate coarse prismatic structure parting to
moderate coarse subangular blocky; very firm; thin
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patchy clay films on faces of peds; few medium
roots; very strongly acid; clear smooth boundary.
C1—41 to 60 inches; grayish brown (2.5Y 5/2) clay;
common medium distinct light olive brown (2.5Y
5/4) and few fine distinct yellowish brown (10YR 5/6)
mottles; massive; very firm; few fine roots; neutral.

Thickness of the solum ranges from 30 to 50 inches.
Depth to bedrock is more than 5 feet. Unless the soil is
limed, reaction of the solum is medium acid to very
strongly acid.

The Ap and A1 horizons have hue of 10YR, value of 4
or 5, and chroma of 2 or 3. If present, the A2 horizon is
1 to 3 inches thick and has hue of 10YR, value of 5 or 6,
and chroma of 2. The B2t horizon has hue of 10YR or
2.5Y, value of 4 or 5, and chroma of 4 or 6. Mottles of
low chroma are throughout this horizon. Texture is silty
clay loam, silty clay, or clay. The C horizon has hue of
10YR or 2.5Y, value of 5 or 6, and chroma of 1 through
4. Texture is silty clay or clay.

These McGary soils have a browner B horizon and
carbonates at slightly greater depth than is allowed in
the range of the series and are considered taxadjuncts
to the McGary series. This difference does not
significantly affect their use and management.

Melvin series

The Melvin series consists of deep, poorly drained
soils on flood plains. These soils formed in mixed
alluvium. Permeability is moderate. Slope is 0 to 2
percent.

Melvin soils are similar to Waverly soils and are
commonly adjacent to Newark, Lindside, and Nolin soils.
Waverly soils are on flood plains. They have an acid,
coarse-silty control section. Newark, Lindside, and Nolin
soils, which are on adjacent flood plains, have a less
grayish control section than Meivin soils.

Typical pedon of Melvin silty clay loam, in Union
County; 400 feet west of gravel road and 1.5 miles north
of Kentucky Highway 360; about 3 miles east of
Uniontown:

A11—0 to 2 inches; dark gray (10YR 4/1) silty clay
loam; few fine distinct yellowish brown (10YR 5/6)
mottles; weak fine granular structure; friable;
common fine roots; medium acid; abrupt smooth
boundary.

A12—2 to 9 inches; gray (10YR 5/1) silty clay loam;
common fine distinct yellowish brown (10YR 5/6)
and brown (7.5YR 4/4) mottles; weak fine
subangular blocky structure; firm; common fine
roots; medium acid; gradual smooth boundary.

B21g—9 to 15 inches; gray (10YR 5/1) silty clay loam;
common fine distinct yellowish brown (10YR 5/6)
and brown (10YR 4/3) mottles; weak fine
subangular blocky structure; firm; common fine
roots; medium acid; gradual smooth boundary.
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B22g—15 to 31 inches; gray (10YR 5/1) silty clay loam;
common fine distinct yellowish brown (10YR 5/6)
and brown (10YR 4/3) mottles; weak coarse
subangular blocky structure; very firm; few fine
roots; medium acid; gradual smooth boundary.

B3g—31 to 38 inches; gray (10YR 5/1) silty clay loam;
many medium distinct yellowish brown (10YR 5/86)
and brown (7.5YR 4/4) mottles; very weak
subangular blocky structure; very firm; few fine
roots; few fine black concretions; slightly acid; clear
smooth boundary.

Cg—38 to 60 inches; gray (10YR 6/1) silty clay loam;
common medium distinct yellowish brown (10YR
5/6) and few fine faint light gray (10YR 7/1) mottles:
massive; very firm; slightly acid.

Thickness of solum ranges from 20 to 40 inches.
Depth to bedrock is more than 5 feet. Reaction of the
solum ranges from medium acid to neutral.

The A horizon has hue-of 10YR, value of 4 or 5, and
chroma of 1 through 3. The Bg horizon has hue of 10YR,
value of 4 through 6, and chroma of 1 or 2. Mottles are
in shades of brown and yellow. Texture is silty clay loam
or silt loam. The matrix color of the C horizon is similar
to that of the B horizons. Mottles are in shades of brown
and gray. Texture is silty clay loam or silt loam.

Memphis series

The Memphis series consists of deep, well drained
soils on uplands. These soils formed in loess.
Permeability is moderate. Slope ranges from 2 to 30
percent.

Memphis soils are similar to Uniontown and Wellston
soils and are commonly adjacent to Loring, Uniontown,
Waellston, and Wilbur soils. Wellston soils are on upland
side slopes. They developed in loess less than 48 inches:
thick over residuum from sandstone and shale. Loring
soils have a fragipan. Wilbur soils are on flood plains and
have a coarse-silty control section. They do not have an
argillic horizon. The moderately well drained to well
drained Uniontown soils formed in alluvium.

Typical pedon of Memphis silt loam, in an area of
Memphis silt loam, 2 to 6 percent slopes, in Union
County; 200 feet northwest of U.S. Highway 60, at a
point that is 2 miles northeast of the intersection with
Kentucky Highway 492; about 1 mile southwest of
Morganfield:

Ap—o0 to 6 inches; brown (10YR 4/3) silt loam; few fine
faint yellowish brown (10YR 5/4) mottles; weak fine
granular structure; very friable; many fine roots;
medium acid; abrupt smooth boundary.

B1—6 to 13 inches; yellowish brown (10YR 5/4) silt
loam; common medium faint brown (10YR 5/3)
mottles; moderate fine angular blocky structure;
friable; many fine roots; few dark stains on some
ped faces; medium acid; gradual smooth boundary.
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B21t—13 to 17 inches; brown (7.5YR 4/4) silty clay
loam; moderate fine and medium angular blocky
structure; very firm; thin continuous clay films; few
dark stains on some ped faces; very strongly acid;
gradual smooth boundary.

B22t—17 to 28 inches; dark brown (7.5YR 4/4) silty clay
loam; moderate fine and medium angular blocky
structure; very firm; continuous clay films; many fine
roots; few dark stains on some ped faces; very
strongly acid; gradual smooth boundary.

B23t—28 to 43 inches; dark brown (7.5YR 4/4) silty clay
loam; few fine distinct pale brown (10YR 6/3)
mottles; moderate coarse angular blocky structure;
firm; thin continuous clay films; few dark stains on
some ped faces; very strongly acid; gradual smooth
boundary.

C—43 to 60 inches; brown (7.5YR 4/4) silt loam;
common fine faint strong brown (7.5YR 5/6) and
pale brown (10YR 6/3) mottles; massive; friable; few
dark stains in old root channels; very strongly acid.

Thickness of the solum ranges from 32 to 50 inches.
Depth to bedrock is more than 5 feet. Unless the soil is
limed, reaction of the solum ranges from very strongly
acid to medium acid.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 or 4. Texture is silt loam or silty clay loam.
The Bt horizon has hue of 10YR or 7.5YR, value of 4 or
5, and chroma of 4 or 6. Texture is silt loam or silty clay
loam. The C horizon has hue of 10YR or 7.5YR, value of
4 through 6, and chroma of 4 or 6. Texture is silt or silt
loam.

Newark series

The Newark series consists of deep, somewhat poorly
drained soils on flood plains. These soils formed in
mixed alluvium. Permeability is moderate. Slope 0 to 2
percent.

Newark soils are similar to Wakeland soils and are
commonly adjacent to Melvin, Lindside, and Nolin soils.
Wakeland soils are on flood plains and have a coarse-
silty control section. Melvin soils have a grayer control
section than Newark soils. The control section of
Lindside and Nolin soils is not so gray.

Typical pedon of Newark silty clay loam, in Union
County; 50 feet east of farm road, at a point that is 0.75
mile northeast of Kentucky Highway 360 and 1 mile west
of the intersection with Kentucky Highway 359; about 5
miles east of Uniontown:

Ap—O0 to 8 inches; dark grayish brown (10YR 4/2) silty
clay loam; weak fine granular structure; firm; few fine
roots; medium acid; clear smooth boundary.

B21—8 to 13 inches; dark grayish brown (10YR 4/2)
silty clay loam; few fine distinct gray (10YR 6/1),
yellowish brown (10YR 5/6), and common fine faint
brown (10YR 4/3) mottles; weak coarse subangular
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blocky structure; firm; medium acid; clear smooth
boundary.

B22g—13 to 43 inches; gray (10YR 6/1) silty clay loam;
common medium distinct yellowish brown (10YR
5/6) mottles; weak fine subangular blocky structure;
firm; medium acid; few fine black concretions;
gradual smooth boundary.

Cg—43 to 60 inches; gray (10YR 6/1) silty clay loam,
many medium distinct yellowish brown (10YR 5/6)
mottles; massive; firm; few fine dark brown
concretions; medium acid.

Thickness of the solum ranges fom 22 to 44 inches.
Reaction ranges from medium acid to mildly alkaline.

The Ap horizon has hue of 10YR or 2.5Y, value of 4 or
5, and chroma of 2 through 4. The B21 horizon
dominantly has hue of 10YR to 2.5Y, value of 4 or 5,
and chroma of 2 through 4 with mottles in shades of
brown or gray. Matrix colors of the B22g horizon are in
hue of 10YR to 2.5Y, value of 4 through 7, and chroma
of 1 or 2 with few to many mottles in shades of brown.
Texture is silt loam or silty clay loam. The C horizon is
similar to the B22g horizon.

Nolin series

The Nolin series consists of deep, well drained soils
on flood plains. These soils formed in mixed alluvium.
Permeability is moderate. Siope is 0 to 2 percent.

Nolin soils are similar to Huntington soils and are
commonly adjacent to Lindside, Ashton, and Huntington
soils. Huntington soils have a mollic epipedon. Lindside
soils are grayer in the control section than Nolin soils.
Ashton soils are on higher-lying terraces and have an
argillic horizon.

Typical pedon of Nolin silty clay loam, in Union
County; 0.l mile southeast of Kentucky Highway 667 and
1 mile southwest of the intersection with Kentucky
Highway 871; about 3 miles northeast of Shawneetown
Bridge: '

Ap—0 to 10 inches; brown (10YR 4/3) silty clay loam,;
weak fine granular structure; friable; many fine roots;
very dark grayish brown (10YR 3/2) coatings; mildly
alkaline; clear smooth boundary.

B1—10 to 19 inches; brown (10YR 4/3) silty clay loam;
moderate medium subangular blocky structure; firm;
few fine roots; very dark grayish brown (10YR 3/2)
coatings; neutral; gradual smooth boundary.

B21—19 to 28 inches; brown (10YR 4/3) silty clay loam;
few fine faint brown (10YR 5/3) mottles; moderate
coarse angular blocky structure; very firm; few fine
roots between peds; neutral; gradual smooth
boundary.

B22—28 to 52 inches; brown (10YR 4/3) silty clay loam;
moderate fine subangular blocky structure; very firm;
neutral; gradual smooth boundary.

C—52 to 60 inches; brown (10YR 4/3) silty clay loam;
massive; firm; neutral.
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Thickness of the solum ranges from 45 to 60 inches.
Depth to bedrock is more than 5 feet. Reaction ranges
from medium acid through mildly alkaline.

The Ap has hue of 10YR, value of 4, and chroma of 2 or
3. In some pedons, ped exteriors have coatings of lower
value and chroma than ped interiors. The B horizons
have hue of 10YR, value of 4, and chroma of 3 or 4. The
lower part of the B horizons is frequently mottled in
shades of brown and yellow. Texture is silt loam or silty
clay loam. Matrix color and texture of the C horizon is-
similar to that of the B horizons. Mottles of low chroma
are in many pedons.

Otwell series

The Otwell series consists of deep, moderately well
drained soils on terraces along the Ohio and Green
Rivers. These soils formed in loess and the underlying
alluvium. Permeability is slow. Slope ranges from 0 to 6
percent.

Otwell soils are similar to Loring soils and are
commonly adjacent to Wheeling, Weinback, and Melvin
soils. Loring soils formed in loess on uplands. Wheeling
soils are on higher lying terraces. They have a fine-loamy
control section. Weinbach soils are on adjacent terraces.
They have a grayer B horizon than Otwell soils. Melvin
soils are on low-lying flood plains and have a grayer
control section.

Typical pedon of Otwell silt loam, 0 to 2 percent
slopes, in Union County; 100 feet west of gravel road
and 0.25 mile south of Goose Pond Ditch, at a point that
is 1.5 miles northwest of Kentucky Highway 56 and 2
miles west of intersection with Kentucky Highway 360;
about 2.5 miles northwest of Spring Grove:

Ap—O0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine granular structure; friable; common
fine roots; neutral; clear smooth boundary.

B21t—8 to 12 inches; brown (10YR 4/3) silty clay loam;
many medium distinct yellowish brown (10YR 5/6)
mottles; weak fine subangular blocky structure;
friable; common fine roots; thin patchy clay films;
very strongly acid; gradual smooth boundary.

B22t—12 to 19 inches; yellowish brown (10YR 5/4) silty
clay loam, common medium faint yellowish brown
(10YR 5/6) mottles; moderate fine and medium
subanguilar blocky structure; friable; few fine roots;
thin patchy clay films; very strongly acid; gradual
smooth boundary.

B23t—19 to 23 inches; yellowish brown (10YR 5/6) silty
clay loam, few fine faint yellowish brown (10YR 5/4)
mottles; moderate fine and medium subangular
blocky structure; friable; few fine roots; thin patchy
clay films; very strongly acid; gradual smooth
boundary.

Bx1—23 to 38 inches; yellowish brown (10YR 5/6) silty
clay loam; common medium distinct light gray (10YR
7/2) mottles; weak very coarse prismatic structure
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parting to moderate fine angular blocky; very firm,
brittle, and compact; few roots in cracks; few small
dark yellowish brown concretions; very strongly acid;
gradual smooth boundary.

Bx2—38 to 45 inches; yellowish brown (10YR 5/6) silty
clay loam; few fine distinct light gray (10YR 7/2)
mottles; weak very coarse prismatic structure parting
to moderate very fine and fine angular biocky; very
firm, brittle, and compact; few roots in cracks; very
strongly acid; gradual smooth boundary.

C—45 to 60 inches; yellowish brown (10YR 5/4) silty
clay loam; few fine distinct light brownish gray
(10YR 6/2) mottles; massive; firm; few fine roots;
strongly acid.

Thickness of the solum ranges from 40 to 60 inches.
Depth to bedrock is more than 5 feet. Unless the soil is
limed, reaction ranges from medium acid to very strongly
acid. Depth to the fragipan ranges from 18 to 28 inches.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The B2t horizon has hue of 10YR,
value of 4 or 5, and chroma of 3 through 6. Mottles of
low chroma are in the lower part of some pedons. The
Bx horizon has hue of 10YR or 7.5YR, value of 5 or 6,
and chroma of 4 or 6. Mottles that have chroma of 2 are
few or common. Texture of the B horizon ranges from
silt loam to silty clay loam. The C horizon is similar in
color to the Bx horizon and has strata of silty clay loam
or silty clay.

Patton series

The Patton series consists of deep, poorly drained
soils on stream terraces. These soils formed in loamy
alluvium. Permeability is moderate. Slope is 0 to 2
percent.

Patton soils are commonly adjacent to Uniontown,
Henshaw, and Memphis soils. Henshaw soils are on
terraces. They have an argillic horizon and a grayer
subsoil than Patton soils. Uniontown soils are generally
on slightly higher-lying terraces, and Memphis soils are
on upland ridgetops and side slopes. Both soils have an
argillic horizon and an ochric epipedon.

Typical pedon of Patton silt loam, overwash, in Union
County; at a point that is 100 feet east of Kentucky
Highway 130, 100 feet west of railroad, and 300 feet
north of ditch; about 0.75 mile north of Morganfield:

Ap—a0 to 9 inches; brown (10YR 4/3) silt loam; weak
fine granular structure; very friable; slightly acid;
clear smooth boundary.

A1g—9 to 23 inches; very dark gray (10YR 3/1) silt
loam; few fine faint dark grayish brown (10YR 4/2)
mottles; weak very fine and fine angular blocky
structure; friable; few fine roots; slightly acid; clear
smooth boundary.

B2g—23 to 42 inches; dark grayish brown (10YR 4/2)
silty clay loam; few fine faint very dark grayish brown
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(10YR 3/2) mottles; moderate fine and medium
angular blocky structure; firm; few wormcasts;
slightly acid; gradual smooth boundary.

C1g—42 to 60 inches; dark gray (10YR 4/1) silty clay
loam; common fine distinct light olive brown (2.5Y
5/6) mottles; massive; firm; neutral.

Thickness of the solum ranges from 30 to 42 inches.
Reaction ranges from slightly acid to mildly alkaline.

The A horizon has hue of 10YR, value of 3, and
chroma of 1 or 2. Overwash layers, however, are brown
(10YR 4/3). The B horizon has hue of 10YR to 5Y, value
of 4 through 6, and chroma of 1 or 2. Mottles are in
shades of gray or brown. The C horizon is similar in color
to the B horizon. Texture is silt loam or silty clay loam.

Robinsonville series

The Robinsonville series consists of deep, well drained
soils on flood plains. These soils formed in sandy
alluvium. Permeability is moderate to moderately rapid.
Slope is 0 to 2 percent.

Robinsonville soils are commonly adjacent to
Huntington, Nolin, and Lindside soils on flood plains of
similar elevation. Those soils have a fine-silty control
section. Huntington soils have a mollic epipedon.
Lindside soils are grayer in the control section than
Robinsonville soils.

Typical pedon of Robinsonville fine sandy loam, in
Union County; 400 feet south of Ohio River at a point
that is 50 feet north of Kentucky Highway 667 and 1.25
miles northeast of the intersection with Kentucky
Highway 56; about 1.25 miles northeast of Shawneetown
Bridge:

Ap—0 to 10 inches; dark grayish brown (10YR 4/3) fine
sandy loam; weak fine granular structure; very
friable; stratum of brown (10YR 5/3) fine sand 4
centimeters thick; few fine roots; few fine pores;
mildly alkaline; clear smooth boundary.

C1—10 to 18 inches; brown (10YR 4/3) fine sandy loam;
weak fine granular structure; very friable; stratum of
brown fine sand 4 centimeters thick; few fine roots;
few fine pores; mildly alkaline; clear smooth
boundary.

C2—18 to 27 inches; brown (10YR 5/3) loamy fine sand;
single grain; very friable; mildly alkaline; clear
smooth boundary.

C3—27 to 45 inches; brown (10YR 4/3) fine sandy loam;
weak fine granular structure; very friable; thin
bedding planes; moderately alkaline; gradual smooth
boundary.

C4—45 to 60 inches; brown (10YR 4/3) loamy fine sand;
few distinct light brownish gray (10YR 6/2) mottles
in lower part; single grain; very friable; brown (10YR
5/3); strata 1 to 3 centimeters thick; moderately
alkaline.

Soil survey

Reaction ranges from slightly acid through moderately
alkaline.

The A horizon is dark grayish brown (10YR 4/2) or
brown (10YR 4/3). The C horizons have hue of 10YR,
value of 4 through 6, and chroma of 2 through 4. Texture
is stratified fine sandy loam, loam, or loamy fine sand.
Some pedons have thin strata of silt loam or loamy very
fine sand.

Steinsburg series

The Steinsburg series consists of moderately deep,
well drained soils on uplands. These soils formed in
sandstone residuum. Permeability is moderately rapid.
Slope ranges from 20 to 50 percent.

Steinsburg soils are commonly adjacent to Frondorf,
Wellston, and Loring soils. Frondorf soils are on adjacent
side slopes. They have a fine-loamy control section.
Wellston soils are on side slopes of upland hills. They
have a fine-silty control section and are more than 40
inches deep to bedrock. Loring soils are on higher-lying
ridges. They have a fragipan and a fine-silty control
section.

Typical pedon of Steinsburg loam, from an area of
Steinsburg-Frondorf complex, 20 to 50 percent slopes, in
Webster County; 0.5 mile southeast of Bull Creek and 1
mile northeast of gravel road, at a point that is 1.25
miles @outheast of the intersection with Kentucky
Highway 120; about 1.5 miles southeast of Liberty:

A1—0 to 3 inches; dark grayish brown (10YR 4/2) loam;
weak very fine granular structure; very friable; many
fine roots; 5 percent coarse fragments of sandstone
gravel; very strongly acid; clear smooth boundary.

A2—3 to 5 inches; brown (10YR 5/3) loam; weak fine
subangular blocky structure; friable; many fine roots;
5 percent coarse fragments of sandstone gravel;
very strongly acid; gradual smooth boundary.

B2—5 to 19 inches; yellowish brown (10YR 5/6) loam;
moderate medium and coarse subangular blocky
structure; very firm; common fine roots; few fine
pores; 10 percent coarse fragments of sandstone
gravel; very strongly acid; gradual smooth boundary.

C1—19 to 27 inches; strong brown (7.5YR 5/6) gravelly
fine sandy loam; massive; friable; few fine roots; 25
percent coarse fragments of sandstone gravel; very
strongly acid; gradual wavy boundary.

R—27 inches; hard, fine grained, gray sandstone.

Thickness of the solum ranges from 10 to 20 inches.
Depth to bedrock ranges from 24 to 40 inches. Content
of coarse fragments ranges from 5 to 15 percent in the
solum and from 20 to 35 percent in the C horizon.
Reaction ranges from strongly acid to very strongly acid:

The A horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The B horizon has hue of 10YR or
7.5YR, value of 4 or 5, and chroma 3 through 6. Texture
is loam or fine sandy loam. The C horizon is similar in
color and texture to the B horizon.



Union and Webster Counties, Kentucky

Uniontown series

The Uniontown series consists of deep, moderately
well drained to well drained soils on stream terraces.
These soils formed in loamy alluvium. Permeability is
moderate to moderately slow. Slope ranges from 0 to 12
percent.

Uniontown soils are similar to Memphis soils and are
commonly adjacent to Henshaw, Memphis, Wilbur, and
Patton soils. Henshaw soils have low chroma in the
upper 10 inches of the argillic horizon. Wilbur soils are
on flood plains and have a coarse-silty control section.
Patton soils have a cambic B horizon and a mollic
epipedon. The well drained Memphis soils formed in
loess.

Typical pedon of Uniontown silt loam, 2 to 6 percent
slopes, in Union County; 500 feet west of entrance road
to Camp Breckinridge and 0.5 mile south of the
intersection with U.S. Highway 60; about 2 miles east of
Morganfield:

Ap—O0 to 8 inches; brown (10YR 5/3) silt loam; weak
fine granular structure; friable; many fine roots;
strongly acid; clear smooth boundary.

B21t—8 to 13 inches; yellowish brown (10YR 5/4) silty
clay loam; common medium faint yellowish brown
(10YR 5/6) and few fine faint pale brown (10YR
6/3) mottles; moderate fine angular blocky structure;
firm; few thin patchy clay films; few fine roots;
strongly acid; gradual smooth boundary.

B22—13 to 23 inches; yellowish brown (10YR 5/6) silty
clay loam; few fine distinct pale brown (10YR 6/3)
mottles; moderate fine and medium angular blocky
structure; firm; thin continuous clay films; few small
black concretions; few fine roots; strongly acid;
gradual smooth boundary.

B23t—23 to 34 inches; yellowish brown (10YR 5/6) silty
clay loam; few fine distinct pale brown (10YR 6/3)
mottles; weak medium angular blocky structure; firm;
thin patchy clay films; common small black
concretions; few fine roots; slightly acid; gradual
smooth boundary.

C1—34 to 40 inches; light olive brown (2.5Y 5/6) silty
clay loam; few fine distinct pale brown (10YR 6/3)
mottles; massive; firm; common brown concretions;
few fine roots; mildly alkaline; clear smooth
boundary.

C2—40 to 60 inches; light olive brown (2.5Y 5/4) silt
loam; common medium faint light olive brown (2.5Y
5/6) and common medium distinct light yellowish
brown (2.5Y 6/4) mottles; massive; friable; few small
black concretions; common irregularly shaped
calcium carbonate concretions, nodules 0.5 to 2
inches in diameter; moderately alkaline; calcareous.

Thickness of the solum ranges from 30 to 40 inches.
Depth to bedrock is more than 5 feet. Unless the soil is
limed, reaction is strongly acid to slightly acid in the
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upper part of the profile and neutral through moderately
alkaline in the lower part.

The Ap horizon has hue of 10YR, value of 4 through
6, and chroma of 2 or 3. The B horizon has hue of
10YR, value of 4 or 5, and chroma of 4 or 6. Mottles are
in shades of brown. Texture is silt loam or silty clay
loam. The C horizon has hue of 2.5Y, value of 5, and
chroma of 4 or 6. Mottles are in shades of brown.
Calcium carbonate concretions are common below a
depth of 40 inches. Texture of the C horizon is silt loam
or silty clay loam.

Wakeland series

The Wakeland series consists of deep, somewhat
poorly drained soils on flood plains. These soils formed
in loamy alluvium. Permeability is moderate. Slope
ranges from O to 2 percent.

Wakeland soils are similar to Belknap soils and are
commonly adjacent to Haymond, Wilbur, and Memphis
soils. Belknap soils have an acid control section.
Haymond soils are well drained. Wilbur soils are
moderately well drained. Memphis soils are on uplands
and have an argillic horizon.

Typical pedon of Wakeland silt loam, in Union County;
300 feet east of U.S. Highway 60, at a point that is 0.5
mile south of the intersection with Kentucky Highway
492; about 5 miles southwest of Morganfield:

Ap—0 to 11 inches; brown (10YR 5/3) silt loam; weak
fine granular structure; friable; few fine roots;
medium acid; clear smooth boundary.

Clg—11 to 19 inches; grayish brown (10YR 5/2) silt
loam; many medium faint pale brown (10YR 6/3)
and few fine distinct light gray (10YR 7/1) mottles;
weak fine granular and weak fine angular blocky
structure; friable; few small brown concretions;
neutral; gradual smooth boundary.

C2g—19 to 33 inches; grayish brown (10YR 5/2) silt
loam; common fine distinct pale brown (10YR 6/3)
and yellowish brown (10YR 5/6) mottles; weak fine
granular structure; friable; common brown
concretions; neutral; gradual smooth boundary.

C3g—33 to 60 inches; gray (10YR 6/1) silt loam;
common fine distinct pale brown (10YR 6/3) and
few fine distinct light yellowish brown (10YR 6/4)
mottles; massive; firm; few brown concretions;
neutral.

Depth to bedrock is more than 5 feet. Reaction ranges
from medium acid to neutral.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. Texture is silt or silt loam. The C
horizon has hue of 10YR, value of 5 through 6, and
chroma of 2 or 3. Below a depth of 33 inches, however,
chroma is 1. Mottles have hue of 10YR, value of 5
through 7, and chroma of 1 through 6. The C horizon
has weak or moderate, granular or subangular blocky
structure.
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Waverly series.

The Waverly series consists of deep, poorly drained
soils on flood plains. These soils formed in loamy
alluvium. Permeability is moderate. Slope ranges from 0
to 2 percent.

Waverly soils are similar to Melvin soils and are
commonly adjacent to Belknap, Collins, and Calloway
soils. Mevlin soils have a nonacid, fine-silty control
section. Belknap soils are somewhat poorly drained, and
Collins soils are moderately well drained. Calloway soils
are on uplands. They have a fine-silty control section
and a fragipan.

Typical pedon of Waverly silt loam, in Webster County;
50 feet west of farm road, at a point that is 0.5 mile
south of Kentucky Highway 270 and 1 mile west of U.S.
Highway 41A; about 5 miles south of Dixon:

Ap—o0 to 8 inches; brown (10YR 4/3) silt loam; few fine
faint grayish brown (10YR 5/2) mottles; weak fine
granular structure; friable; few fine roots; few fine
brown concretions; strongly acid; clear smooth
boundary.

B21g—8 to 16 inches; light brownish gray (10YR 6/2) silt
loam; common medium faint light gray (10YR 7/1)
and few fine distinct brown (10YR 4/3) mottles;
weak medium subangular blocky structure; friable;
few fine roots; few fine and medium brown
concretions; very strongly acid; gradual smooth
boundary.

B22g—16 to 30 inches; light brownish gray (10YR 6/2)
silt loam; many medium faint light gray (10YR 6/1)
and few fine distinct yellowish brown (10YR 5/6)
mottles; weak medium and coarse subangular
blocky structure; firm; few fine roots; few fine brown
and black concretions; very strongly acid; gradual
smooth boundary.

B23g—30 to 41 inches; light gray (10YR 6/1) silt loam;
common medium distinct brown (10YR 5/3),
yellowish brown (10YR 5/6), and few fine faint light
brownish gray (10YR 6/2) mottles; weak fine and
medium subangular blocky structure; firm; few fine
roots; few fine brown concretions; very strongly acid;
gradual smooth boundary.

C1g—41 to 50 inches; light brownish gray (10YR 6/2)
silt loam; many medium faint light gray (10YR 7/2)
and common medium distinct brown (10YR 5/3)
mottles; massive; friable; few fine and medium
brown and black concretions; strongly acid; gradual
smooth boundary.

C2g—50 to 62 inches; light gray (10YR 6/1) silt loam;
many medium faint light brownish gray (10YR 6/2),
few medium distinct brown (10YR 5/3}, and few fine
distinct yellowish brown (10YR 5/6) mottles;
massive; friable; strongly acid.

Thickness of the solum ranges from 30 to 44 inches.
Depth to bedrock is more than 5 feet. Reaction is
strongly acid or very strongly acid.

Soil survey

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 1 or 2. The B horizon has hue of 10YR, value
of 6 or 7, and chroma of 1 or 2. The C horizon is similar
in color to the B horizon.

Weinbach series

The Weinbach series consists of deep, somewhat
poorly drained soils on stream terraces. These soils
formed in mixed alluvium. Permeability is very slow.
Slope ranges from 0 to 2 percent.

Weinbach soils are similar to Calloway soils and are
commonly adjacent to Otwell, Melvin, and McGary soils.
Calloway soils have an A’2 horizon. Otwell soils have a
less grayish control section than Weinbach soils. Melvin
and McGary soils do not have a fragipan. Melvin soils
are poorly drained. McGary soils have a fine control
section.

Typical pedon of Weinbach silt loam, in Union County;
200 feet east of gravel road and 300 feet east of Goose
Pond Ditch, at a point that is 1 mile south of Kentucky
Highway 871 and 4 miles northwest of the intersection
with Kentucky Highway 360; about 5 miles northwest of
Spring Grove:

Ap—0 to 9 inches; brown (10YR 5/3) silt loam; weak
fine granular structure; friable; medium acid; clear
smooth boundary.

B1—9 to 13 inches; pale brown (10YR 6/3) silt loam;
common fine distinct yellowish brown (10YR 5/4)
and common fine faint light brownish gray (10YR
6/2) mottles; weak medium subangular blocky
structure; friable; few fine roots; very strongly acid;
clear smooth boundary. '

B2—13 to 20 inches; light brownish gray (10YR 6/2) silt
loam; common fine distinct yellowish brown (10YR
5/4) and few fine faint pale brown (10YR 6/3)
mottles; moderate medium subangular blocky
structure; friable; few fine roots; very strongly acid;
abrupt wavy boundary.

Bx1—20 to 30 inches; light brownish gray (10YR 6/2)
silty clay loam; few fine faint light gray (10YR 6/1)
and many medium distinct yellowish brown (10YR
5/6) mottles; moderate very coarse prismatic parting
to moderate coarse and medium angular blocky
structure; very firm, brittle, and compact; thin patchy
clay films on some ped faces; few small black
concretions; very strongly acid; gradual smooth
boundary.

Bx2—30 to 49 inches; light brownish gray (10YR 6/2)
silty clay loam; few fine faint light gray (10YR 6/1)
and many medium distinct yellowish brown (10YR
5/6) mottles; moderate very coarse prismatic parting
to moderate coarse and medium angular blocky
structure; very firm, brittle, and compact; thin patchy
clay films on some ped faces; few small black
concretions; very strongly acid; gradual smooth
boundary.
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C—49 to 63 inches; brown (7.5YR 4/4) silt loam; few
fine distinct light brownish gray (10YR 6/2) mottles;
massive; firm; few dark brown stains; few rounded
gravel 1 to 2 millimeters; strongly acid.

Thickness of solum ranges from 40 to 55 inches.
Depth to the fragipan ranges from 20 to 30 inches.
Depth to bedrock is more than 5 feet. Unless the soil is
limed, reaction of the solum ranges from strongly acid to
very strongly acid.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma 2 or 3. If present, the B1 and B2 horizons have

hue of 10YR, value of 5 or 6, and chroma of 2 through 4.

Mottles have chroma of 1 through 4. Texture ranges
from silt loam to silty clay loam. The Bx horizon has hue
of 10YR, value of 4 through 6, and chroma of 2 or 3.
Mottles have chroma of 1 through 6. Texture is silt loam
or silty clay loam. The C horizon has hue of 10YR or
7.5YR, value of 4 to 6, and chroma of 2 to 6. it is silt
loam, loam, or silty clay loam and has thin strata of fine
sand in some pedons.

Wellston series

The Wellston series consists of deep, well drained
soils on uplands. These soils formed in loess and in the
underlying residuum from sandstone, siltstone, and
shale. Permeability is moderate. Slope ranges from 6 to
20 percent.

Wellston soils are similar to Memphis soils and are
commonly adjacent to Loring, Frondorf, and Collins soils.
Memphis soils formed in loess more than 48 inches
thick. Loring soils have a fragipan. Frondorf soils are on
the steeper side slopes. They have a fine-loamy control
section and are less than 40 inches deep to bedrock.
Collins soils are on flood plains. They do not have an
argillic horizon.

Typical pedon of Wellston silt loam, in an area of
Wellston silt loam, 6 to 12 percent slopes, in Webster
County; 50 feet east of gravel road, at a point that is 150
feet east of Pennyrile Parkway and 1 mile northwest of
the overpass at Kentucky Highway 370; about 4 miles
southeast of Sebree:

Ap—O0 to 7 inches; brown (10YR 5/3) silt loam; weak
fine granular structure; friable; many fine roots; very
strongly acid; clear smooth boundary.

B1—7 to 13 inches; yellowish brown (10YR 5/6) silty
clay loam; weak fine granular and subangular blocky
structure; firm; many fine roots; very strongly acid;
gradual smooth boundary.

B21t—13 to 20 inches; yellowish brown (10YR 5/4) silty
clay loam; moderate fine subangular blocky
structure; firm; thin discontinuous clay films on faces
of peds and in some pores; common fine roots; very
strongly acid; clear smooth boundary.

11B22t—20 to 34 inches; yellowish brown (10YR 5/4)
silty clay loam; moderate medium subangular blocky
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structure; firm; common fine roots; thin
discontinuous clay films on peds and in pores; 10
percent coarse fragments of sandstone in the lower
part; very strongly acid; gradual smooth boundary.

IIC—34 to 59 inches; yellowish brown (10YR 5/4)
channery sandy clay loam; massive; firm; 25 percent
coarse fragments of sandstone and ironstone as
much as 3 inches in length; strongly acid; clear
smooth boundary.

R—59 inches; hard sandstone.

Thickness of the solum ranges from 32 to 48 inches.
Depth to bedrock is more than 40 inches. Unless the soil
is limed, reaction is strongly acid or very strongly acid
throughout the profile. Range in coarse fragments is
from 0 to 15 percent in the lower part of the 1IB horizon
and from 15 to 35 percent in the IIC horizon.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 or 4. Texture is silt loam. Severely eroded
soils, however, range to silty clay loam. The A1 horizon
has hue of 10YR, value of 3 or 4, and chroma of 1 or 2.
The A2 horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 or 4. The B horizon has hue of 10YR or
7.5YR, value or 4 or 5, and chroma of 4 or 6. Texture is
silt loam or silty clay loam. Mottles of lower chroma are
in the lower part of some pedons. The C horizon is
similar in color to the B horizon. Mottles are in shades of
brown and gray. Texture ranges from channery sandy
clay loam to channery sandy loam. Some pedons are
gravelly.

Wheeling series

The Wheeling series consists of deep, well drained
soils on stream terraces. These soils formed in mixed
alluvium. Permeability is moderate. Slope ranges from 0
to 12 percent.

Wheeling soils are similar to Memphis soils and are
commonly adjacent to Otwell, Weinbach, and Melvin
soils. Memphis soils are on uplands and have a fine-silty
control section. Otwell and Weinbach soils are on
adjacent stream terraces at a lower elevation than
Wheeling soils. They have a fine-silty control section, a
fragipan, and are not so well drained. Melvin soils are on
flood plains. They have a fine-silty control section, are
poorly drained, and do not have an argillic horizon.

Typical pedon of Wheeling silt loam, in an area of
Wheeling silt loam, 2 to 6 percent slopes, in Union
County; 100 feet east of gravel road, at a point that is
1.5 miles northwest of the intersection with Kentucky
Highway 56; about 2.5 miles northwest of Spring Grove:

Ap—0 to 9 inches; brown (10YR 5/3) silt loam; weak
fine granular structure; very friable; many fine roots;
medium acid; clear smooth boundary.

B21t—9 to 16 inches; yellowish brown (10YR 5/4) silty
clay loam; moderate fine subangular blocky
structure; firm; thin patchy clay films; many fine
roots; strongly acid; gradual smooth boundary.
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B22t—16 to 31 inches; dark yellowish brown (10YR 4/4)
silty clay loam; moderate medium subangular blocky
structure; firm; thin patchy clay films on ped faces
and in pores; few fine roots; strongly acid; clear
smooth boundary.

[IB23t—31 to 47 inches; yellowish brown (10YR 5/4) fine
sandy loam; moderate coarse subangular blocky
structure; firm; thin patchy clay films; few fine black
coatings on peds; strongly acid; gradual smooth
boundary.

IIC—47 to 65 inches; yellowish brown (10YR 5/6) fine
sandy loam; massive; friable; very strongly acid.

Thickness of the solum ranges from 40 to 56 inches,
Depth to bedrock is more than 5 feet. Unless the soil is
limed, reaction ranges from strongly acid to medium acid
throughout the profile.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The B horizon has hue of 10YR, value
of 4 or 5, and chroma of 3 or 4. In some places, the
lower layer of the B horizon has mottles in shades of
brown. Structure of the B horizon is weak or moderate,
fine through coarse subangular blocky. Texture ranges
from fine sandy loam to silty clay loam. The C horizon is
similar in color to the B horizon, but it may include value
of 6. Texture ranges from silty clay loam to fine sandy
loam.

Wilbur series

The Wilbur series consists of deep, moderately well
drained soils on flood plains. These soils formed in
loamy alluvium. Permeability is moderate. Slope is 0 to 2
percent.

Wilbur soils are similar to Collins soils and are
commonly adjacent to Haymond, Wakeland, and
Memphis soils. Collins soils have an acid control section.
Haymond soils are well drained and do not have low
chroma above a depth of 30 inches. Wakeland soils are
somewhat poorly drained and are grayer in the control
section than Wilbur soils. Memphis soils are on uplands
and have an argillic horizon.

Typical pedon of Wilbur silt loam, in Union County; 150
feet northwest of Kentucky Highway 130, at a point that
is 1.75 miles southwest of the intersection with Kentucky
Highway 56; about 1.5 miles southwest of Morganfield:

Ap—0 to 9 inches; brown (10YR 4/3) silt loam; few fine
faint grayish brown (10YR 5/2) mottles; weak fine
granular structure; friable; few fine roots; slightly
acid; clear smooth boundary.

C1—9 to 18 inches; brown (10YR 4/3) silt loam;
common fine faint grayish brown (10YR 5/2)
mottles; massive; thin bedding planes; firm; few fine
roots; few small brown concretions; slightly acid;
gradual smooth boundary.

C2—18 to 25 inches; brown (10YR 4/3) silt loam; few
fine distinct light gray (10YR 7/2) and common fine

Soil survey

distinct light brownish gray (10YR 6/2) mottles;
massive; thin bedding planes; firm; few fine roots;
many fine pores; few small brown concretions;
slightly acid; gradual smooth boundary.

C3—25 to 42 inches; brown (10YR 4/3) silt loam; many
coarse distinct light brownish gray (10YR 6/2) and
few medium light gray (10YR 7/2) mottles; massive;
bedding planes; firm; few fine roots in upper part;
common brown concretions; slightly acid; clear
smooth boundary.

C4g—42 to 60 inches; grayish brown (10YR 5/2) silt
loam; many medium distinct brownish yellow (10YR
6/6) and common medium faint light brownish gray
(10YR 6/2) mottles; massive; firm; few small dark
brown concretions; slightly acid.

Depth to bedrock is more than 5 feet. Reaction of the
control section ranges from medium acid to neutral.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The C horizon to a depth of 40 inches
has hue of 10YR, value of 4 or 5, and chroma of 3 or 4.
Below a depth of 40 inches, chroma is 2 through 4.
Mottles are in shades of brown and gray.

Zanesville series

The Zanesville series consists of deep, moderately
well drained to well drained soils on uplands. These soils
formed in loess and in the underlying residuum of
sandstone, siltstone, and shale. Permeability is moderate
above the fragipan and slow in the fragipan. Slope
ranges from 6 to 12 percent.

Zanesville soils are similar to Loring soils and are
commonly adjacent to Loring, Wellston, and Collins soils.
Loring soils are on the higher-lying convex ridges and
developed in loess more than 48 inches thick. Wellston
soils are on moderately steep side slopes. They do not
have a fragipan. Collins soils are on flood plains. They
have a coarse-silty control section and do not have a
fragipan.

Typical pedon of Zanesville silt loam, in an area of
Zanesville silt loam, 6 to 12 percent slopes, in Webster
County; 500 feet south of Kentucky Highway 630 and 0.5
mile east of the intersection with Kentucky Highway 264;
about 5 miles southeast of Dixon:

Ap—-O0 to 6 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine granular structure; friable; many fine
roots; very strongly acid; clear smooth boundary.

B1—6 to 9 inches; strong brown (7.5YR 5/6) silt loam;
weak fine subangular blocky structure; friable; many
fine roots; few fine pores; very strongly acid; gradual
smooth boundary.

B21t—9 to 17 inches; strong brown (7.5YR 5/6) silty
clay loam; moderate medium subangular blocky
structure; firm; many fine roots; thin patchy clay films
on ped faces and in pores; very strongly acid;
gradual smooth boundary.
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B22t—17 to 30 inches; brown (7.5YR 4/4) silty clay
loam; moderate fine and medium subangular blocky
structure; firm; few fine roots; thin continuous clay
films on peds and in pores; very strongly acid; clear
wavy boundary.

Bx—30 to 47 inches; yellowish brown (10YR 5/6) silty
clay loam; many medium distinct light gray (10YR
7/2) mottles; weak very coarse prismatic structure
parting to moderate fine and medium subangular
blocky; firm, brittle, and compact; thin patchy clay
films on some peds; very strongly acid; gradual wavy
boundary.

lIC—47 to 69 inches; brown (10YR 5/3) channery silty
clay loam; few fine distinct light brownish gray
(10YR 6/2) mottles; massive; firm; thin patchy clay
films on some coarse fragments; 40 percent coarse
fragments of sandstone and siltstone; very strongly
acid; abrupt smooth boundary.
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R—69 inches; sandstone.

Thickness of the solum ranges from 40 to 55 inches.
Depth to bedrock is 60 to 80 inches. Depth to the
fragipan ranges from 24 to 32 inches. Unless the soil is
limed, reaction is strongly acid or very strongly acid
throughout the profile.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 through 4. Some pedons have an A1
horizon that has lower value and chroma. The B2t
horizon has hue of 10YR or 7.5YR, value of 4 or 5, and
chroma of 4 through 6. It is heavy silt loam or silty clay
loam. The Bx horizon is similar in color to the B2t
horizon and has mottles that include chroma of 2 or less.
it is silty clay loam or sandy clay loam. The C horizon is
similar to the Bx horizon. It has as much as 45 percent
coarse fragments.
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Aeration, soil. The exchange of air in soil with air from
the atmosphere. The air in a well aerated soil is
similar to that in the atmosphere; the air in a poorly
aerated soil is considerably higher in carbon dioxide
and lower in oxygen.

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclaim (in tables). An area difficult to reclaim after
the removal of soil for construction and other uses.
Revegetation and erosion control are extremely
difficult.

Available water capacity (available moisture
capacity). The capacity of soils to hold water
available for use by most plants. It is commonly
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 capacity, in inches, in
a 40-inch profile or to a limiting layer is expressed
as—

Inches

Bedding planes. Fine stratifications, less than 5
millimeters thick, in unconsolidated alluvial, eolian,
lacustrine, or marine sediments.

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 flooding.

Calcareous soil. A soil containing enough calcium
carbonate (commonly combined with magnesium
carbonate) to effervesce visibly when treated with
cold, dilute hydrochloric acid.

California bearing ratio (CBR). The load-supporting
capacity of a soil as compared to that of a standard
crushed limestone, expressed as a ratio. First
standardized in California. A soil having a CBR of 16
supports 16 percent of the load that would be
supported by standard crushed limestone, per unit
area, with the same degree of distortion.

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 millimeter 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 aggregate or lining pores or root channels.
Synonyms: clay coating, clay skin.

Coarse fragments. Mineral or rock particles 2
millimeters to 25 centimeters (10 inches) in
diameter.

Colluvium. Soil material, rock fragments, or both moved
by creep, slide, or local wash and deposited at the
base of steep slopes.

Complex slope. Irregular or variable slope. Planning or
constructing terraces, diversions, and other water-
control measures on a complex slope is difficult.

Complex, soil. A map unit of two or more kinds of soil in
such an intricate pattern or so small in area that it is
not practical to map them separately at the selected
scale of mapping. The pattern and proportion of the
soils are somewhat similar in all areas.

Compressible (in tables). Excessive decrease in volume
of soft soil under load.

Concretions. Grains, pellets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soil grains. The
composition of most concretions is unlike that of the
surrounding soil. Calcium carbonate and iron oxide
are common compounds in concretions.

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; doas 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 material.



80

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.

Control section. The part of the soil on which
classification is based. The thickness varies among
different kinds of soil, but for many it is that part of
the soil profile between depths of 10 inches and 40
or 80 inches.

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cutbanks cave (in tables). The walls of excavations
tend to cave in or slough.

Depth to rock. Bedrock is too near the surface for the
specified use.

Diversion (or diversion terrace). A ridge of earth,
generally a terrace, built to protect downslope areas
by diverting runoff from its natural 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 artificial
drainage or irrigation but may be caused by the
sudden deepening 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.

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 commonly 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 affected. They commonly have a slowly
pervious layer within or directly below the solum, or
periodically receive high rainfall, or both.

Soil survey

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 commonly 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 saturated 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 combination 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.

Drainage, surface. Runoff, or surface fiow of water,
from an area.

Erosion. The wearing away of the land surface by 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 mountains 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 erosion, mainly as a result of the
activities of man or other animals or of a
catastrophe in nature, for example, fire, that
exposes the surface.

Excess fines (in tables). Excess silt and clay in the soil.
The soil does not provide a source of gravel or sand
for construction purposes.

Fertility, soil. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
factors are favorable.

Fine textured soil. Sandy clay, silty clay, and clay.

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.

Forage. Plant material used as feed by domestic
animals. Forage can be grazed or cut for hay.
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Fragipan. A loamy, brittle subsurface horizon low in
porosity and content 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.

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 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Gravelly soil material. Material that is 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.

Ground water (geology). Water filling all the unblocked
pores of underlying material below the water table.

Gully. A miniature valley with steep sides cut by running
water and through which water ordinarily runs only
after rainfall. The distinction 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 parallel to
the surface, having distinct characteristics produced
by soil-forming processes. In the identification of soil
horizons, an upper case letter represents the major
horizons. Numbers or lower case letters that follow
represent subdivisions of the major horizons. An
explanation of the subdivisions is given in the So//
Survey Manual. The major horizons of mineral soil
are as follows:

O horizon.—An organic layer of fresh and decaying
plant residue at the surface of a mineral soil.

A horizon.—The mineral horizon 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.

B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of transition from the
overlying A to the underlying C horizon. The B
horizon also has distinctive characteristics such as
(1) accumulation of clay, sesquioxides, humus, or a
combination of these; (2) prismatic or blocky
structure; (3) redder or browner colors than those in
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the A horizon; or (4) a combination of these. The
combined A and B horizons are generally called the
solum, or true soil. If a soil does not have 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 in which the
solum formed. If the material is known to differ from
that in the solum, the Roman numeral 1l 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.

Hydrologic soil groups. Refers to soils grouped
according to their runoff-producing characteristics.
The chief consideration is the inherent capacity of
soil bare of vegetation to permit infiltration. The
slope and the kind of plant cover are not considered
but are separate factors in predicting runoff. Soils
are assigned to four groups. In group A are soils
having a high infiltration rate when thoroughly wet
and having a low runoff potential. They are mainly
deep, well drained, and sandy or gravelly. In group
D, at the other extreme, are soils having a very slow
infiltration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is
undrained.

Impervious soil. A soil through which water, air, or roots
penetrate slowly or not at all. No soil is absolutely
impervious to air and water all the time.

Infiltration. The downward entry of water into the
immediate surface of soil or other material, as
contrasted with percolation, which is movement of
water through soil layers or material.

Infiltration rate. The rate at which water penetrates the
surface of the soil at any given instant, usually
expressed in inches per hour. The rate can be
limited by the infiltration capacity of the soil or the
rate at which water is applied at the surface.

Irrigation, sprinkler. Application of water to soils to
assist in production of crops. Water is sprayed over
the soil surface through pipes or nozzles from a
pressure system.

Lacustrine deposit (geology). Material deposited in lake
water and exposed when the water level is lowered
or the elevation of the land is raised.

Light textured soil. Sand and loamy sand.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.
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Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Loess. Fine grained material, dominantly of silt-sized
particles, deposited by wind.

Low strength. The soil is not strong enough to support
loads.

Medium textured soil. Very fine sandy loam, loam, silt
loam, or silt.

Mineral soil. Soil that is mainly mineral material and fow
in organic material. Its bulk density is more than that
of organic soil.

Miscellaneous areas. Areas that have little or no natural
soil and support little or no vegetation.

Moderately coarse textured soil. Sandy loam and fine
sandy loam.

Moderately fine textured soil. Clay loam, sandy clay
loam, and silty clay loam.

Morphology, soil. The physical makeup of the soil,
including the texture, 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, common, and
many, size—fine, medium, and coarse; and
contrast—faint, distinct, 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 simple 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. (See Reaction, soil.)

Nutrient, plant. Any element taken in by a plant
essential to its growth. Plant nutrients are mainly
nitrogen, phosphorus, potassium, calcium,
magnesium, sulfur, iron, manganese, copper, boron,
and zinc obtained from the soil and carbon,
hydrogen, and oxygen obtained from the air and
water.

Parent material. The unconsolidated organic and
mineral material in which soil forms.

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.

Soil survey

Percs slowly (in tables). The slow movement of water
through the soil adversely affecting the specified
use.

Permeability. The quality of the soil that enables water
to move downward through the profile. Permeability
is measured as the number of inches per hour that
water moves downward through the saturated soil.
Terms describing permeability are:

.... less than 0.06 inch

........ 0.06 to 0.20 inch

Moderately SIOW..........ccccoovrrrrirrnennie, 0.2 to 0.6 inch

Moderate.........cccocvvrviireiinnne, 0.6 inch to 2.0 inches

............. 2.0 to 6.0 inches

et aas 6.0 to 20 inches

Very rapid.........cccoovveveveinnieennns more than 20 inches

pH value. A numerical designation of acidity and
alkalinity in soil. (See Reaction, soil.)

Piping (in tables). Formation of subsurface tunnels or
pipelike cavities by water moving through 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 semisolid to plastic.

Poorly graded. Refers to a coarse grained soil or 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.

Productivity (soil). The capability of a soil for producing
a specified plant or sequence of plants under
specific management.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.

Reaction, soil. A measure 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......cccoeeevvrenrnccserenne Below 4.5
Very strongly acid.... 45105.0
Strongly acid........ 51t055
Medium acid 5.6 t0 6.0

........ 6.1t06.5

....... 6.6 to 7.3
Mildly alkaling..........coveeereeereenrcecereireene, 74t078
Moderately alkaline.............cooeveverrernerervennnine. 7.9t08.4
Strongly alkaline.........cccceeeeneerieniererinresninns 8.5t 9.0

Very strongly alkaline..........ccccoccoeunennee 9.1 and higher

Regolith. The unconsolidated mantle of weathered rock
and soil material on the earth’s surface; the loose
earth material above the solid rock.

Relief. The elevations or inequalities of a land surface,
considered collectively.

Residuum (residual soil material). Unconsolidated,
weathered, or partly weathered mineral material that
accumulated as consolidated rock disintegrated in
place.
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Rock fragments. Rock or mineral fragments having a
diameter of 2 millimeters or more; for example,
pebbles, cobbles, stones, and boulders.

Root zone. The part of the soil that can be penetrated
by plant roots.

Runoff. The precipitation discharged into stream
channels from an area. The water that flows off the
surface of the land without sinking into the soil is
called surface runoff. Water that enters the soil
before 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 suspension in water. The chief kinds of
sedimentary rock are conglomerate, formed from
gravel; sandstone, formed from sand; shale, formed
from clay; and limestone, formed from soft masses
of calcium carbonate. There are many intermediate
types. Some wind-deposited sand is consolidated
into sandstone.

Series, soil. A group of soils that have profiles that are
almost alike, except for differences in texture of the
surface layer or of the underlying material. All the
soils of a series have horizons that are similar in
composition, thickness, and arrangement.

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 foundations, and
other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that
range in diameter 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.

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 example, 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. Percentage 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.
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Small stones (in tables). Rock fragments less than 3
inches (7.5 centimeters) in diameter. Small stones
adversely affect the specified use of the soil.

Soil. A natural, three-dimensional body at the earth’s
surface. It is capable of supporting plants and has
properties resulting from the 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 mm in
equivalent diameter and ranging between specified
size limits. The names and sizes of separates
recognized in the United States are as follows:

Millime-
ters

Very coarse Sand.........coeoveeercercrencrcnnnennenne 2.0t0 1.0
Coarse SaNd.......c.cocveeerivrrcnnenrerseseerererensrenes 1.0to 0.5
Medium SaNnd..........ccoccvvevvernverereerensenceeceeneens 05t00.25
Fine sand........ccoorvvrivrnincniencnnncrereneneas 0.25 10 0.10
Very fine sand.........ccccoveeevnnnnniniininnns 0.10 t0 0.05
St s 0.05 to 0.002
Clay.cue ettt Less than 0.002

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in 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 plant and
animal activities are largely confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60
centimeters) in diameter.

Stratified. Arranged in strata, or layers. The term refers
to geologic material. Layers in soils that result from
the processes of soil formation 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 compound particles or aggregates. The
principal forms of soil structure are—p/aty
(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 particles adhering without any regular cleavage,
as in many hardpans).

Subsoil. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Substratum. The part of the soil below the solum.

Surface layer. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). 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 they strongly resemble and
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are designated as taxadjuncts to that series
because they differ in ways too small to be of
consequence in interpreting their use and behavior.
Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts 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.
Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion 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 c/ay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying “coarse,” “fine,” or *“very
fine."”
Tilth, soll. The physical condition of the soil as related

to tillage, seedbed preparation, seedling emergence,
and root penetration.

Unstable fill (in tables). Risk of caving or sioughing on
banks of fill material.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

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.

Well graded. Refers to a soil or soil material consisting
of particles well distributed over a wide range in size
or diameter. Such a soil normally can be easily
increased in density and bearing properties by
compaction. Contrasts with poorly graded soil.

Wilting point (or permanent wilting point). The
moisture content of soil, on an overdry basis, at
which a plant (specifically sunflower) wilts so much
that it does not recover when placed in a humid,
dark chamber.
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TABLE 1.-<TEMPERATURE AND PRECIPITATION
[Data were recorded in the period 1951-75 at Henderson, Kentucky]
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It can be calculated by adding the
dividing the sum by 2, and subtracting the temperature below which

. % A growing degree day is a unit of heat available for plant growth.
growth is minimal for the principal crops in the area (500 F).

maximum and minimum daily temperatures,



Union and Webster Counties, Kentucky

TABLE 2.--FREEZE DATES IN SPRING AND FALL

[Data were recorded in the period 1951-76 at Henderson, Kentuckyl

T
!
! Temperature
[]
1
Probability ! 240 F ! 280 F i 320°F
| or lower i __or lower | __or lower
T [ T
] ] 1
Last freezing ! i |
temperature | 1 i
in spring: ! ! |
1 t 1
] ] ]
1 year in 10 ! i
later than-- ! April 2 | April 10 | April 20
] 1 1
] ] 1
2 years in 10 ! !
later than-- ! March 28 | April 6 | April 16
1 1 ]
] 1 i
5 years in 10 ! ! H
later than-- ! March 17 | March 28 | April 9
t 1 '
; | |
First freezing ! : i
temperature 1 ! !
in fall: ' : i
i 1 i
1 year in 10 ! ! |
earlier than-- | October 29 | October 20 | October 10
] 1 ]
] ] ]
2 years in 10 ' ! |
earlier than-- | November 2 | October 24 | October 15
t ] )
1 ] t
5 years in 10 ! | H
earlier than-- | November 11 | November 2 | October 26
t ] []
] ] [l
TABLE 3.--GROWING SEASON
[Data were recorded in the period 1951-75 at
Henderson, Kentucky]
T
| Daily minimum temperature
i during growing season
1
1
Probability | Higher 7 Higher 1 Higher
i than H than ! than
| 240 F ! 280 F | 320 F
i Days 1" Days T Days
1 t ]
] 1 1
9 years in 10 | 222 H 198 ! 183
) 1 ]
t ] 1
8 years in 10 | 227 i 205 ! 189
1 1 (]
[ ] ]
5 years in 10 | 238 | 218 i 199
) 1 1
1 ] 1
2 years in 10 | 248 ! 231 ! 210
t ] 1
1 ] ]
1 year in 10 | 254 1 238 | 215
] ] 1
1 [ i
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

| | ! ! Total--
Map | Soil name | Union ! Webster | T

symbol | | County | County 1 Area {Extent

H 1 Acres i Acres ] Acres | Pect

1 ) 1 1 1

1 ] ] ] I
As JAshton silt loam=------c---c-tcmorriimnmme e e e e ' 900 0 i 900 | 0.2
Bn |Belknap silt loam======-ccccccccrccrecaacmamcnamceemcnnnn" ! 1,194 | 32,686 | 33,880 { 7.8
Ca JCalloway Silt lo@M======c=weemoccoocc—oco—e—cotctnarnnnnnn ! 13 ) 3,641 3,654 | 0.8
Co 1Collins silt loam-----------cc-cc-trcrrintmemm e m e ] 1,024 | 16,708 | 17,732 1 4.1
Du IDUmMPS, Min@==-=--eecmeeccccccaccccmccoosctcac e m e | 483 | 66 | 549 | 0.1
FdE |Frondorf silt loam, 20 to 30 percent slopesS-ev-vws-s-eeece-- i 2,181 | 8,854 | 11,035 | 2.5
GnB |Grenada silt loam, 2 to 6 percent slopeS---==--ec-ecco——oo- ' 624 | 13,999 | 14,623 | 3.4
Ha |Haymond silt lo@m=-==-===ceccccccccccccroontoccnmocnonannnon | 3,168 | 0 i 3,168 | 0.7
He |Henshaw Silt lo@Mes=cveemcceocccccocccccmcccccccrecncnnnnne | 3,902 | 254 | 4,156 | 1.0
Hs |Huntington silt loamw==-==-cccmmcccccccccocccrnconcnnnnnnnn | 5,212 | 96 | 5,308 | 1.2
Hu iHuntington-Robinsonville compleX-==e-e=--ewmecscacecaccccnannns i 1,679 | 0| 1,679 { 0.4
Ka IKarnak silt loam, overwash=-=--eeccceccccccrccmccaccaaanannn | 3,138 | 3,902 | 7,040 } 1.6
Ke jKarnak silty clay---------c--cmcecmcmmmcrrtrmcm e 1 2,948 | 6,284 | 9,192 { 2.1
Ld iLindside silty clay loame-vescmmocmmmcmccmcccmccccer e | 1,756 | 95 | 1,851 1 0.4
LoB iLoring silt loam, 2 to 6 percent slopeS--e----ecwececececoanao ' 1,935 | 23,123 | 25,058 | 5.8
LoC {Loring silt loam, 6 to 12 percent slopes-----vee-mcemccccnan ] 1,284 | 7,361 | 8,645 | 2.0
MaC IMarkland silty clay loam, 6 to 12 percent slopes-----=----- H 567 1| 1,442 2,009 | 0.5
Md iMarkland-Co0llins cOMPleX---=-e--eeimemocmacmcmoommecc oo 1 0 i 1,602 | 1,602 | 0.4
Mg 'McGary silt loames===---c---c-cecccooeottcctner et e ! 1,759 | 10,794 | 12,553 |} 2.9
Mm IMelvin silty clay lo@me======-ecmcoeccococmmcmmmemc e H 3,702 | 0 i 3,702 ¢ 0.9
Mn IMelvin silty clay loam, ponded-=--—=—---ccco--oooeoeceoccnonn 1 154 11 265 | 0.1
MoB !Memphis silt loam, 2 to 6 percent slopes----cvvvsmmvonecaas i 25,538 | 10,298 | 35,836 1 8.1
MoC IMemphis silt loam, 6 to 12 percent slopes-----cccvcvvevenns ! 12,296 | 2,214 14,510 | 3.3
MpC3 i{Memphis silty clay loam, 6 to 12 percent slopes, severely | i |

| erodede-==mmce-ceseeemcmccccoccccmccccccosctteccecaaeaeee ! 24,589 | 1,675 | 26,264 | 6.0
MpD3 |{Memphis silty clay loam, 12 to 30 percent slopes, severely | H H

| eroded--===-cecmcmesococcacoocacenoo SR LS L L L ' 18,242 | 334 ) 18,576 | 4.3
Ne INewark silty clay lo@m=-=mee-mcemccccccccccccronnonconaannann ' 4,798 | 01 4,798 | 1.1
No INolin silty clay loame=--==-------—cccocccccctmcnnnannnnnn i 8,591 | 01 8,591 { 2.0
OtA J0twell silt loam, 0 to 2 percent slopeS----=ccscemscccceccon | 1,558 | 149 | 1,707 + 0.4
0tB {Otwell silt loam, 2 to 6 percent slopes----vevee-cvccmcnn-- ) 1,805 | 1,100 | 2,905 { 0.7
Pa IPatton silt lo@me=ve=eeeecccccccccccccccccnccrsanconmannnn | 8,690 | 0 i 8,690 | 2.0
Po |Patton silt loam, overwashe-ese=sceooccooomomoomcomeoo ' 14,102 | 461 | 14,563 | 3.4
Ro !Robinsonville fine sandy loam----eccccececccacocaacccnanccnnn | 1,775 | 0 i 1,775 1 0.4
SnE }Steinsburg-Frondorf complex, 20 to 50 percent slopes------- H 2,340 | 3,173 1 5,513 1 1.3
ud tUdorthents, steep---------—cccccccrrrrormcnmm e e e e e ' 433 3,278 | 3,711 ¢ 0.9
UnA |Uniontown silt loam, O to 2 percent slopeS~---------------- H 4,028 | 65 | 4,093 0.9
UnB tUniontown silt loam, 2 to 6 percent slopeS-w---==ccemceco=- 1 14,579 | 400 | 14,979 + 3.4
UoC3 |Uniontown silty clay loam, 6 to 12 percent slopes, severely] | H

] eroded---eessecceccccecccccccccttt et e s mee e oo ; 1,736 | 39 | 1,775 ¢ 0.4
Wa IWakeland silt lo@M--=-—=-c-cmmecroeoamcmmmmeemeceeeee ] 10,904 | 516 | 11,420 | 2.6
Wb IWaverly silt lo@Me=--cccsccrecrcmoocmccmecmcmmmmcmccct e ! 2 4,059 | 4,061 | 0.9
wh {Weinbach silt lo@Me-==--==—c-s-s-mcevccmmmmmmocemomnens S 1,540 | 1,148 | 2,688 | 0.6
WlcC IWellston silt loam, 6 to 12 percent slopes----------cc-cew- ! 124 | 641 ) 765 | 0.2
W1lD IWellston silt loam, 12 to 20 percent slopes-----ev-cvomecoe- i 775 i 4,975 | 5,750 1 1.3
WpC3 iWellston silty clay loam, 6 to 12 percent slopes, severely | H | |

| erodede-cesscocccccmcceectcttememccmecemm e | 94 337 1 431 1 0.1
WpD3 |Wellston silty clay loam, 12 to 20 percent slopes, severely] ! ! |

| eroded=-=-emc-c-cccscscececccmmceecmcecccttm n et e e menae ' 3,370 | 23,278 | 26,648 | 6.1
WsA IWheeling silt-loam, 0 to 2 percent slopeS-----=-ccevcococac ! 766 | 0 i 766 | 0.2
WsB iWheeling silt loam, 2 to 6 percent slopes----e-eccececececo~ i 1,712 | 0 1,712 | 0.4
WtC3 |Wheeling silty clay loam, 6 to 12 percent slopes, severely | i i |

| erodede=eesemocccmccccrctcictaemccmeeeeecmmceseecm e e ! 841 | 0 | 841 | 0.2
Wu IWilbur silt lo@Me-=swesmcceococmceccmeeeeeceecccrrer e | 13,048 | 41 13,089 | 3.0
ZnC |Zanesville silt loam, 6 to 12 percent slopes~-------------- i 0 1,547 | 1,547 + 0.4
ZoC3 |Zanesville silty clay loam, 6 to 12 percent slopes, | | 1 1

! severely eroded { 1,470 ) 25,803 | 27,273 1 6.3

' Watereeesemcosmmmmmmm e cce e m e recceceee ] 491 i 261 752 | 0.2

! e i L L DL L ' 277,860 276,770 1~ A38,630 | T00.0

1l - [} 1 1

1 [} ! 1
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Only soils suitable for these crops

TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE

Union and Webster Counties, Kentucky

[Yields are those that can be expected under a high level of management.

are listed]
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See footnotes at end of table.
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

Pasture

b e =

Grass-
legume hay

Soybeans

e —— —|

Wheat

Tobacco

e e —m e

Corn

- ——————

Map symbol and
soil name
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See footnotes at end of table.
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

1 7 ] T H H
Map symbol and | ! | ! i Grass- !
soil name H Corn | Tobacco | Wheat | Soybeans ! legume hay | Pasture
] [] 1 b 1 1
L] t ] ] ] 1
H Bu 1 Lb H Bu H Bu T Ton T AUM¥
1 - 1 - ] - | - ] _— | -
[} ] ] 1 ] 1
L ! 120 1 -—- | 45 | 40 ! 4.0 ! 8.0
Wilbur ' ' | i i ;
i i ] ! i i
InCemmmemccc e 1 85 1 2,450 i 35 1 30 | 3.5 i 7.0
Zanesville | | ' ' | i
! H i ! | |
Z0C3-cmrmcmmccccmmce e e e | 60 ) 2,000 | 25 i -—- | 3.0 i 6.0
Zanesville ' : | ' | ]
| i H 1 i i

% Animal-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 30 days. )
%% See description of the map unit for composition and behavior characteristics of the map unit.



VIII:
Union County--
Webster County

92 - Soil survey
TABLE 6.--CAPABILITY CLASSES AND SUBCLASSES
[Miscellaneous areas are excluded. Absence of an entry indicates no acreage]
H T Major management concerns (Subclass)
Class ! Total ! !
! acreage H Erosion i Wetness
i | (e) | (w)
! ! Acres ! Acres
i | |
) i ]
I: ' ' |
Union Countye=eeweemmeccacmcccsecenuux ! 40,172 | -—- ! ---
Webster County--------e-vococmccom—un ! 17,005 | -—- i -
] ) (]
1 ] 1
II: i ) i
Union CouUNty==e=weememcmeocccaoooonon ! 93,116 | 46,193 ) 46,923
Webster County-====ewe=-cecccccnccuannn ' 82,982 | 48,920 ; 34,064
1 1 1
] ] 1
III: ' ] ]
Union Countyee=emeeerececccecccnccnann-" ! 26,806 | 13,704 { 13,102
Webster County=e===---v--cecrcvmcmnvun | 41,553 | 11,763 i 29,790
] 1 1
] ] 1
Iv: H i i
Union County==we=-mmemecccccccmmencnnax ' 29,505 | 29,505 i -~
Webster County-weeeemwaccamacecooocmnn ! 32,829 | 32,829 i -—-
t 1 ]
1 ] i
V: i | '
Union County=e=-eemeeemmccccecacnccanax | 154 | -—- | 154
Webster Countye=e=ve---cececccrvceccncnax H 1M1 --- i 11
(] ] 1
] H i
VI: | ) |
Union Countyee=e=eece-cmcccmcecmcnnnana~ ! 24,360 | 24,360 i -—--
Webster County=e==mw==-ccrcoccecmcannax | 33,908 | 33,908 | -
1 1 1
] 1 ]
VII: ) i )
Union County-ee--ecsecccrcmmmerenonmwe" ! 2,340 | 2,340 i ---
Webster County-=-wwececcvcommencaaaon- | 4,775 | 4,775 i ---
1 1
a |
i i
i '
i i




Union and Webster Counties, Kentucky

[Only the soils suitable for production of commercial trees are listed.

TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY

information was not available]

93

Absence of an entry indicates that

] ] Management concerns i Potential productivity 7T

Map symbol and }Ordi- | | Equip- | i ] |
soil name ination}Erosion | ment .Seedllng. Plant | Common trees 1Site | Trees to plant

isymbol thazard | limita-{mortal- {competi-| lindex |

i i i tion | ity | _tion | ] |

i i i [l T H i H

] | | ] ! | ' H
ASwecmmmcccccnene ! 1o |Slight {Slight Slight |Severe |Northern red oak----| 85 (Eastern white pine,

Ashton | | | | H 1Pin ocake==emmccen- i 103 | yellow-poplar, black
| ! | ) | 1Yellow-poplar---«- ! 95 | walnut, sweetgum,
i : { i 1 |Sweetguile—wve=eu=-= ! 77 | cherrybark oak.

! ! ! ! H i Shumard oak=---=«- 94
! ! ! ! ) i | |
Bheesocccmnrcccann ! 2w |Slight |Moderate|Slight {Severe |Eastern cottonwood--| 100 {Eastern cottonwood,

Belknap H H H H | {American sycamore---{ --- | red maple, American
] H 1 H i iYellow-poplar----- i 90 | sycamore, sweetgum,
i i [ i i |Sweetgum---------=~ | --- | baldcypress.
| ] i i i 1Pin ocakew-===eeee- 7 90 |
| i | | ; i ) !

Cavemmecccnncccan- i 1w |Slight {Moderate|{Slight |Severe |Cherrybark oak=------{ 90 |Cherrybark oak,

Calloway ) | | | | iLoblolly pine----- { 90 | Shumard oak,
| i ! | H {Sweetgum---=c=cuc- i 90 | sweetgum,

H i t | | | 1 | yellow-poplar.
| ) ] i i ] | |
Commmmmrccccmmc e ! 1o Slight |Slight Slight |Severe |Green ash--------- } 95 |Green ash, eastern
Collins H ! | ! H {Eastern cottonwood-~-} 115 | cottonwood,
i | | H | {Cherrybark oak------1 110 | cherrybark oak,
i i i i | iYellow-poplar----- i 108 | yellow-poplar.
] ] ] ] 1 1 ) ]
1 1 1 1 ] i t t
FdE: ! | i ' { | i i
Frondorf t  3r |Moderate|Moderate|Moderate|Moderate|Black ocak--~--v-w- ! 77 ‘Shortleaf pine,
(south aspect) H ! H ! i | H ! loblolly pine,
: H ) i H H | i t Virginia pine.
i i i H ) : i |
Frondorf { 2r |Moderate|Moderate|Slight {Severe |Northern red oak----| 86 |Yellow-poplar,
(north aspect) ) ' ) ' i {Virginia pine-=--- ! 78 | shortleaf pine,
| H ! ! i H H i black walnut,
| ! H | ! i | { eastern white pine,
: : : : : ' : | loblolly pine.
! ] i | | | ! i
GnBecemevccmnnnne- ! 30 {Slight |[Slight |Slight |Moderate|Cherrybark ocak------| 85 |Cherrybark oak,
Grenada H ) ! ! i }Southern red oak----} 80 | Shumard oak,
! ! | ! H iLoblolly pine----- ! 85 | loblolly pine,
i | | | H {Shortleaf pine------} 75 | white oak, shortleaf
' ; : : ; |Sweetgume-veceaenu- i 80 | pine, sweetgum.
1 ] ] 1 ] 1 ) ]
] ] ] | . 1 1 ) 1
Hacemmmomeccccmeea i 1o 1Slight |Slight {Slight |Severe |Yellow-poplar----- { 100 {Eastern white pine,
Haymond ' ! ! ! ! iWhite cakweveeve-- i 90 | black walnut, yellow-
i | ! ! ) IBlack walnute-vec- ! 70 | poplar.
[] ] 1 ] 1 ) 1 1
1 1 1 [ ] [ 1 [}
Hevceommorcccaanwao ! 1w [Slight |Moderate|Slight |Severe |[Pin oak----=---v-c- ! 95 {White ash, sweetgum,

Henshaw ! | ! ! ! tYellow-poplar<c—--- ! 95 | eastern cottonwood,

i { ! ! ! |Sweetgumemeacecmcn ! 95 | yellow-poplar.
] 1 ] 1 1 1 ) ]
] ] i ] 1 ] 1 1t
HSe-oovoccmrmccaaa i 1o |Slight }Slight {Slight |Severe |Yellow-poplar----- t 95 |Yellow=-poplar, black

Huntington | ! ' ) | INorthern red oak--~--} 85 | walnut, eastern white
! | 1 H ! ! ! ! pine, white ash.

' | ' ! ] i i i
Hu:# i ' | ] i i i i

Huntingtone----«« 1o Slight |Slight {Slight |Severe |Yellow-poplar----- ! 95 {Yellow-poplar, black
! | H | | iNorthern red oak----{ 85 | walnut, eastern white
i i i ] i | ! | pine, white ash.
| ) ] ! ] ' | )

Robinsonville-----{ 1o {Slight {Slight |Slight |{Severe |Eastern cottonwood--| 110 |Eastern cottonwood,
i i i H ! iGreen ashe=ce-w--- | 85 | sweetgum, American
| | ] H 1 |Sweetgum====wcceu- ! 105 | sycamore.

\ ' \ H ; |American sycamore--<} 115 |
] ) ] 1 1 1 ) t
1 t 1 ] 1 ] ] ]
Ka, KCemmmroaacaaa ! 1w |(Slight {Severe |Severe |{Severe |Pin oak===-==ceacc- i\ 96 {Pin oak, swamp white

Karnak I ! | 1 | |Swamp white oak-----] --- | oak, eastern
H 1 | ! ! {Eastern cottonwood--} --- | cottonwood, green
| | ! | ' iGreen ash---=====-- ! ==-- | ash, baldcypress,

i E E E ! | sweetgum, pecan.
1] H 1 ] ] :

See footnote at end of table.
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Soil survey

TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

T

T
]
[]

Management concerns

Potential productivity
T

T T
1 ] ]
Map symbol and |Ordi- | T Equip- | T T i i
soil name 'nation|Erosion | ment ]Seedling| Plant | Common trees 1Site | Trees to plant
isymbol jhazard | limita-|mortal- jcompeti-| tindex|
i ; ! tion | ity ! tion | |
H H i : i T H i
] ! ] ] | ' | |
Ldewmemcccrcnaceea~ ! 1o }Slight |Slight |Slight |Severe {Northern red oak----] 85 {Eastern white pine,
Lindside | ! ! ! ! iYellow-poplar----«--- ! 95 | yellow-poplar.
! ' i i i IBlack walnute-ce=cw- T
! | | H ! IWhite ash-=-ve------ -
| 1 i 1 i jWhite oak---vvccen-- i 85 i
] | ' ] i i i i
LoB, LoCe-meccecenn-- ! 30 {iSlight |Slight {Slight |Severe |Cherrybark oak------ ! 86 |Loblolly pine, yellow-
Loring | | | | H |Sweetgum-c-ccceceeen i 90 | poplar, southern red
| ! 1 ! | |Southern red oak----| T4 | oak.
| i ! | | iLoblolly pinee====-- 1 85 1
1 (] 1 ] 1 b 1 []
] ) | 1 1 1 I ]
MaCewmweommmeemccee ! 2¢ }Slight |Moderate}Slight |Severe |[White oake==cvcceve- ! 75 |Eastern white pine,
Markland 1 ! ! ! ! iNorthern red oak----} 75 | yellow-poplar,
! ) ! ] i i ! | white ash.
i ] ! | ] | ] ]
Md: # ! ! i | ! ! i ]
Markland--c-ee=--- ! 2c¢ |Moderate|Moderate{Slight |Severe |White ocak-cec~v=w=-- i 75 |Eastern white pine,
1 i i i ! {Northern red oak----{ 75 | yellow-poplar,
] ] ] 1 i i ! | white ash.
! ! | i i ! ) ]
Collinsememcccccaa ! 1o {Slight |Slight |[Slight |Severe |[Green ash---ccceceas i 95 |Green ash, eastern
H 1 H | ! {Eastern cottonwood--{ 115 | cottonwood,
H ! ! i ! iCherrybark oake----- !} 110 | cherrybark oak.
] 1 [] 1 t [] 1 )
t ] ] ] 1 ] I ]
Mgememmmccacmmee e ! 3w |Slight IModerate|Slight |Moderate|Pin oake-se-vceeceuue- i\ 66 |Eastern white pine,
McGary H H H 1 ! iSweetguUMeeevceaamacax ! «-- | baldcypress, white
1 i 1 i 1 {White oakeescomcwun- i 66 | ash, red maple,
' ' ' ! ! !White ashe-ececceceas { === | yellow-poplar,
! H ! 1 H |Red maple------ccevw | === | American sycamore.
1 [] ' 1 1 ] ] 1
I ] ] ] ] ] ] 1
Mlecevmemmmcceenan ! 1w |Slight |{Severe |[Severe |Severe |Pin oakeevecmceccaax \ 98 |Baldcypress, pin
Melvin ! | i ! ! |Eastern cottonwood--{ 96 | oak, sweetgum.
H | H H 1 jSweetgumeeeeececcnne 192 |
] ' ] ! | ] ' i
Mhmemccecreccecccen ! 1w |Slight |Severe |Severe |Severe |~e-esccccccceveccon- | === {Baldecypress.
Melvin i i i i i | i ]
] | ! | i i ! ]
MoB, MoC, MpC3, ! ; : : | : | |
MpD3wmecmccc e ! 20 1Slight |Slight |[Slight |Severe |Loblolly pinev~w=--- { 90 |Cherrybark oak,
Memphis | ! H H | |Sweetgum-ccecemacc-- t 90 | loblolly pine,
! ' ] i ' |Yellow-poplar--=---- ! 98 | sweetgum, yellow-
| ] ! i i ] ! ! poplar.
| | ] i ' i ! i
Ne--cocomcccccccce~ ! 1w }Slight |[Moderate|Slight |Severe |[Pin oak---c-cceveen- ! 99 |Eastern cottonwood,
Newark i H ! 1 ! |Eastern cottonwood--| 94 | sweetgum, loblolly
| | H H ! iNorthern red oak----|{ 85 | pine, red maple,
! H ! H H iYellow-poplar----- --} 95 | American sycamore,
! ' ' ! ! !Sweetgumeveemmacaann } 88 | eastern white pine,
i : i 1 i i ! | yellow poplar.
| ] | ] i i ! '
NO=wmmcccemec e ! 1o |Slight {Slight |[Slight |Severe |Sweetgum---cvcecece-s ! 92 |Sweetgum, yellow-
Nolin | H i ] i tYellow-poplar------« ! 107 | poplar, eastern white
! 1 H : i i ! ! pine, eastern
i i ! ! ] H | | cottonwood, white
i ' ] i i | | | ash, cherrybark oak.
1 ] ] 1 1 ] 1 1
] 1 1 [} ] ] 1 ]
OtA, OtBe--ce-cceeo ! 30 |Slight {Slight |Slight |Moderate|White oak--vvveece-- ! 72 |Eastern white pine,
Otwell | H H ! ! |Yellow-poplar-e-w--- | === | yellow-poplar,
| i i ] 1 !Sugar maple-v======= ! ==~ | white ash.
1 t 1 1 1 [] 1 1
] 1 1 ] ] 1 1 ]
Pa, POeewemccceceas ! 2w |Slight |Severe |Moderate|Severe |[Pin oak----vecenec--- i 85 |Eastern white pine,
Patton | H H ! i iWhite ocakeem-eo--o-- i 75 | baldcypress, red
H H H | ! ISweetgum=ceecececnne | 80 | maple, white ash.
! ] ' i ! iNorthern red oak----] 75 | sweetgum.
] 1 [] t 1 1 1 1
t 1 t I [} 1 1 1
ROwewmmmcccccccanna ! 1o !Slight! |Slight !Slight |Severe |Eastern cottonwood--] 110 |Eastern cottonwood,
Robinsonville H | H | i iGreen ash i 85 | sweetgum, American
i 1 H 1 i {Sweetgumeeevemcecann | 105 | sycamore.
] ! ; ] i 1115 |
' ] ; ' ] i

See footnote at end of table.

{American sycamore---
1
]
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued
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1

'
iOrdi-

e

Management concerns

Potential productivity
-1

T T
[ 1
Map symbol and T Equip- | ! ! ! !
soil name ination|Erosion | ment |Seedling! Plant | Common trees 1Site | Trees to plant
isymbol {hazard | limita-{mortal- }competi-| lindex|
! ! i tion | ity i tion | i :
1 ! 1 H i 1 H 1
i | ' ! | i i H
SnE: * \ i | ] | i ! |
Steinsburge==ec--- ! 3f {Moderate{Severe |Moderate|Moderate|{Virginia pine------- i 70 (Eastern white pine,
i ' i i | 1Yellow-poplar~------ | «=~ | Virginia pine,
] | ] | ] INorthern red oak-~--! 82 | shortleaf pine.
] ] ] 1 ) 1 [] ]
| 1 1 ] t 1 i 1
Frondorfeeceececeaa. | 2r |Moderate|Moderate|Slight |Severe |Northern red ocak----] 86 |Yellow poplar,
(north aspect) } 1 ] ! i iVirginia pine------< ! 78 ! shortleaf pine,
' ' | i 1 ] i ! black walnut,
i i i i | ! | | eastern white pine,
i i ) 1 H ] i | loblolly pine.
t t [] ] ) 1 ] 1
1 ] ] ] 1 ] ] ]
Frondorfececacecaa i 3r |Severe |Severe |Moderate{Moderate|Black 0akeec--emmucu~ ! 70 !Shortleaf pine,
(south aspect) ! ! ! ! ! H H i loblolly pine,
i 1 | ! i H H { Virginia pine.
| 1 ] i i ] i |
UnA, UnBececcccaaas i 20 |Slight }Slight |Slight |Severe |Northern red oak----} 81 |Yellow~poplar, eastern
Uniontown | 1 H | H iYellow-poplar-«-=--- i 91 | white pine, black
i } i H i {Sweetgum=-=cecmcceen i 90 | walnut.
] ] 1 ] 1 [] ) ]
1 1 ] 1 1 ] ]
UoC3-wmew- R i 30 |Slight |Slight |Slight |Moderate|Northern red ocak----} 70 |Virginia pine,
Uniontown ! | | | ! tVirginia pine-----=- i 70 } loblolly pine.
t ] t ] 1 1 ] ]
] 1 I t ] 1 1 i
Wammeeemcmeemaseeen i 1w |[Slight |Moderate{Slight |Severe |Pin oaKeweeeecmeoecuas { 95 (Eastern white pine,
Wakeland i H ! 1 i |SweetguM-wevemcaccax i 95 | baldcypress, American
| i ] | ) ' ' | sycamore, red maple,
: | | : | i ! | white ash.
] i i ' ] | | ]
Wbemmomemcocceee { 1w |Slight |Severe |Severe |Severe |Eastern cottonwood--{ 91 |Eastern cottonwood,
Waverly i ' | | | INuttall oakee-mmevwea i 100 | willow oak, sweetgum,
| H ) | ! IWillow ocakevcemceeea- ! 95 | American sycamore,
| i i i ] !Loblolly pine---==--- ! 95 | water tupelo, loblolly
! ] ] ' ' ISweetguUmMeec—ocmancono | 100 | pine.
: | | H ! {Pin ocake==wemmccecu- i110 |
! ' i ] ] i i ]
Wheeeococccmaancaaao i 2w |Slight |[Moderate|Moderate|Severe |White 0aKke-ececmmmwcvw- i 75 |Eastern white pine,
Weinbach i H ! i ! 1Pin 0ake==eeecrccaaax t 85 | baldcypress, white
| i H | ! iYellow-poplar-=v---- { 90 | ash, red maple,
! ) ' ! ' ISweetgUmM-——ccmeeccwn | 88 | yellow-poplar,
H | | ! | ! | { American sycamore.
1 1 ) 1 ) ] 1 1
] 1 H 1 i 1 1 ]
W1C, WpC3-wrecmmave- i 20 |S8light |Slight {Slight |Severe |Northern red oak----| 71 |Eastern white pine,
Wellston ! | { H i !Yellow=-poplar—-==--- ! 90 | black walnut, yellow-
i | | ! ! {Virginia pine==-vew- ! 70 | poplar.
1 b 1 1 1 t 1 1
1 ] ) ] 1 1 ] ]
WlD=eveccccrcncnnaa i 2r |{ModerateiModerate{Slight |{Moderate!Northern red oak----} 81 |Eastern white pine,
Wellston H | ) ) ) 'Yellow-poplar------- ! 97 | black walnut,
] i ' i 1 !Virginia pine-----«- ! 76 | yellow-poplar.
[] 1 1 [] 1 ) ] 1
] ] 1 ] ] t 1 ]
WpD3-eveeccvnnacnaaa i 3r |(Moderate|Moderate|Moderate|Moderate|Northern red oak-~--| 70 |Eastern white pine,
Wellston ! ! ! ! ! iYellow-poplaree====-- { 85 | Virginia pine.
| H ! { i \Virginia pine------~ ! 66 |
1 1 t 1 1 ] ) t
1 ] 1 1 1 ] t 1
WsA, WsB, WtC3wvewmwux } 20 (Slight |Slight |Slight |[Severe |Northern red oak----| 80 |Eastern white pine,
Wheeling ' | 1 ! | tYellow-poplar---=«=- i 90 | yellow-poplar, black
i : | i i ! | | walnut.
' i H | H | ] i
L e bt L L } 1o }Slight }Slight }Slight |Severe |Yellow-poplar---~--- i 100 jEastern white pine,
Wilbur | ! | ' 1 | | i black walnut, yellow-
! ! | ' i ] i i poplar.
| i ' i H i | |
A O i i 30 {8light }Slight {Slight |Moderate!Northern red oak----{ 68 |Virginia pine, eastern
Zanesville i | H | H iVirginia pine-c----- i 70 | white pine, shortleaf
H ; | i ! iShortleaf pine-=w--- i 67 | pine.
1 ] 1 1 ] t (] 1
] 1 l ] i ] ] ]
20C3~emmmvemmmnca— ! 4d 1S8light 1{Slight |Moderate!Slight |Northern red ocak----| 60 |Virginia pine,
Zanesville ! i H ! ' iVirginia pine--v==v- i 70 { shortleaf pine.
1 1 ] 1 [] !
] ] 1 1 1 ]

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 8.--RECREATIONAL DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
n"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated]

T T T T T
1 ] ] 1 ]
Map symbol and i Camp areas ! Picnic areas | Playgrounds | Paths and trails | Golf fairways
soil name i | ' i 1
1 1 ] 1 )
1 [} ] 1 ]
i ! ' i |
i | i i '
ASw=emvmmmcreccccnnm=" |Severe: iModerate: iModerate: 1Slightemeeemeneunx iModerate:
Ashton \ floods. i floods. i floods. H i floods.
] [] ] 1 1
1 t 1 ] 1
R T R e T T i Severe: iModerate: iSevere: {Moderate: {Moderate:
Belknap { floods, i floods, t wetness. | wetness. | wetness,
{ wetness. | wetness. ! | | floods.
1 t ) 1 1
] ] i ] ]
Camerommmemmmcr e iModerate: iModerate: iModerate: 'Moderate: {Moderate:
Calloway | wetness, | wetness. | wetness, | wetness. | wetness.
| percs slowly. | | percs slowly. | i
] 1 1 1 t
t 1 1 ) i
COmwmmrmm=wecccccvmm==~ | Severe iModerate: iModerate: 1Slight ===vccecevw= tModerate:
Collins ! floods. { floods. i floods. i | floods.
] (] 1 1 1
) ] 1 1 1
Du.* i | i ) i
Dumps | i ! i |
i i ' i i
FdEcvememreamercacncu= | Severe: |Severe: |Severe: i Severe {Severe:
Frondorf | slope. i slope. ! slope. | slope. | slope.
1 ] 1 ) ]
1 1 i ] 1
GnNBeeevremmmrccccrmmmae iModerate: iModerate: iModerate: 1Slight-=ececeeau-- 1Slight.
Grenada | percs slowly, | wetness. | slope, i
| wetness. } ! percs slowly, | i
i i | wetness. | H
| : : ] :
[ e {Severe: tModerate: iModerate: 1Slighteeecceccewe= {Moderate:
Haymond { floods. | floods. i floods. | | floods.
[] 1 1 1 t
] ] ] 1 1
Heewmermmmmerccccvme=e |Severe: iModerate: iSevere: tModerate: IModerate:
Henshaw | floods, { wetness. | wetness. | wetness. | wetness.
! wetness. | i | |
i { ) ' i i
HSewsmmeermcmccemcen—a {Severe: {Moderate: {Moderate: 1Slight =wvmemmveuen {Moderate:
Huntington | floods. t floods. ) floods. i } floods.
1 ) 1 1 ]
I ] 1 ] I
Hu#*: | i H i i
Huntington---eemeew== iSevere: iModerate: iModerate: 1Slightee-ecoreeemn iModerate:
\ floods. { floods. ! floods. | { floods.
] 1] 1 ) t
] 1 ] ] H
Robinsonville=we==cw- | Severe: iModerate: IModerate: 1Slight —===cemcccw= {Moderate
{ floods. } floods. i floods. i } floods.
] ] ) 1 1
. Rl 1 ] 1 |
Ka, KGmewmoocemmmcwaa" iSevere: 1Severe: iSevere: |Severe: 1Severe:
Karnak i floods, { wetness, { too clayey, | wetness, ! too clayey,
| wetness, | too clayey, ! wetness, | too clayey. | wetness.
! percs slowly. | percs slowly. | percs slowly. H i
) (] [ 1 1
1] 1 i 1 ]
Ldevemmerececcremccean= !Severe IModerate: iModerate: {Moderate: iModerate:
Lindside ! floods i floods. | too clayey, | too clayey. \ too clayey,
1 | wetness. { floods. { i floods.
1 ] 1 ] 1
] 1 ] ] ]
LOBeeccccmmceramm————— IModerate: !Moderate: iModerate: 1Slight-e~===vr=mm- 1Slight.
Loring ! percs slowly, | wetness. | slope, |
| wetness. 1 | percs slowly, | i
| i | wetness. i |
! : : : :
LOCe=mmeemmmrmmcemmm=— {Moderate: !Moderate: !Severe: iSlightereseceeeemx {Moderate:
Loring | slope, | slope, | slope. H i slope.
| percs slowly, | wetness. | i 1
| wetness. ' i ) i
i i i i i
MaCecreemmeromemcneenx | Severe: tModerate: |Severe: iModerate: {Moderate:
Markland { floods. | slope, | slope. | too clayey. | too clayey,
i | too clayey. | i \ slope,
| ] | ) ! floods.
1 ] (] 1 1
] | ] ] 1

See footnote at end of table.
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TABLE 8.~-RECREATIONAL DEVELOPMENT--Continued

97

T ¥ T T T
] 1 1 1 1
Map symbol and i Camp areas \ Picnic areas | Playgrounds | Paths and trails | Golf fairways
soil name ! ) i ! i
1 t t ] (]
1] ] ] (| ]
T T T 1] T
1 ] 1 1 1
1 ] ) t ]
1 1 1 ] ]
Md:* } i 1 ] H
Marklande--e=eea-.- { Severe: |Severe: iSevere: iModerate: |Severe:
! slope, | slope. | slope. i slope. ! slope.
! floods. ! ! ! '
] 1 1 ] |
Collins=mecccaa--- !Severe |Moderate: |Moderate: 18light~cveveconas iModerate:
} floods. { floods. i floods. ! i floods.
) 1 ] ] 1
| ] ] 1 1
Mgeemmmmmcrmecceaan |Severe: {Moderate: |Severe: |Moderate: {Moderate:
McGary i floods, { wetness. | wetness, | wetness. ! wetness.
{ wetness, H i percs slowly. | |
| percs slowly. | ! i !
1 1 1 1 ]
1 1 i ] [}
R ettt | Severe: |Severe: |Severe: | Severe: | Severe:
Melvin | floods, | wetness. | wetness. { wetness. | wetness.
| wetness. ! i i i
| | i | H
R i | Severe: |Severe: |Severe: |Severe: iSevere:
Melvin \ floods, | wetness. | wetness. \ wetness. | wetness.
| wetness. ' ' ] !
i | | i :
MOBewemcrccccccana- 18lighteewemeaax 1Slight==eeeaaax 'Moderate: 1Slighteeececcenaas 1Slight.
Memphis ! ! | slope. ! H
1 1 t [] 1
1 ] ] 1 ]
MoC, MpC3-ceceenaaa iModerate: |Moderate: !Severe: 1Slight eeececcanaax iModerate:
Memphis | slope. { slope. ! slope. H | slope.
1 1 1 ) 1
1 ] 1 [} [l
MpD3e=mmsccccceaaun | Severe: {Severe: iSevere: {Moderate: |Severe:
Memphis | slope. ! slope. ! slope. | slope, i slope
| H ! ! too clayey. !
1 i 1 i '
Newoooooeacmaaaaae | Severe: {Moderate: |Severe: {Moderate: iModerate
Newark t floods, | wetness, | wetness. | wetness, | floods,
| wetness. | too clayey, H | too clayey. { wetness
] | floods. H 1 i
] ] i ] i
NOwweemmmrrmccaaaae iSevere: iModerate: tModerate: |Moderate: iModerate
Nolin i floods. | too clayey, | floods. ! too clayey. { floods.
! | floods. ! ! H
i | | i ]
OtA, OtB-vececacaas 1Severe: 1Slighteeeeceaax 1Severe: 1Slight evweccecnuax 1Slight.
Otwell i\ floods, ! | percs slowly. | i
! percs slowly. | ! ' i
1 ] ] 1 [)
] ] ] 1 ]
Pa, POwecemecccuca- iSevere: iSevere: iSevere: 1Severe: iSevere:
Patton { floods, ! wetness. | wetness. | wetness. ! wetness
| wetness. ! ' | '
! ] } v !
ROwevomcmccccrccaa |Severe: iModerate: {Moderate: 1Slightecccccecaacn {Moderate
Robinsonville ! floods. i floods. | floods. H { floods.
1 [] ) 1 ]
) 1 [ ] 1
SnE: * H i | i |
Steinsburgeweceec--- iSevere |Severe: |Severe: 1Severe iSevere
| -slope | slope. | slope. | slope ! slope.
1 ) ] 1 13
] i ] ] 1
Frondorfeeeveeea-s i Severe: |Severe: |Severe: |Severe: iSevere
| slope. | slope. | slope. i slope. | slope
] 1 ) ] (]
] ] i 1 1
Ud.* | 1 H ] ]
Udorthents ] | | ' !
1 1 ] ] 1
] 1 § ) 1
UnAeecccccccccanaaa i Severe: 1Slighteeeeceeax 1Slighteeececcaaa 1Slight cvemcecmracuaa 1Slight.
Uniontown ! floods. ! ! ) !
(] ] ] ] t
1 ] ] i ]
UnBecoemecmcccrcneaa iSevere: 1Slight emeaccea- tModerate: 1Slight ====cccacaa- 1S1light.
Uniontown i floods. H | slope. | i
1 1 1 1 t
1 1 ) ] 1
UoC3-mmmemmecmenan | Severe: {Moderate: iSevere: iModerate: iModerate
Uniontown ! floods. \ slope, { slope. ! too clayey. | too clayey,
H | too clayey. ! ! i slope.
] ] [] 1
1 1 1 ] I

See footnote at end

of table.
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TABLE 8.--RECREATIONAL DEVELOPMENT--Continued

T t T T T
1 1 i ] ]
Map symbol and 1 Camp areas | Picnic areas | Playgrounds | Paths and trails | Golf fairways
soil name ' i ' | )
1 1 t ] ]
[} ] ] 1 [l
T T T T T
] ] 1 [] 1
| i i i i
Waewmmmmmmcmccmccccaee iSevere: {Moderate: iSevere: {Moderate: {Moderate:
Wakeland { floods, | floods, { wetness. | wetness. ! wetness,
| wetness. | wetness. | H i floods.
1 1 1 ] )
i ] ] ' i
Wheemmemmmmcmcmcc e iSevere iSevere: iSevere: |Severe: iSevere:
Waverly i floods, | wetness. ! wetness. | wetness. | wetness.
| wetness. ! ' ! '
| ! | i i
Wheeomemccccccacaacaa- iSevere: iModerate: iSevere: {Moderate: 1Slight.
Weinbach i floods, | wetness. | percs slowly, | wetness. !
| percs slowly, | | wetness. ! i
| wetness. ! ) | i
: : : : |
WlCewememmcmccccmc e iModerate: {Moderate: |Severe: 18light-ececmcecan-- tModerate:
Wellston { slope. ! slope. | slope. | | slope.
t 1 ) 1 1
1 ] ] ] 1
WlDeercmernrrmercmccnaa iSevere iSevere: iSevere: {Moderate iSevere
Wellston | slope. | slope. ! slope. | slope. i slope.
] [] ] ] 1
] ] 1 ] ]
WpC3emmemccmccrennnnnn !Moderate: iModerate: {Severe: iModerate: {Moderate:
Wellston i slope, { slope, | slope. | too clayey. | slope
| too clayey. | too clayey. H i |
t ] 1 1 )
] 1 1 ] ]
e R |Severe: | Severe: iSevere: IModerate: |Severe
Wellston | slope. | slope. i slope. { slope, i slope.
' ! | ! too clayey. !
1 1 1 1 ]
1 1 ] i i
WSAwmemmmmacmmcae 18light m=ceccceae 1Slighteeeeaaa- 1Slighteemaeman= 18lighte=eeeaaa= 1Slight.
Wheeling i i i : H
: ! | ! !
WSBeeweccccnnnnumma 1Slighteemceceaa- 1Slighteeecevex {Moderate: 18lightemmemee=- 1Slight.
Wheeling ! ! | slope. ! !
] 1 ) 1 t
] ] ] ] 1
WtC3mmmmmemccacaa {Moderate: {Moderate: |Severe: {Moderate: iModerate:
Wheeling i slope, | slope, | slope. i too clayey. | slope,
| too clayey. i too clayey. ! H ! too clayey.
) 1 ] 1 1
i t 1 ] 1
Wleermomammcaaa—n |Severe: iModerate: {Moderate: 1Slighte=eevewwex |Moderate:
Wilbur \ floods. | floods. ) floods. | i floods.
1 ] t 1 (]
] ] ] ] 1
InCemmmccccccccan |Moderate: tModerate: {Severe: 1Slighteecreema- {Moderate:
Zanesville | slope, ) slope, | slope. H | slope.
| percs slowly, | wetness. ! |
! wetness. ! ! | i
: ! : : |
Z0C3cmmmvrunnnann I|Moderate: IModerate: iSevere: iModerate: {Moderate:
Zanesville | slope, | slope, ! slope. i too clayey. | slope,
| percs slowly, | wetness. H | | too clayey.
! wetness. ' ' ' !
i ' i ; i

* See description

of the map unit

for composition and

behavior characteristics of the map unit.
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TPotential as habitat for--

Union and Webster Counties, Kentucky

TABLE 9.--WILDLIFE HABITAT

Absence of an entry indicates that the

[See text for definitions of "good," "fair," "poor," and "very poor."

soil was not rated]
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See footnote at end of table.
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TABLE 9.--WILDLIFE HABITAT--Continued

TPotential as habitat for--

Potential for habitat elements

Shallow|OpenlandiWoodland|Wetland

Map symbol and

iwildlifejwildlifeiwildlife

water
areas

Conif-
erous
plants

herba-
ceous
plants

IGrasses |

and seed| and |
]

[}

Grain
crops

soil name

{Hardwood
| trees

]

1

ilegumes

Poor
poor.

Melvin
Melvin .
Memphis
Memphis
Memphis
Newark

MNeeeeccvcememeewn==]Very

MOBes-ccccemanawwwa|Good
]
Neewe=-eewem=eeeewcw==|Poor

MoC, MpC3=-===w==----|Fair
MpD3==-ememcmcceen-

Mlesemcmcrcmemeeee—

OtB-ewwme=====|Good

Otwell
PO====wem===ve=|Good

Patton

NOoeemmmvececemmemew=a|Good
Nolin

OtA,

Robinsonville
Steinsburge===----
Frondorfeeemeccacwe=-
Udorthents

ROeewemmececenmmmewwa|Good
Uniontown

UnAe=eemeecvwmmwew==|Good

Pa,
SnE:#
Ud.*

1

]

I
-1Good

i

1

]

UNBewecrcccccwinan=
Uniontown

UoC3-==r--=-ew-====|Fair
Uniontown

{Fair 1Good

{Fair

Ware==vceeeeeeeeee==|Poor

Wakeland

Wbe==sceemeeece-ce===a=|Poor
Wheeeeeeceeeamaeawwa|Fair
Weinbach i
Wellston
WlD--evcewmeeeewau===|Poor
Wellston

Waverly
WlCevormmmcccommnaan

;
-iFair

!

1

WpC3wwmmmmmmmeemm oo
Wellston

See footnote at end of table.
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TABLE 9.-<WILDLIFE HABITAT--Continued

Potential for habitat elements
1 T Wild 1 H i
Grain |Grasses herba- |Hardwood) Conif=-

1Potential as habitat for--
T T T N

Map symbol and | i i
Shallow|{Openland{Woodland!Wetland

T
[}
II ] t ‘I’
soil name ! | ! Wetland}
tand seed| and | ceous | trees | erous | plants | water {wildlife|wildlifelwildlife
{ crops |legumes | plants | | plants | { areas | i 1
] H 1 1 ! 1 ! T 1 ]
| i i | i ! i i ! {
WpD3-evreccmcacccnan } Poor {Fair {Good 1Good | Good iVery iVery {Fair {Good iVery
Wellston ! ! ! ; | | poor { poor. | i | poor.
] ] 1 ] 1 ] ] 1 ) 1
1 ] 1 ] ] 1 t 1 ]
WSAewommrr e 1Good iGood {Good 1Good 1Good | Poor iVery {Good 1Good iVery
Wheeling ! ! ! ! ! ! | poor. | ] { poor.
] ] | | ] i i i i i
WSBresccroocmacaaas 1Good 1Good 1Good | Good tGood { Poor {Very | Good 1Good iVery
Wheeling ! ! ! ! ! ! | poor. | ! ! poor.
| i ! | ] i i ' H 1
WEC3emmmcccraccnnaa iFair 1Good iGood {Good {Good iVery 1Very }Good 1Good iVery
Wheeling ! { | ! 1 ! poor. | poor. | ! | poor.
+ 1] ) 1 1 1 (] 1 ] 1
1 ] [l ] 1 1 ] 1 ' ]
Wuecommeccceacceaaa {Good 1Good {Good }Good 1Good | Poor | Poor tGood {Good | Poor.
Wilbur ) ' i ) | } 1 ! i
! H i i i ] ] i ] |
InC, ZoC3-mmecmmuan {Fair {Good }Good 1Good 1Good iVery \Very iGood {Good {Very
Zanesville ! \ H \ i i poor i poor. | i { poor.
] ) [ t 1 1 ] 1 (]
1 ] ] | 1 ] ] ! ]

¥ See description of the map unit for compcsition and behavior characteristics of the map unit.
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TABLE 10.--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]

T T T T T T
1 i ] 1 ] ]
Map symbol and | Shallow i Dwellings 1 Dwellings | Small i Local roads | Lawns and
soil name | excavations | without i with \  commercial | and streets | landscaping
| | basements | basements 1 buildings 1 i
T ] T T ¥ L]

E i i i | ;
ASmeevrmmmm—ene——- !Severe: |Severe: |Severe: |Severe: |Severe: {Moderate:
Ashton ! floods. | floods. i floods. i floods. ! floods. \ floods.

1 t ] ] 1 1
] t ] ] 1 ]
Bleeemecanmaceennan |Severe: |Severe: {Severe: |Severe: {Severe: {Moderate:
Belknap | floods, t floods, { floods, | floods, | floods. i floods,
| wetness. { wetness. | wetness. | wetness. | | wetness.
¥ 1 1 ] ] )
] ] 1 1 1 i
(o B s fSevere: iSevere: |Severe: |Severe: iModerate: iModerate:
Calloway i wetness. | wetness. i wetness. | wetness. | wetness, | wetness.
' ' ' ' | low strength. |
1 t 1 ] 1 ]
1 1 ] ] ] ]
COmeommmmeerm——en= | Severe: iSevere: |Severe: |Severe: {Severe: {Moderate:
Collins | floods. { floods. { floods, ! floods. | floods. | floods.
H | | wetness. H i !
t ] 1 1 t (]
] [ 1 1 1 ]
Du.*® | | ] ] i
Dumps ' ' | ] ' '
! i H i i |
FdEeermmeecermecaes !Severe: {Severe: iSevere: |Severe: 1Severe: iSevere:
Frondorf | slope. i slope. | slope. ! slope. { slope. | slope.
) 1 ] 1 ] 1
i 1 1 ] 1 ]
GNBeeeevercac—ean" {Moderate: tModerate: |Severe: {Moderate: iSevere: 1Slight.
Grenada | wetness. | wetness. | wetness. | slope, | low strength, |
| ) | | wetness. ! !

] ] ) ] ] ]
Hameewreeemm—nn——— !Severe: |Severe: !Severe: |Severe: |Severe: iModerate:
Haymond i floods. i floods. i floods. | floods. i floods. i floods.

] ] 1 [] ) ]
1 ] ] ] ] ]
Hemmeeercmccaoncnn iSevere: iSevere: iSevere: |Severe: tModerate: iModerate:
‘"Henshaw | wetness. { wetness, { wetness, | wetness, ! low strength, | wetness.
! { floods. | floods. \ floods. | floods, |
i i ' | | wetness. 1
| : : : : :
HSemmeeermme———aa= !Severe: |Severe: |Severe: iSevere: | Severe: iModerate:
Huntington i floods. i floods. { floods. \ floods. i floods. ! floods.
] ) 1 ] [] 1
] 1 ] ] ] 1
Hu:# ' i ! ' , !
Huntington--e-=-- i Severe |Severe: {Severe: |Severe: |Severe: {Moderate:
{ floods. i floods. { floods. i floods. i floods. | floods.
] ] 1 1 1 ]
1 i 1 [ ] i
Robinsonville----|{Severe iSevere: iSevere: 1Severe: iSevere: tModerate:
i floods. | floods. i floods. i floods. { floods. | floods.
] 1 [} 1 t ]
] i 1 ] ] ]
Ka, KCe==eecrcccecen- i Severe: iSevere: iSevere: iSevere: |Severe: |Severe:
Karnak ! wetness. { floods, \ floods, | floods, ! low strength, | too clayey,
| | wetness, | wetness, ! wetness, ! wetness. | wetness.
! ! shrink-swell. | shrink-swell. | shrink-swell. | |
1 [] ] [] 1 1
] ] 1 ] ] 1
Ldeeecrremccecaan" |Severe: |Severe: iSevere: |Severe: iSevere: {Moderate:
Lindside | floods, | floods. { floods, | floods. | floods. i too clayey,
| wetness. ' | wetness. ' i i floods.
1 1 (] 1 t ]
[ ] 1 ] ] ]
LOBesecrcccvennnn= iModerate: iModerate: iModerate: iModerate: iSevere: 1Slight.
Loring ! wetness. | wetness. | wetness. i slope, ! low strength. |
[ | ' | wetness. ! !

i 1 | 1 | i
LoCrcoommmncccncan= iModerate: {Moderate: ‘Moderate: iSevere: iSevere: tModerate:
Loring | slope, | slope, | slope, i slope. ! low strength. | slope.
| wetness. | wetness. { wetness. H | H
() 1 t 1 1 1
i ] ] 1] ] ]

See footnote at end of table.
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued
: } T : : 1
Map symbol and | Shallow ' Dwellings | Dwellings H Small t Local roads | Lawns and
soil name | excavations | without | with i commercial { and streets | landscaping
| i basements ! basements ] buildings i 1
T T T T ] T
| | a s | i
MaCerecncmecmcacna tSevere: {Severe: iSevere: {Severe: 1Severe: |Moderate:
Markland i floods. i shrink-swell, | shrink-swell, | shrink-swell, | shrink-swell, | too clayey,
H i floods. i floods. { slope, ! low strength, | slope,
| i | ! floods. i floods. ! floods.
H i i ] ! i
Md: * i i i ' i ]
Markland-ceecwee- |Severe: |Severe: |Severe: |Severe: iSevere: iSevere:
! slope, | shrink-swell, | shrink-swell, | shrink-swell, | shrink-swell, | slope.
i floods. } slope, } slope, | slope, i low strength, |
! i floods. i floods. ! floods. | slope. H
1 [] 1 [] ] ]
1 ] 1 ) I
CollinSeereeemena {Severe: iSevere: iSevere: iSevere.: iSevere: | Moderate:
i floods. { floods. | floods, i floods. i floods. i floods.
A ! | wetness. | i H
i ! ] ' : i
Mgeecorccrracacana iSevere: iSevere: |Severe: iSevere: |Severe: tModerate:
McGary | wetness { floods, | floods, \ floods, i low strength, | wetness.
H | wetness, ! wetness, | wetness, | shrink-swell. |
| i shrink-Swell., } shrink-swell. | shrink-swell. | i
) ) 1 ) ) )
] 1 1 1 1 ]
Mm, Mnecccceccneaa iSevere |Severe: |Severe: 1Severe: {Severe: iSevere:
Melvin { floods, { floods, i floods, i floods, i floods, i floods,
| wetness. ! wetness. | wetness. { wetness. i wetness, | wetness.
! ! ! ! i low strength. |
1 ) 1 1 1 ]
] t ] ] 1 1
MOBe=wew- R e 1Slighteceewanae 1Slighteweveenna 1Slighteecmcacaa iModerate: {Moderate: 1Slight.
Memphis H ] ! | slope. ! low strength. |
] 1 ) ) [] 1
[l 1 t | ] ]
MoC, MpCleecmcaeaa iModerate: iModerate: iModerate: |Severe: |Moderate: IModerate:
Memphis | slope. | slope. ! slope. | slope. i low strength, | slope.
! ! | ! i slope. i
! i i i 1 [
MpD3-cccecccacncan {Severe: iSevere: |Severe: |Severe: |Severe: |Severe:
Memphis t slope. | slope. | slope. | slope. ! slope. { slope.
) 1 [] 1 ] 1
] ) I I t ]
Neweovceua e——e———— iSevere: | Severe: |Severe: 1Severe: iSevere: iModerate:
Newark i floods, i floods, ! floods, ! floods, i floods, i floods.
| wetness. ! wetness. | wetness. ! wetness. ! wetness. !
1 1 ] 1 ) )
1 1 i 1 1 1
NOow-vouu- e em——— {Severe: iSevere: {Severe: {Severe: iSevere: iModerate:
Nolin { floods. | floods. t floods. t floods. t floods, i floods.
i ' i : ! low strength. |
] ] t 1 t t
I ] ] ] 1 1
OtA, OtBrecccacaea {Moderate: {Severe: {Severe: |Severe: |Severe: 1Slight.
Otwell { floods. | floods. i floods. | floods. ! low strength. |
1) 1 [] 1 ] (]
] ] 1 1 1 ]
Paeeeccmrcvccaccaea {Severe: iSevere: iSevere: |Severe: !Severe: {Severe:
Patton | wetness. ! wetness, | wetness, ! wetness, | wetness, | wetness.
! } floods. i floods. i floods. i low strength. |}
1 1 t 1 t )
] 1 ] ] ] ]
POwcrrcccccmccaane |Severe: |Severe: |Severe: |Severe: |Severe: {Severe:
Patton | wetness, { wetness, { wetness, | wetness, { wetness, i wetness.
| floods. i floods. | floods. | floods. | low strength. |
] 1 [} 1 1 )
] ] ] ] 1 ]
ROvevrecccecana --~|Severe: iSevere: 1Severe: {Severe: |Severe: iModerate:
Robinsonville } floods. i floods. | floods. i floods. { floods. | floods.
1 t 1 ] 1 ]
] ] ] ] ] t
SnE: ¥ ! ! ' ! i !
Steinsburgevee--- iSevere: iSevere: iSevere: iSevere: iSevere: iSevere:
! slope, | slope. | slope. { slope. i slope. | slope.
| depth to rock.! : ! i !
i i ! | i !
Frondorfeee--- -~-|Severe: |Severe: {Severe: {Severe: {Severe: |Severe:
slope. | slope. { slope. { slope. { slope. | slope.
1 : ) ] [] ]
) ' ] t I

See footnote at end of table.
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued

Soil survey

depth to rock.

depth to rock.

T T T T T T
1 1 1 ] 1 i
Map symbol and | Shallow ] Dwellings | Dwellings H Small t Local roads | Lawns and
soil -name | excavations | without | with | commercial | and streets | landscaping
! | basements | basements | buildings | |
T T ] 1 T T
! '. ! : '. :
] 1 1 ] ] ]
ud.* 8 ! ' ! |
Udorthents ! { ! i i '
] 1 1 1 ] 1
| I | 1 [N i
UnA, UnB-esc---- {Moderate: |Severe: |Severe: {Severe: {Moderate: 1Slight.
Uniontown | floods, i floods. | floods. ! floods. ! low strength. |
! wetness. H | i i |
i i | | ! )
UoC3ecmnrmmcnnan {Moderate: iSevere: {Severe: | Severe: {Moderate: {Moderate:
Uniontown { slope, i floods. | floods. { slope, | slope, } too clayey,
i floods, | | { floods. i low strength. | slope.
! wetness. ! ] i ! !
i ] | ] | i
[ R e iSevere iSevere: {Severe: |Severe: {Severe: {Moderate:
Wakeland { floods, i floods, | floods, i floods, i floods. i floods.
{ wetness. { wetness. | wetness. | wetness. H | wetness.
1 ] 1 t 1 1
1 i 1 1 ] 1
Whemwemecmenceee |Severe: |Severe: |Severe: |Severe: |Severe: |Severe:
Waverly | wetness, | floods, i floods, ! floods, | wetness, | wetness.
! floods. | wetness. | wetness. | wetness. { floods. H
] ] 1 1 1 [
i ! 1 ] ] 1
Wheccesrcccarann |Severe: |Severe: {Severe: |Severe: {Severe: 1Slight.
Weinbach \ wetness. | floods, i floods, | floods, { wetness. !
! ! wetness. | wetness. | wetness. | )
1 ] 1 1 (] ]
1 1 1 ] 1 ]
[ oI 'Moderate: !Moderate: |Moderate: iSevere: {Moderate: |Moderate:
Wellston \ depth to rock,| slope. | depth to rock,| slope. \ slope, | slope.
| slope. } | slope. 1 { low strength. |
1 t 1 ) 1 1
1 1 ] ] ] 1
WlDweeerrmcmenen= iSevere: iSevere: iSevere: |Severe: iSevere: iSevere:
Wellston { slope. i\ slope. | slope. ! slope. | slope. | slope.
] 1 ] 1 ] ]
1 1 [ ] ] 1
WpClewmmcmreeeae IModerate: {Moderate: iModerate: |Severe: iModerate: iModerate:
Wellston | depth to rock,| slope. } depth to rock,! slope. | slope, { slope.
| slope. i | slope. | | low strength. |
1 1 ] 1 ] 1
] 1 ] 1 ] 1
WpD3wemcermcmeee |Severe: iSevere {Severe: {Severe: iSevere: |Severe:
Wellston | slope. | slope | slope ! slope. | slope. | slope.
1 1 ] 1 [] 1
] 1 1 1 ] 1
WSAmeeremcacceae 1Slighteeemeewua- 1Slighteeeeeeen= 1Slightecceceea- 1Slighteecraee-- iModerate: 18light.
Wheeling ] H | ! ! low strength. |
] 1 1 ) 1 t
t ] ] 1 t 1
WSBesemarermeeann !8lighteceemmaes 18light =vwmmeaae 1Slight e==vweee" {Moderate: {Moderate: 1Slight.
Wheeling ! | | | slope. ! low strength. |
1 i) 1 ] 1 ]
1 t ] ] 1 [
WtC3ewwemmmn cemccme- !Moderate IModerate {Moderate |Severe: {Moderate: iModerate:
Wheeling i slope. i slope | slope ! slope. i low strength, | slope.
] ] 1 1 t 1
) 1 1 i { slope. i
! { H i } )
Wimewommennee—a= !Severe !Severe {Severe: iModerate: iSevere: {Severe:
Wilbur | floods. t floods. | floods, i floods. } floods. i floods.
H | | wetness. | ! i
} ] ] ) i |
INCavcmmeemamema== ~!Moderate: 'Moderate: |Moderate |Severe: iModerate: iModerate:
Zanesville | slope, | slope, | slope, ! slope. | slope, { slope.
| too clayey, | wetness. i wetness. | { low strength. |
} depth to rock.| i depth to rock.| i
1 1 1 ] 1 )
1 ] ] i 1 i
Z20C3emmrmcarnana iModerate: {Moderate: {Moderate |Severe: iModerate: {Moderate:
Zanesville slope, | slope, | slope, | slope. | slope, | slope,
| wetness. | wetness, ' i low strength. | too clayey.
[] [} [} i !
) | \ | |
1 (] ] t ]

t
I
| too clayey,
1
;

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 11.--SANITARY FACILITIES

See text for definitions of
Absence of an entry indicates that the soil was

[Some terms that describe restrictive soil features are defined in the Glossary.
"slight," "moderate," "good," "fair," and other terms.
not rated])

T T T T T
1] ] i 1 1
Map symbol and ! Septic tank | Sewage lagoon | Trench i Area i Daily cover
soil name i absorption i areas | sanitary- | sanitary t for landfill
! fields ; | landfill | landfill 1
: T ! T !
] i i | |
ASectcscmrrccccaccaa iSevere: {Severe: iSevere: {Severe: {Good.
Ashton { floods. i floods. i floods. i floods. i
[) 1 1 ] 1
1 1 1 ] 1
Blessececcccccacnaaa {Severe: iSevere: {Severe: |Severe: {Poor:
Belknap i floods, ! wetness, { floods, | wetness, | wetness.
| wetness, { floods. | wetness. { floods. 1
! percs slowly. ! i | |
[) ) 1] 1 ]
1 1 1 ] 1
Camemwen e crree——— iSevere: 1Slightewecveccceasn iModerate: {Moderate: 1Good.
Calloway ! percs slowly, H | wetness, ! wetness. H
| wetness. ! | percs slowly. ! 1
1 1 ] 1 1
i [ ] 1 1
CO-rrrccrmccccccccee |Severe: {Severe: iSevere: {Severe: {Good.
Collins ! floods, } floods, i floods. { floods, i
| wetness. | wetness. 1 | wetness. !
] N ) ) ) ]
I ] ] t 1
Du.* 1 ! ! H '
Dumps ! ' ! : ]
: ' ' ! !
FdEeeecerccccrcccnaas i Severe: |Severe: |Severe: {Severe: i Poor:
Frondorf | slope, | slope, | slope, i slope. ! slope,
{ depth to rock. | depth to rock. \ depth to rock. | { thin layer.
1 ] 1 [] 1
] 1 1 t 1
GNBeseecccmecceccennn i Severe: iModerate: {Moderate: iModerate: iFair:
Grenada | percs slowly, | slope. ! wetness, } wetness. | too clayey.
! wetness. ! ! too clayey. H H
) 1 t 1 1
i ] ] ] ]
Haeemrocmrccaccaaaaa i Severe: |Severe: |Severe: |Severe: tGood.
Haymond ! floods. \ floods. | floods. i floods. i
) 1 ) ] )
t ] i ] '
Heeowooocmcccccaanaaa {Severe: |Severe: iSevere iSevere: | Poor:
Henshaw | wetness, | wetness, | wetness. | wetness. | wetness.
| percs slowly. ! floods. ! 1
1 1 1 ] ]
] 1] i ] 1
HSerorrccmrccrcncana {Severe: |Severe: }Severe: iSevere: 1Good.
Huntington { floods. | floods. | floods, | floods. 1
H ! | wetness. ]
] ] 1 1 ]
[ 1] 1 ] ]
Hu:# ] i i ) i
Huntingtoneeececwaes i Severe: |Severe: iSevere: |Severe: 1Good.
! floods. i floods. i floods, i floods. H
H i ! wetness. | H
| i i i |
Robinsonvilleewmwewe i Severe: |Severe: |Severe: |Severe: 1Good.
t floods. | floods, | seepage, | seepage, i
! { seepage. { floods. } floods. |
t 1 (] 1 (]
1 1 ] 1 1
Ka, Keerrecorccomeaa | Severe: {Severe: iSevere: |Severe: i Poor:
Karnak { wetness, | wetness. | wetness, | wetness. | too clayey,
{ percs slowly. i { too clayey. H ! wetness.
1 1 1 ) 1
] 1 ] t 1
Ldesecccrccrrans ) Severe: |Severe: {Severe: tSevere: {Good.
Lindside i floods, i floods, | floods, i floods, i
! wetness, i wetness. i wetness. | wetness. H
! percs slowly. H | i |
1 1 (] t 1
] 1 1 t ]
LoBeerrrcancnana 1Severe: IModerate: iModerate: iModerate: {Fair:
Loring ! wetness, | slope. | wetness, } wetness. i too clayey.
| percs slowly. H ! too clayey. i |
) 1 ] (] 1
' 1 ] ] 1
LoCemevreracccnaa iSevere: |Severe: iModerate: iModerate: \Fair:
Loring \ wetness, | slope. | wetness, i slope, | slope,
| percs slowly. 1 | too clayey. | wetness. i too clayey.
[] 1 ] 1 )
1 1] 1 ] ]

See footnote at

end of table.
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Soil survey

TABLE 11.-<SANITARY FACILITIES--Continued
i i ] H |
Map symbol and 1 Septic tank { Sewage lagoon | Trench i Area | Daily cover
s0il name ! absorption | areas | sanitary | sanitary t for landfill
1 fields i ' landfill H landfill i
T T : i I
| : : ; :
MaCesemccccccccmax --1Severe: {Severe: {Severe: |Severe: { Poor:
Markland | percs slowly, | slope, i too clayey, { floods. | too clayey.
{ wetness, floods.| floods. i floods. ! H
1 1 1 1 ]
| ! | | :
[ 1 ] ] ]
Md:#* ! | i ! H
Marklande---«==--=-<-|Severe: 1Severe: |Severe: {Severe: | Poor:
| percs slowly, i slope, | too clayey, | slope, ! too clayey.
! floods, | floods. ! floods. { floods. !
! wetness. ! H | i
' | ' : i
Collins-=ecccecceca- | Severe iSevere: |Severe: |Severe: 1Good .
| floods, ! floods, ! floods. ! floods, |
| wetness. { wetness. | ! wetness. |
] ) ) ] []
1 [} 1 1 ]
Mgeerrreccccccccccns | Severe: |Severe: {Severe: | Severe: jPoor:
McGary | wetness, | floods. | too clayey, ! wetness. | too clayey,
| percs slowly. | | wetness. ) | wetness.
) 1 [] ) 1
t ] ] 1 I
Mm, MNeececcecea=- ---i{Severe: iSevere: |Severe: |Severe: {Poor:
Melvin \ floods, { floods, \ floods, { floods, i wetness.
{ wetness. { wetness. | wetness. | wetness. H
1 (] 1 ] []
] ] ] ] t
MOBeercrccccccacanae {Moderate: {Moderate: 1Slight —evccccccen- 1Slighteeccmrwenax {Fair:
Memphis | percs slowly. | seepage, | 1 i too clayey.
! ! slope. ] : |
H ' | ] i
MoC, MpC3-cecceeewes {Moderate: iSevere: 18lightceccvecceces iModerate: {Fair:
Memphis ! slope, | slope. H ! slope. | too clayey,
| peres slowly. ! | | | slope.
1] 1 [] 1 1
] ] 1 ] ]
MpD3ecececcmcn= «-=-~|Severe: {Severe: {Moderate: {Severe: tPoor:
Memphis | slope. | slope. | slope. ! slope. | slope.
[] ] ] 1 1
[ ] ] ] 1
Newewem=- —eemeesacan |Severe: |Severe: 1Severe: | Severe: i Poor:
Newark \ floods, i floods, \ floods, } floods, | wetness.
: | wetness. | wetness. | wetness. | wetness. |
) 1 1 ] 1
1 ] ] ] ]
NOwwmeweeeacecmcrmenn |Severe: |Severe: |Severe: }Severe: {Good.
Nolin t floods. ! floods. i floods, { floods. |
i | | wetness. ' !
1 1 1 ! |
Ot4, OtBeeecececcee- |Severe: {Severe: iModerate: |Moderate: (Fair:
Otwell | percs slowly, ! floods. \ floods, | floods. | too clayey.
! wetness. | ! wetness, i H
| i | too clayey. | |
1 1 ] ) 1
i ] ] ] ]
Paeccecrrccremceacas !Severe |Severe: |Severe: |Severe: i Poor:
Patton | wetness. | wetness. | wetness. i wetness. { wetness.
1 1 1 ] 1
) ] 1 1 1
POrvweacaccanann- ---]Severe: |Severe: iSevere: iSevere: {Poor:
Patton | wetness. | wetness, | wetness, | wetness, ! wetness.
| | floods. ! floods. } floods. 1
] ] 1 ] 1
1 ] 1 1 ]
ROeecccccecnn= --=wew=|Severe iSevere: |Severe: iSevere: 1Good.
Robinsonville t floods. { floods, | seepage, | seepage, H
| | seepage. i floods. | floods. '
) 1 [] 1 ]
] I ] ] i
SnE: # ' i ] i
Steinsburg------«-<{Severe: |Severe: iSevere: 1Severe: {Poor:
{ slope, i slope, | slope, t slope, | slope.
\ depth to rock \ depth to rock. | depth to rock, | seepage. H
i | | seepage. H i
! H ' 1 i
Frondorfeecececacaa iSevere: |Severe: |Severe: |Severe: | Poor:
i slope, | slope, ! slope, \ slope. | slope,
! depth to rock. | depth to rock. | depth to rock. | i thin layer.
1 ] 1 ] ]
] ' ] ] [

See footnote at end of table.
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TABLE 11.--SANITARY FACILITIES--Continued

T T T T T
] i ] 1 ]
Map symbol and 1 Septic tank | Sewage lagoon | Trench ! Area | Daily cover
soil name | absorption i areas | sanitary H sanitary '  for landfill
| fields ! 1 landfill ! landfill |
T T T T T
' | : ; i
1 1 ] i 1
ud., # i : | A 1
Udorthents | ' H ' i
) 1 1 ) 1
] 1 1 i ]
UnA, UnBeccecccccca- |Moderate: iSevere: iSevere: {Moderate: 1Good
Uniontown i floods, i floods. { wetness. \ floods, i
| percs slowly, ! H | wetness. i
| wetness. ! ' ' ]
! | H i !
UoC3ereeex ————ecee- tModerate: {Severe: )Severe: iModerate: {Fair:
Uniontown | percs slowly, ! slope, | wetness. \ slope, | too clayey,
| wetness, i floods. H } floods, \ slope.
! slope. ! ! { wetness. i
1 ] [] 1 ]
1 [ t ] ]
Waeweooocmcmccacanan | Severe: |Severe: iSevere: {Severe | Poor:
Wakeland i floods, { floods, { floods, \ floods, | wetness.
| wetness. | wetness. ! wetness. { wetness. |
1 1 [] t []
] i t 1 1
Wbrececreeus e | Severe: |Severe: |Severe: iSevere {Poor:
Waverly i floods, { floods, | wetness, ! wetness, | wetness.
| wetness. | wetness. i floods. i floods. i
t 1 1 [] : )
1 1 1 ] i
Whecreccaocccnmcncaa iSevere: |Severe: iSevere iSevere: {Poor:
Weinbach | wetness, i floods, | wetness. ! wetness. { wetness.
| percs slowly. | wetness. ! ] ]
1 1 ] ] 1
] 1 i ! )
L e i Severe: iSevere: iSevere {Moderate: \Fair:
Wellston | depth to rock. | slope. ! depth to rock. | slope. | slope,
i ' | ' ! area reclaim.
1 ] 1 [) 1
1 ] [ 1 ]
WlDecrrerrcnccrcrcae | Severe: tSevere: iSevere {Severe: | Poor:
Wellston | depth to rock, | slope. ! slope, i slope. | slope.
| slope. ! ! depth to rock. | {
1 1 1 [] 1
] ] 1 ] ]
WpC3-weercrrrcncnan~ | Severe: |Severe: |Severe {Moderate: {Fair
Wellston t depth to rock. | slope | depth to rock. | slope. | slope,
H i | 1 | area reclaim.
1 ] ] ] 1
] i [ 1 ]
WpD3-mrcrcrrrccccmea | Severe: |Severe: |Severe: |Severe: | Poor:
Wellston ! depth to rock, | slope. ! slope, | slope. | slope.
! slope. ! | depth to rock. | i
] ) [] ] 1
1 ] ¥ 1 i
WsAeeeeuam —rrere———— tModerate: tModerate: iSevere {Moderate: {Good
Wheeling ! wetness, | seepage, | seepage, | wetness.. i
! seepage. ! wetness. | wetness. | |
1 ) ] ) 1
1 ] t 1 ]
WSBerereoua- ————ee—— {Moderate: iModerate: |Severe: tModerate: {Good.
Wheeling | wetness, | slope, | seepage, | wetness. |
| seepage. | seepage, | wetness. H |
! ! wetness. ! | H
H i H | i
WtC3eorrocrrcrcrcena iModerate: |Severe: iSevere: |Moderate: {Fair:
Wheeling | slope, | slope. | seepage, \ slope, | slope
| wetness, { ! wetness. | wetness. H
! seepage. | ! | ]
! i i | i
L e i Severe: iSevere {Severe: |Severe: iFair:
Wilbur { floods. | floods i floods. i floods. | wetness.
] ] t 1 []
1 1 ] ] I
ZnC, ZoC3evvecmmnnn" |Severe: iSevere: iSevere: iModerate: tFair:
Zanesville | perecs slowly, ! slope, | depth to rock. | slope, i slope,
i wetness. | wetness. ! ! wetness. ! too clayey.
1 1 1 1 t
] 1 1 (] ]

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 12.--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 soil was not rated]

T T L] T
] 1 [ ]
Map symbol and H Roadfill ; Sand 1 Gravel | Topsoil
soil name ) i i i
i ! i 1
T 1 T 1
] 1 ] ]
| i | i
ASewermrcccccccccnrenn iFair: {Poor: iUnsuited: iGood
Ashton { low strength. i excess fines. | excess fines. |
) 1 1 )
t 1 ] i
Blleeeeeoacmmeeeee e ———— 'Poor: lUnsuited: {Unsuited: 1Good
Belknap | wetness. | excess fines. \ excess fines. H
1 1 1 1
] 1 1 ]
[0 R e tats tFair: iUnsuited: tUnsuited: 1Good.
Calloway | wetness, | excess fines. { excess fines. |
! low strength. i 1 !
1 1 1 1
1 i ] ]
COmmmmmrmmmmcmmm— e {Fair: !Unsuited: {Unsuited: {Good.
Collins i low strength. | excess fines. | excess fines. |
1 1 ] ]
1 ] ] 1
Du.* | ! ' |
Dumps | | i i
] | i H
FdEeemeeecececcncnnccax | Poor {Unsuited: iUnsuited: | Poor:
Frondorf { slope, | excess fines. | excess fines. { slope.
! thin layer, ! ! i
| area reclaim. ! } !
] 1 ] 1
1 ' 1 1
GNBe=cvrevrccccccnccaa" {Poor: iUnsuited: tUnsuited: 1Good
Grenada i low strength. | excess fines. | excess fines. i
1 1 ] t
] | t 1
S et ettt tFair: iUnsuited: iUnsuited: 1Good.
Haymond i low strength. { excess fines. | excess fines. i
[] t ] 1
1 1 1 ]
He=wwvemermmemm e e 'Fair: !Poor: {Poor: {Fair:
Henshaw | low strength, | excess fines. | excess fines. } thin layer.
| wetness. ' ! i
1 1 1 )
] 1 ] ]
HSemeemreemamccccmee e {Fair: iUnsuited: iUnsuited: {Good
Huntington \" low strength. | excess fines. | excess fines. 1
] ) 1 i
! ¥ ] 1
Hu:#* i i | ;
Huntingtoneeeecacacao \Fair: Unsuited: tUnsuited: 1Good
! low strength. | excess fines. | excess fines. i
1 ¥ 1 1
] i 1 ]
Robinsonvilleewwsee=ax {Fair: | Poor: tUnsuited: 1Good
| low strength. | excess fines. | excess fines. i
1 1 t 1
I I 1 ]
Ka, Ke==wwemccccncanan- \Poor: iUnsuited: tUnsuited: {Poor:
Karnak ! low strength, | excess fines. | excess fines. | too clayey,
! wetness, i i i wetness.
! shrink-swell. ! ) |
1 t 1 1
1 1 ] 1
Ld=wweemcmcccecnncacan {Fair 'Unsuited: {Unsuited: |Fair:
Lindside | low strength. | excess fines. | excess fines. | too clayey.
] 1 1 1
1 ] ] ]
LOBeecemcecmmncmmmma—— ! Poor: iUnsuited: {Unsuited: iGood
Loring i low strength. | excess fines. | excess fines. |
) t 1 1
t ] ] 1
LoCeseeeecewncnanaca=s|Poor: tUnsuited: tUnsuited: 1Fair:
Loring ! low strength. | excess fines. { excess fines. i slope
] ) ] [
] ] 1 ]
MaCeeeemcrcmcccce e {Poor: tUnsuited: iUnsuited: | Poor:
Markland | shrink-swell, | excess fines. } excess fines. { thin layer.
! low strength. ! i |
1 1 ) ]
] ] ) i
Md: ¥ H i i i
Marklande=ee=e-cceee" | Poor: tUnsuited: tUnsuited: {Poor:
! shrink-swell, | excess fines. | excess fines. | thin layer,
! low strength. ) ! | slope.
1 i 1 1
I ] ] 1

See footnote at end of table.
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TABLE 12.--CONSTRUCTION MATERIALS--Continued

109

T T T T
1 ] ] ]
Map symbol and ! Roadfill 1 Sand i Gravel H Topsoil
soil name 1 | : i
1 ) ) )
] 1 b 1
T ! H i
1 t ! 1
1 1 1 ]
1 1 ] 1
Md:* i | i i
Collinseerecececwaaa {Fair: tUnsuited: iUnsuited: 1Good.
| low strength. | excess fines. | excess fines. !
) [] 1 1
1 1 1 1
Mg-vvw- e ——— i Poor iUnsuited: iUnsuited: {Fair:
McGary ! shrink-swell, | excess fines. | excess fines. } thin layer.
i low strength, i ! !
| wetness. ! ! i
| ! 1 :
Mm, Mhecscccoccnaaa i Poor iUnsuited: IUnsuited: |Poor:
Melvin { wetness, { excess fines. \ excess fines. | wetness.
! low strength. H ! H
1 ] ) 1
] [ 1 ]
MOB--cccmcccccranna iFair iUnsuited: iUnsuited: {Fair:
Memphis { low strength. 1 excess fines. | excess fines. | thin layer.
] 1 1 []
] 1 1 ]
MoC, MpClecvewcmwna tFair: tUnsuited: tUnsuited: ‘Fair:
Memphis i low strength. | excess fines. | excess fines. | slope,
i i ' ! thin layer.
] ] ] 1
1 1 1 ]
MpD3ewcccccmcncncne \Fair IUnsuited: iUnsuited: {Poor:
Memphis ! low strength, | excess fines. | excess fines. { slope.
! slope. ! ] i
i i i i
Nerocccrcrmmecrcccaan {Poor: !Unsuited: {Unsuited: \Fair:
Newark | wetness. | excess fines. | excess fines. i too clayey.
[] ] 1 1
] ] 1 1]
NOowerreeaaa ——————— i Poor: tUnsuited: tUnsuited: iFair:
Nolin | low strength. | excess fines. | excess fines. i too clayey.
1 ) 1 1
1 i ' 1
OtA, OtBeececcena-- { Poor: iUnsuited: iUnsuited: {Fair:
Otwell \ low strength. | excess fines. | excess fines. \ thin layer.
t 1 [] ]
[ 1 t 1
Pa, POsescecacacea- { Poor iUnsuited: iUnsuited: {Poor:
Patton | wetness, ! excess fines. ! excess fines. | wetness.
! low strength. ! ! !
] [] 1 )
] t ] 1
Rocemcmccccccrccans {Fair: {Poor: iUnsuited: 1Good.
Robinsonville ! low strength. | excess fines. | excess fines. !
1 t ) 1
H 1 t 1
SnE:* | | | i
Steinsburgescece-- | Poor: tUnsuited: tUnsuited: i Poor:
| slope, | excess fines. i excess fines. | slope,
{ thin layer. | | { small stones.
t 1 1 1
1 1 ] 1
Frondorfeseeeeacaa tPoor: iUnsuited: iUnsuited: {Poor:
! slope, | excess fines. ! excess fines. ! slope.
{ thin layer, ! ' i
| area reclaim. ! ' |
] 1 1 1
] 1 1 1
Ud. % H H i :
Udorthents ! ' ' |
) ] ] )
1 ] 1 ]
UnA, UnBe-esccccen- \Fair {Unsuited: tUnsuited: 1Good.
Uniontown i low strength. | excess fines. | excess fines. |
) t ) 1
) 1 I 1
UoC3ewrroccccccaanaa {Fair: ‘Unsuited: 'Unsuited: 'Fair:
Uniontown | low strength. | excess fines. | excess fines. i slope,
| | ! ! too clayey.
1 t ] []
] 1 1 ]
Waeeeercrrrccccanaa {Poor: iUnsuited: iUnsuited: 1Good.
Wakeland | wetness. { excess fines. | excess fines. H
t 1 [] 1
1 1 ] ]
Wheecrrrecrcncaaa- {Poor: iUnsuited: iUnsuited: | Poor:
Waverly | wetness. | excess fines. { excess fines. | wetness.
(] 1 1 ]
1 ] 1 1
Wheececmcarreseaneaa {Poor: tUnsuited: tUnsuited: tFair:
Weinbach t low strength. i excess fines. ! excess fines. | thin layer.
] 1 )
1 1 ]

See footnote at end of table.
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TABLE 12.--CONSTRUCTION MATERIALS--Continued

too clayey.

T T T T
1 ] ] ]
Map symbol and | Roadfill ! Sand ! Gravel | Topsoil
soil name ! H ! i
) i i )
T T T t
I [l I 1
i ' ! '
WlCevrmeeommmceenccven 'Fair: |Unsuited: iUnsuited: {Fair:
Wellston | low strength, | excess fines. | excess fines. | slope.
! area reclaim. ! : !
] 1 1 1
t 1 I ]
WlDewwemeorrermeeccnmeuen |Fair: !Unsuited: tUnsuited: | Poor:
Wellston ! low strength, ! excess fines. { excess fines. ! slope.
! slope, | ' '
| area reclaim. ! ! '
1 1 ] )
I 1 t [}
WpC3meermmmmmmccm e |Fair: IUnsuited: {Unsuited: iFair:
Wellston | low strength, \ excess fines. | excess fines. } too clayey,
| area reclaim. i | { slope.
) ) 1 1
' 1 I I
WpD3eeormmmcecmmmecmeae 'Fair: {Unsuited: iUnsuited: {Poor:
Wellston { low strength, | excess fines. | excess fines. ! slope.
! slope, 1 i i
| area reclaim. | | 1
1 ] 1 1
] ] ] ]
WsA, WSBecccevrecrcweean {Fair: {Unsuited: tFair: {Good
Wheeling \ low strength. | excess fines. | excess fines. i
] ] ) ]
E ; E E
WtC3ewmmmrmemrcmcmmm—— 'Fair: lUnsuited: {Fair: {Fair:.
Wheeling ! low strength. | excess fines. | excess fines. } slope,
| ' i ! too clayey.
1 [l [] 1
I ] ' 1
Wieeenmmmeme= ~evem=e==|Fair: iUnsuited:, {Unsuited: 1Good.
Wilbur i low strength, | excess fines. | excess fines. H
| wetness. ! ! i
: : | |
ZnC, 20C3-vewem- —————— tFair: {Poor: | Poor: ‘Fair:
Zanesville low strength, \ excess fines. | excess fines. | slope,
1 ] []
E E i

[]
]
! wetness.
1
1

% See description of the map unit for composition and behavior characteristies of the map unit.
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TABLE 13.--WATER MANAGEMENT

[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 evaluated]

Limitations for-- Features affecting--

hard to pack. erodes easily,

1
erodes easily,
percs slowly. p

ercs slowly.

T T
[} ]
Map symbol and | Pond ! Embankments, T ! Terraces 1
soil name | reservoir | dikes and ! Drainage 1 and H Grassed
| areas ' levees ' ! diversions ' waterways
T T T T T
E E i E !
ASescccccrcncacanan iModerate: 1Severe: iDeep to water----|Erodes easily----|Erodes easily.
Ashton ! seepage. ! piping. ! '
] ] ] ] 1
] 1 1 1 ]
Bheesecccrcecanaaa {Moderate: {Moderate: {FloodSeeccecancnax |Wetness, iWetness,
Belknap | seepage. | piping, 1 i erodes easily. | erodes easily.
! ! wetness. ' ] ]
' | i H '
Camevmecncnccccaas 18lighteeeecemannca | Severe: {Percs slowlyeeee- |Percs slowly, {Percs slowly,
Calloway H | piping. i | erodes easily, | erodes easily,
| ! ' | piping. | slope.
' ] ] ] i
1 ] ] ] ]
COmemmcermcccrcans {Moderate: {Moderate: 1FloodSe=errcnnees 'Erodes easily, 1Erodes easily.
Collins | seepage. \ piping, | | wetness. |
! | wetness. ! H |
] | | : ]
Du.* ] i ] i i
Dumps ! ] ] i |
) ! ' | |
FdEcccrrrccncannna iSevere: iSevere: iDeep to water----|Depth to rock, iSlope,
Frondorf ! slope. ! piping. H | slope. | depth to rock.
[] 1 1 1 1
I 1 ] i ]
GnBevevmcccaecea 1Slighterecrccmcnas }Severe: {Slope, |Percs slowly, jErodes easily,
Grenada H i piping. | percs slowly. | rooting depth. | rooting depth.
i 1 ! ! | percs slowly.
() 1 1 1 1
] 1 ] i ]
Haerverrcrccannaaa- iModerate: iSevere: iDeep to water----i{Erodes easily----|Erodes easily.
Haymond ! seepage. ! piping. ! !
1 ) () 1 1
] 1 t ] I
Herercrommrmccenaa 1Slight+seececcncna= iSevere: iFavorableeeeemaws {Erodes easily, iWetness,
Henshaw H | wetness, 1 | wetness. | erodes easily.
i i piping. ] | i
] : | | ]
HSererne- e ——— {Moderate: iSevere: iDeep to water----|Erodes easily----|Erodes easily.
Huntington | seepage. { piping. H | i
1 ] 1 ] 1
1 1 ] 1 ]
Hu: ® | ! i i i
Huntingtonee-ew-- tModerate: iSevere: iDeep to water----iErodes easily----}Erodes easily.
| seepage. | piping. ! i i
] 1 1 1 )
1 ] ] 1 I
Robinsonville-~--|Severe: {Severe: iDeep to water----|Favorable-«e--- --)Favorable.
| seepage. | piping. ! ! i
t [] [] 1 ]
] 1 b ] ]
Ka, KCemmrermeenna 1Slighteeeccccnnnae {Severe: {Percs slowly-=--- iWetness, iWetness,
Karnak i { hard to pack. H | percs slowly. | percs slowly.
1 ] 1 ] 1
1 ] 1 1 ]
Ldewerccrrcnrcanaa iModerate: iSevere: 1FloodS==weececaan- iWetness—escecacna |Favorable.
Lindside | seepage. | piping. ! | i
1 [] [] 1 ]
1 ] 1 ] 1
LoB, LoCevecvcecenaa iModerate: iModerate: 15lopeeeemmcccacan |Erodes easily, {Rooting depth,
Loring | seepage. ! piping. ! | slope, | erodes easily,
' i 1 ! wetness. i slope.
1 ] 1 1 t .
] 1 1 i ]
MaCemmecenne ————— 1Slight seemecrceenn iModerate: {Deep to water----{Slope, iSlope,
Markland | ! hard to pack. H i erodes easily, | erodes easily,
! : : ! percs slowly. | percs slowly.
) 1 1 () 1
] 1 1 ] 1
Md:* ' ] ] : i
Markland--ceew=ee- 18light =w=e- ——————— |Moderate: {Deep to water----|Slope, iSlope,
] 1 t
| ' |
1 ] 1
i H |

See footnote at end of table.
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TABLE 13.--WATER MANAGEMENT--Continued

Limitations for-- Features affecting--

rooting depth.

T T
I ]
Map symbol and | Pond ! Embankments, ] ! Terraces '
soil name | reservoir ! dikes and ! Drainage ! and ! Grassed
! areas | levees | | diversions } waterways
T T T T []
' ) ] ‘ \
I 1 t | ]
Md:#* | ] i i '
Collinseesecmeeeec=e {Moderate: tModerate: IFloodSe=merwomenn {Erodes easily, Erodes easily.
| seepage. | piping, ! ! wetness. H
! ! wetness. ' | '
i ! ] i H
S 1Slighteevsemn=-- ----|Hard to pack, {Percs slowly---=={Percs slowly, iPercs slowly,
McGary i | wetness. i | wetness, | wetness,
| | ! | erodes easily. | erodes easily.
1 [) 1 1 ]
] t 1 1 t
Mm, Mheeeecc-ccaa- |Moderate: |Severe: {FloodSs=eseeevcnen {Erodes easily, {Wetness,
Melvin | seepage. | wetness. i | wetness. | erodes easily.
) t ) t 1
t [} ] 1 ]
MoB, MoC, MpC3, i ! ] i !
MpD3-ecmamecemmee !Moderate: !Moderate: iDeep to water----}Erodes easily, {Erodes easily,
Memphis | seepage. t piping. 1 | slope. { slope.
] 1 [] ] ]
1 1 ] 1 ]
Neereeccccnnanmn= -lModerate: |Severe: 1FloodSewemreem=—u= iWetness, iWetness,
Newark | seepage. | wetness, H | erodes easily. | erodes easily.
: | piping. : | ;
] ] ] | i
NOwrwronccncn= ~----{Severe: |Severe: {Deep to water----{Erodes easily----jErodes easily.
Nolin | seepage. ! piping. ! 1 |
1 ] 1 1 []
] t 1 ] t
OtA, OtB--vveeeee" 1Slightmeeeccreca=e iModerate: iSlope, {Erodes easily, Erodes easily,
Otwell i ! piping. | seepage. ! rooting depth, | rooting depth,
] ' ! ! peres slowly. | percs slowly.
1 ) 1 ) ]
] 1 1 1 ]
Pacerccrcmmmcceaae tModerate: |Severe: tFavorable~eeee==- iWetness~eereeen=ma iWetness.
Patton | seepage. | wetness. i H
1 1 ] [] 1
1 1 ] 1 ]
POverwccccccrcmmen iModerate: |Severe: 1FloodS=e=eewecaw- iWetness~weececveaean IWetness.
Patton | seepage. | wetness. ! 1
1 ] 1 [] ]
] [} 1 t ]
RO=wwemeemmmmn———— !Severe: |Severe: iDeep to water----|Favorable-~~<-+==~ {Favorable.
Robinsonville | seepage. ! piping, H H
i i seepage. i i ]
1 ] [] [] ]
] ' 1 ] ]
SnE: * H ! i : i
Steinsburge-=e--- iSevere: iModerate: iDeep to water----}Slope, iDroughty,
i slope, ! piping. i | depth to rock, | slope.
| seepage. ! ! ! rooting depth. |
1 1 1 ) 1
] 1 1 ] 1
Frondorfe-------<|Severe: |Severe: iDeep to water----i{Depth to rock, {Slope,
! slope. ! thin layer, | | slope. ! depth to rock.
i | piping. 1 i i
1 t ] 1 []
] ] ) ] t
Ud.* H ] | i i
Udorthents H ! | i i
1 ) [] 1 1
] ' 1 ] 1
UnA, UnBeeeeeeem=- {Moderate: |Severe: 1Slope-=vereecenans {Erodes easily----|Erodes easily.
Uniontown | seepage. { pipirg. i H
t 1 1 1 t
1 1 ] ] ]
UoC3eremmm= ——————— iModerate: iSevere: 1Slope~veecrereneex {Erodes easily----jErodes easily,
Uniontown | seepage. { piping. | ] { slope.
[] ) ] 1 (]
] 1 ] ] 1
Waermemmremrmme——— !Moderate: |Severe: 1Floods=====cvevex {Erodes easily--~-|Wetness,
Wakeland | seepage. t piping, ! | wetness. | erodes easily.
) 1 1 1 )
1 ] ] 1 ]
R ket iModerate: |Severe: {Floods===eee==-=-=|{Wetness, iWetness,
Waverly | seepage. | wetness. | | erodes easily. | erodes easily.
] ] t 1 1
t 1 1 ] 1
Wheeermmemecnecnanan 1Slight mceeecrcneaa iModerate: |Percs slowly-==-- {Erodes easily, iWetness,
Weinbach piping. H wetness, | erodes easily,
1 ]
| i
1 ]

]
)
| rooting depth.
)
1

See footnote at end of table.
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TABLE 13.-~-WATER MANAGEMENT--Continued

] Limitations for-- i Features affecting--
Map symbol and | Pond ] Embankments, ! ! Terraces !
soil name ! reservoir H dikes and H Drainage ! and i Grassed
i areas i levees i | diversions | waterways
T T T T T
\ | ) { !
] 1 t 1 1
WlC, W1D, WpC3, { ! i ) )
WpD3=wwrmemecenen {Moderate: iSevere: |Deep to water----{Slope, {Erodes easily,
Wellston | seepage. | piping. i | erodes easily. | slope.
] 1 ] 1 t
1 ] 1 1 1
WsA, WsB, WtC3----{Severe: |Severe: iDeep to water-«--{Slope---sremee=~= iSlope.
Wheeling | seepage, | seepage, i i i
{ slope. ¢t piping. ! ! !
1 ] () [] 1
] ] ] i I
Wusremccomccmcecee |Moderate: {Moderate: !Deep to water----}Erodes easily----|Erodes easily.
Wilbur ! seepage. | piping. H i
1 1 ] 1 ]
] ] i ] 1
InC, ZoC3mwe=mcmmw= {Moderate: 'Moderate: {Percs slowly, iSlope, |Erodes easily,
Zanesville | depth to rock, ! piping. | slope. | rooting depth, | slope,
| seepage. | wetness. i ! erodes easily. | rooting depth.
(] 1 1 ] )
1 [l ] [ 1

* See description of the map unit for composition and behavior characteristics of the map unit.
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Absence of an entry indicates that data were not estimated]

TABLE 14,.--ENGINEERING INDEX PROPERTIES

[The symbol < means less than; > means more than.
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Percentage passing

Classification

TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued

Union and Webster Counties, Kentucky
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TABLE 14.~--ENGINEERING INDEX PROPERTIES--Continued

Percentage passing

sieve number--

USDA texture
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Union and Webster Counties, Kentucky

TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued
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TABLE 14,--ENGINEERING INDEX PROPERTIES--Continued

Soil survey

bedrock.

-

T T 1 ClassIfication [Frag- | Percentage passing ! H
Map symbol and |Depth| USDA texture | ! " iments | sieve number-- {Liquid | Plas-
soil name ! i { Unified | AASHTO | > 3 | T i ! i limit | ticity
! H ! ! tinches| &4 i 10 4O | 200 | index
7 In i i i Pet | 1 1 H i Pet ]
| | ! 1 ! ] ] ! ! ! ]
WpC3eomnmax eeemreee! 0<6 |Silty clay loam |CL 1A-6 j 05 195-100{90-100{85-100{75~95 | 30-40 | 10-20
Wellston ! 6-31}/811t loam, silty|{CL, CL-ML{A-6, A-4} 0-5 |75-100}70-100!60-95 6090 | 25-40 | 5-20
! | elay loam. ] i ] 1 ] ! | H !
131-46)Silt loam, loam,|CL~-ML, 1A<4, A-6] 0-10 {65-90 }65-90 {60-90 {40-65 | 20-35 | 5-15
H | channery sandy | CL, SC, | 1 ! | o H ! !
! ! clay loam. ! SM-SC ! ! ! i i ! | !
! 46 |Unweathered ] -—— i - I i B T BT TS B L B P
! ! bedrock. ! ' ] | i ! ' i '
! | ! i ! i 1 i ! i i
WpD3emweeeenen --=--=} 0-7 |Silty clay loam |CL 1A-6 i 0-5 195-100}90-100}85-100{75-95 | 30-U40 | 10-20
Wellston | 7-31iSilt loam, silty!CL, CL-ML{A-6, A-4} 0-5 [75-100}{70-100}60-95 !60-90 } 25-40 } 5-20
| { clay loam. i i i ' i ] i 1 s
131-461Silt loam, loam, |CL-ML, iA-4, A-6{ 0-10 [65-90 |65-90 [60-90 j40-65 | 20-35 | 5-15
! { channery sandy | CL, SC, | ! | 1 ! ! | i
' | clay loam. | SM-SC i ! | i i ' ] !
! 46 |Unweathered ' .-~ | --- T e T S S e e
! ! bedrock. ! ! i i ! ! ! ! 1
i i ! ] i : ' i ! i !
WsA, WSBrwrecceeeea -1 0-9 {Silt loameve~==- ML, CL, |A-4, 1 0 190-100190~100{85-100{45-90 | 20-50 | 1-25
Wheeling ! ! | SM | A-6, i | : i ' | ]
! i ' i A-T7 ! i i i ] ] i
} 9-65)Silty clay loam, ML, CL 1A=l ! 0-5 |90-100{70-100}65-100/50-80 | 20-50 | 1-25
! ! loam, fine ! | A-6, i ! ] ! ] ! i
! ! sandy loam. ! | A-T 1 1 i 1 ] H |
| ! i ] i i ] ! | ! i
WEC3mmmmmn peseeee=={ 0-7 {Silty clay loam |CL A=Y, ! 0 190-100{90-100}{85-100{60-90 | 30-45 | 10-25
Wheeling i | t i A-6, | i i | | i |
! ] ) i 1 AT 1 1 | ' i i '
| 7-65{Silty clay loam,{ML, CL, !A-4, | 0-5 [90-100{70-100!65-100{45-80 | 20-50 | 125
| ! loam, sandy | SM | A-6, | ] ' ' i i !
i | loam. ' i | A-T i ] | ] ] i !
! ! ' i ! | ] i i ' i
WUreerrrreeermmeem- i 0-9 }Silt loame-----={CL, CL-ML}A-4, A-6] O i 100 | 100 }90-100}70-90 | 25«35 | 5-15
Wilbur | 9-6013i1t loam--=~--~iCL, CL-MLiA-4, A-61 © | 100 | 100 :90 100{70-90 | 25-35 | 5-15
b [] [] ] ] ] t [}
1 I I ] ] ] 1 1 I
INCememcemcmnncene=! 0=6 'Silt loam-------.CL -ML, 1A-4, A<6} O 195~ 100'95 1004 90 100‘80-1001 25-40 | 4-15
Zanesville ' cL, ML | i ! i
H 6-30‘Silt loam, silty:CL CL-ML}A-4, A-6! O |95 100 95 100'90 100'80-100' 25«40 | 5=20
! ! clay loam. i ! 1
130-471S1i1t loam, Silty.ML, CL, |A-Y4, A-6! 0-3 |90 100'85 100{80-100{60-100} 20-40 | 2=-20
! | eclay loam. ! CL-ML | i | 1 ! |
|47-69)Sandy clay loam,|{SC, CL, [|A-6, i 0-10 .65 100:50 95 |40-95 {20-85 | 20-40 | 2-20
H \ clay loam, ! SM, GM | A-4, ! ! ! ! ! ! i
i i channery silty | i 4.2, ! ! i i ] ' '
! ! elay loam. ! ! A-1-B | | i i 1 1 i
! 69 |Unweathered ! ——— | - R L B R i B L S B
' | bedrock. i ' 1 i ' ! ' ! ]
' i ! ! | i i | ! ! |
Z0C3vewmeremmecw=ne! 0-6 !Silty clay loam |CL 1A-6 1o 195-100}95-100{90-100}80-100{ 30-40 |} 10-20
Zanesville { 6-26}Silt loam, silty)!CL, CL-ML}A-4, A-6! O 195-100} 95 100'90 100'80 100} 25-40 | 5-20
! ! e¢lay loam. ! i ! 1 ! !
126-411S1ilt loam, silty|ML, CL, |A-4, A-6} 0-3 ]90 100'85 100'80 100'60 100} 20-40 | 2-20
! ! elay loam. ! CL-ML ! 1 1 1 1
{41-63|Sandy clay loam,|{SC, CL, |A-6, i 0-10 {65~ 100.50—95 IHO-95 |20-85 i 20-40 | -2-20
| { clay loam, SM, GM | A-4, H | | ] 1
! channery silty 1 A-2, | ] ! N
! clay loam. ! A-1-B | i ! !
! i ' | i i
| ! i i i i
! i i H i :

i
!
63 |Unweathered
]
]
i

* See description of the map unit for composition and behavior characteristies of the map unit.
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Absence

Entries under "Erosion factors--T" apply to the entire profile.

TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS

of an entry indicates that data were not available or were not estimated]

Union and Webster Counties, Kentucky
[The symbol < means less than.
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TABLE 16.~--SOIL AND WATER FEATURES

The symbol > means more than.

[The Glossary explains terms such as "rare," "brief," "apparent," and "perched."
Absence of an entry indicates that the feature is not a concern]
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TABLE 16.--SOIL AND WATER FEATURES--Continued

Union and Webster Counties, Kentucky
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NP means nonplastic]

TABLE 17.--ENGINEERING INDEX TEST DATA

[Dashes indicate data were not available.
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Soil name,
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B2--~----18 to 43
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Belknap sil:]
Grenada si1:2
Karnak sic:
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Loring sil:l
McGary sil:5
B23t===~~~20 to 4
Memphis sil:6
Nolin siel:7
Uniontown sil:8
B22t-----19 to 3

See footnotes at end of table.
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TABLE 17.--ENGINEERING INDEX TEST DATA--Continued

1 1 Grain size distribution T ! TMoisture |
! Classification ! i ' i density | o
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d : : ! ! } ; : i H | i ! i i :

1 Belknap silt loam
1 mile west of U.S. Highway 41a, 0.5 mile south on Kentucky Highway 270, 100 feet west of unsurfaced road.
Grenada silt loam
900 feet north of Kentucky Highway 120, 400 feet west of U.S. Highway U41a.
Karnak silty clay
0.5 mile north of Deer Creek, 300 feet east of U.S. Highway 41, 100 feet north of gravel road.
Loring silt loam
0.4 southeast of Groves Chapel Church, north side of road.
5 McGary silt loam
2 miles west of Kentucky Highway 109, 600 feet south of Kentucky Highway 143, 500 feet south of unsurfaced
road.
6 Memphis silt loam
3.2 miles southwest of junction of Kentuecky Highway 56 and U.S. Highway 60, 400 feet north of U.S. Highway
0.
7 Nolin silty clay loam
2.5 miles southwest of Shawneetown Bridge, 0.5 mile east of Ohio River.
Uniontown silt loam
1,000 feet west of entrance to Camp Breckinridge, 500 feet south of U.S. Highway 60, 200 feet north of
road.
9 Wakeland silt loam: 0.5 mile south of junction of Kentucky Highway 492 and U.S. Highway 60, 300
feet east of U.S. Highway 60.
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TABLE 18.--CLASSIFICATION OF THE SOILS

[An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for a
description of those characteristics of the soil that are outside the range of the series])

Soil name

T

1

H Family or higher taxonomic class

[

i

]
Ashton-w=rcrencmwcn=m" «+e=w=| Fine-silty, mixed, mesic Mollic Hapludalfs
Belknap====weww== -eemmm====| Coarse-silty, mixed, acid, mesic Aeric Fluvaquents
Calloway--===v==sem=======! Fine-silty, mixed, thermic Glossaquic Fragiudalfs
CollinS—=rewrermcrcnnnnn=- | Coarse-silty, mixed, acid, thermic Aquic Udifluvents
Frondorf---==evense- ~+wwew==| Fine-loamy, mixed, mesic Ultic Hapludalfs
Grenada==w=== - w~e=e! Fine-silty, mixed, thermic Glossic Fragiudalfs
Haymondee======x - --=| Coarse-silty, mixed, nonacid, mesic Typic Udifluvents
Henshaw~+s<rweerermcnmenn- -~} Fine-silty, mixed, mesic Aquic Hapludalfs
Huntington-===sm=eweww===aa| Fine-silty, mixed, mesic Fluventic Hapludolls

#larnakee=wrwerererernenecn ! Fine, montmorillonitic, nonacid, mesic Vertic Haplaquepts
Lindside»=weecw="- ————————— -~! Fine-silty, mixed, mesic Fluvaquentic Eutrochrepts
Loring-eeseme== e ! Fine-silty, mixed, thermic Typic Fragiudalfs
Markland-=======w==e======! Fine, mixed, mesic Typic Hapludalfs
¥McGary~==wme==- e m—— -=-=| Fine, mixed, mesic Aeric Ochraqualfs

Melvin-eesse=n- - -==] Fine-silty, mixed, nonacid, mesic Typic Fluvaquents
MemphiS-=wsweevm—= ww=mmeee==| Fine-silty, mixed, thermic Typic Hapludalfs
Newark===w== e ————— ! Fine-silty, mixed, nonacid, mesic Aeric Fluvaquents
Noline==-- —emmemmemmemve==] Fine-silty, mixed, mesic Dystric Fluventic Eutrochrepts
Otwell-~~ememeeeeneem=mw=e| Fine-silty, mixed, mesic Typic Fragiudalfs
Patton--=+v-eeswee== wwewmem=-=! Fine-silty, mixed, mesic Typic Haplaquolls
Robinsonville~m==wrewwm= ---~] Coarse-loamy, mixed, nonacid, thermic Typic Udifluvents
Steinsburge-===s=se===a===| Coarse-loamy, mixed, mesic Typic Dystrochrepts
Uniontown==wemmememememnan= ! Fine-silty, mixed, mesic Typic Hapludalfs
Wakeland==v=vcrermememreenen" ! Coarse-silty, mixed, nonacid, mesic Aeric Fluvaquents
Waverly--=ee===r=se=m-=~==| Coarse-silty, mixed, acid, thermic Typic Fluvaquents
Weinbache=wswcwmsnmccnnnn" ! Fine-silty, mixed, mesic Aeric Fragiaqualfs
Wellstone-w=w- - ~wwe=~! Fine-silty, mixed, mesic Ultic Hapludalfs
Wheelingewe===~ ————————— +-~! Fine-loamy, mixed, mesic Ultic Hapludalfs
Wilbur--eee=-- —————— ~=====! Coarse-silty, mixed, nonacid, mesic Aquic Udifluvents
Zanesvillere~wmecre== -+==w) Fine-silty, mixed, mesic Typic Fragiudalfs

1

]
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Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

Nondiscrimination Statement

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
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http://www.ascr.usda.gov/complaint_filing_cust.html
mailto:program.intake@usda.gov
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program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.

usda.gov/33085.wba).

All Other Inquiries
For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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