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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
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 cnntrol.



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 1972-77. 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 and the
Ohio Department of Natural Resources, Division of Lands and Soil, and the
Ohio Agricultural Research and Development Center. It is part of the technical
assistance furnished to the Belmont Soil and Water Conservation District. The
survey was funded in part by the-Belmont County Commissioners.

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: Typical landscape in a stream valley. Otwell soils are on the terrace in
the foreground. Lowell and Westmoreland soils are on the very steep hillsides
in the background.
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foreword

This soil survey contains information that can be used in land-planning
programs in Belmont County, Ohio. It contains predictions of soil behavior for
selected land uses. The survey also highlights limitations inherent in the soil or
hazards that adversely affect the soil, improvements needed to overcome the
limitations or reduce the hazards, and the impact of selected land uses on the
environment.

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

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

5 ot

Robert R. Shaw
State Conservationist
Soil Conservation Service
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general nature of the survey area

BELMONT COUNTY, in the southeastern part of Ohio
(fig. 1), has an area of 341,952 acres, or 535 square
miles. The population was 80,917 in 1970. The
population of St. Clairsville, the county seat, was 5,197 in
1976.

The eastern boundary of the county is the Ohio River.
The largest cities, Martins Ferry and Bellaire, are along
the river. Smaller towns along the river are Bridgeport,
Shadyside, and Powhatan Point. The largest town in the
western part of the county is Barnesville.

The most industrialized and most densely populated
part of the county is along the river. Deep coal mining
and metal fabricating and other light manufacturing are
the main industries. In the northern and western parts of
the county, surface mining is a major activity.

Raising livestock is the main agricultural enterprise.
Fruits, vegetables, hay, and grain are also grown.

climate

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

Belmont County has a continental climate with wide
annual and daily ranges in temperature. Winters are cold,
snowy, and cloudy. Summers are fairly warm and humid.
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Figure 1.—Location of Belmont County in Ohio.




Occasionally, days are very hot. Rainfall is well
distributed throughout the year. Fall is the driest season.
Normal annual precipitation is adequate for all of the
commonly grown crops. Summer temperatures and
growing season dates in valleys differ slightly from those
at higher elevations. The latest freezes in spring and the
earliest freeze in fall generally occur in valleys because
cool air flows down the slopes into the valleys on nights
with clear skies and light winds.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Barnesville, Ohio, in
the period 1951 to 1976. Table 2 shows probable 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 28 degrees F,
and the average daily minimum temperature is 18
degrees. The lowest temperature on record for the
period, which occurred at Barnesville on January 289,
1963, is -25 degrees. In summer the average
temperature is 68 degrees, and the average daily
maximum temperature is 81 degrees. The highest
recorded temperature, which occurred at Barnesville on
August 4, 1955, is 102 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 (40
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 60
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 3.39 inches at Barnesville on June
27, 1970. Thunderstorms occur on about 40 days each
year, and most occur in summer. Heavy rains, which
occur at any time of the year, and severe thunderstorms
in summer sometimes cause flash flooding, particularly in
narrow valleys.

Average seasonal snowfall is 32 inches. The greatest
snow depth at any one time during the period of record
was 15 inches. On an average of 22 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.

physiography, relief, and drainage

Belmont County is in the unglaciated Allegheny
Plateau Region (4). The area has been extensively
dissected by drainageways. The topography can be
divided into four general sections.

Soil survey

The eastern fourth of the county is the most rugged.
Ridgetops and valleys are narrow. Side slopes are steep
and very steep.

The area to the west, also about one-fourth of the
county, is not quite so rugged. In this area ridgetops are
slightly wider and more gently sloping, and there are not
S0 many very steep side slopes and valleys. The western
fourth of the county is similar to this section but has
been extensively strip mined.

The fourth of the county between these two areas is
more gently sloping. The ridgetops are wider, and there
are fewer steep and very steep hillsides.

The eastern three-fourths of the county drains into the
Ohio River. The three main tributaries are Wheeling,
McMahon, and Captina Creeks. Some small streams
drain directly into the Ohio River. The western fourth of
the county is drained by Leatherwood and Stillwater
Creeks, part of the Muskingum River Watershed.

The highest elevation in the county is 1,397 feet at
Galloway’s Knob south of St. Clairsville. The lowest
elevation, at Powhatan Point, is about 625 feet, which is
normal pool elevation of the Ohio River.

geology

The bedrock in Belmont County is sedimentary rock.
The exposed strata consist of two geologic formations
and one geologic group (4). These are the upper 350
feet of the Conemaugh Formation, the Monongahela
Formation, and the lower 470 feet of the Dunkard Group.
The Conemaugh and Monongahela Formations are part
of the Pennsylvania System. The Dunkard Group is part
of the Permian System. The rocks in these formations
are shale, sandstone, siltstone, limestone, and coal. The
layers of rock are nearly horizontally bedded but dip
generally to the southeast at an average of 18 feet per
mile.

The Conemaugh Formation crops out only in the
western part of the county and in the valleys of the
northeastern part. It is the least exposed of the
formations.

The Dunkard Group is the most extensively exposed
bedrock. It occurs mostly in the eastern half of the
county.

The Monongahela Formation is less extensive than the
Dunkard Group but more extensive than the Conemaugh
Formation. It is exposed mostly in the western part of
the county but also in the main valleys that drain to the
Ohio River.

The Pittsburgh number 8 coalbed, the Sewickley
number 9, the Uniontown number 10, and the
Waynesburg number 11 are in the Monongahela
Formation. The Washington number 12 coalbed is in the
Dunkard Group.

farming

About 35 percent of the land in Belmont County is in
farms according to the 1974 Census of Agriculture (12).
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The main source of farm income is the sale of
livestock and livestock products, mainly dairy products
and beef. Poultry, hogs, and sheep are also marketed
(5). Fruits and vegetables are the leading income-
producing crops. Oats and hay are second. Smaller
amounts of corn and nursery stock are marketed.

Nearly all of the soils have good surface drainage.
Approximately 50 percent of the land, however, is
moderately steep to very steep. The hazard of erosion is
a major concern if the soils on the uplands are farmed.

Many areas that were farmed in the past have been
taken out of production by surface mining. Other areas
have been taken out of production by urbanization.
Some steeper areas that were in poor quality pasture are
reverting to brush and woodland.

natural resources

- Coal mining is a very important part of the local
economy. The Pittsburgh number 8 coalbed is
extensively deep mined. This bed and the Sewickley
number 9, the Uniontown number 10, the Waynesburg
number 11, and the Washington number 12 coalbeds are
all surface mined. Most surface mining is in the northern
half of the county, but scattered areas in the southern
half are surface mined.

Four active limestone quarries are in the county. The
limestone is used mainly for road base and to lesser
extent for agricultural use.

industry

The main industries in Belmont County are coal mining
and steel stamping and other light manufacturing. The
deep coal mines and most other industry are
concentrated along the Ohio River. Surface mining is in
the more rural areas of the county.

Industry is served by a transportation system that
includes Interstate Highway 70, U.S. Highway 250, State
Route 7, the Chessie Railroad System, the Consolidated
Rail Corporation, and the Ohio River.

settlement

Belmont County was established by a proclamation of
the-governor of the Northwest Territory (6). St. Clairsville
became the county seat in 1804. Bridgeport, originally
called Canton, was laid out in 1806; Bellaire, in 1834;
and Martins Ferry, in 1835.

The Zane Trace or National Road was finished in
1825. Interstate 70 follows approximately the same

route. The National Road and the Ohio River made the
county a natural crossroads.

The population of the county was 600 in 1800. It had
grown to 20,556 by 1820 and to 41,021 by 1870. In
1970, the population was 80,917.

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 sail.

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, woodland managers, engineers,
planners, developers and builders, home buyers, and
others.






general soil map units

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

The general soil map 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 its small scale, the map is 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 association differ from place to
place in slope, depth, drainage, and other characteristics
that affect management.

soil descriptions

gently sloping soils on wide ridgetops and strongly
sloping and moderately steep soils on hilisides

These soils make up about 30 percent of the county.
The maximum difference in local relief is about 200 feet.
These moderately well drained and well drained,
moderately deep and deep, gently sloping to moderately
steep soils are on ridgetops and hillsides on uplands.
They are the best upland soils in the county for farming.
They are used mainly for cultivated crops, hay, and
pasture. The erosion hazard, moderately steep slopes,
bedrock at a depth of 20 to 40 inches, and moderately
slow or slow permeability are the main limitations.

1. Westmoreland-Morristown-Lowell assoclation

Deep, gently sloping to moderately steep, well drained
and moderately well drained soils formed in residuum of
sandstone, siltstone, limestone, and shale bedrock and
in material mixed by surface mining; on uplands

This association consists of gently sloping and
strongly sloping soils on wide dissected ridges and
moderately steep soils on hillsides. Maximum difference
in local relief is about 200 feet.

This association makes up about 9 percent of the
county. It is about 30 percent Westmoreland soils, 20
percent Morristown soils, 20 percent Lowell soils, and 30
percent soils of minor extent.

The deep, well drained Westmoreland soils are on
ridgetops, knolls, and hillsides. They have a silt loam
surface layer and are moderately permeable. The deep,
well drained Morristown soils are in areas that have been
surface mined for coal. They have a stony clay loam and
clay loam surface layer and are moderately slowly
permeable. The deep, moderately well drained Lowell
soils are on ridgetops, benches, and hillsides. They have
a silt loam surface layer and are moderately slowly
permeable.

Of minor extent in this association are Bethesda,
Culleoka, and Wellston soils. Bethesda soils are on
ridgetops and hillsides that have been surface mined for
coal. Culleoka and Wellston soils are mainly on
ridgetops. Also of minor extent are the steep and very
steep Westmoreland, Morristown, and Lowell soils on
hillsides.

The soils of this association are used mainly for
cultivated crops, hay, and pasture. The Morristown soils,
which are in areas that have been surface mined for
coal, are used mostly for pasture and openland wildlife
habitat. A small acreage of included steep and very
steep soils is used for woodland. The potential for
commonly grown cultivated crops, hay, and pasture is
high on Lowell and Westmoreland soils and low to
medium on Morristown soils. The potential for building
sites and sanitary facilities is medium on the gently
sloping and strongly sloping Westmoreland soils-and
medium to low on the Morristown and Lowell soils.

Erosion is the main hazard if these soils are used for
cultivated crops. Sedimentation in drainageways and
streams is a problem in watersheds containing a large
acreage of Morristown soils. Grasses and legumes are
commonly used to provide ground cover during the
establishment of trees on these soils. The droughtiness,
stoniness, and limited root zone of Morristown soils limit
their use mainly to hay, pasture, and habitat for openland
wildlife. Stripcropping, grassed waterways, and grasses
and legumes in the cropping system are commonly used
to reduce erosion. Westmoreland soils are better suited
as sites for buildings and sanitary facilities than Lowell
and Morristown soils. Moderately slow permeability in
Morristown and Lowell soils and seasonal wetness and
moderate shrink-swell potential in Lowell soils are
limitations for sanitary facilities and buildings. Hillside
slippage is a limitation on included steeper areas of
Morristown and Lowell soils.



2. Westmoreland-l.owell-Fairpoint association

Deep, gently sloping to moderately steep, well drained
and moderately well drained soils formed in residuum of
sandstone, siltstone, shale, and limestone bedrock and
in material mixed by surface mining; on uplands

This association consists of gently sloping and
strongly sloping soils on wide dissected ridgetops and
moderately steep soils on hillsides. Maximum difference
in local relief is 100 to 200 feet.

This association makes up about 11 percent of the
county. It is about 35 percent Westmoreland soils, 20
percent Lowell soils, 10 percent Fairpoint soils, and 35
percent soils of minor extent.

The deep, well drained Westmoreland soils are on
ridgetops, knolls, and hillsides. They have a silt loam
surface layer and are moderately slowly permeable. The
deep, well drained Lowell soils are on ridgetops,
benches, and hillsides. They have a silt loam surface
layer and are moderately slowly permeable. The deep,
well drained Fairpoint soils are in areas that have been
surface mined for coal. They have a silty clay loam and
gravelly clay loam surface layer and are moderately
slowly permeable.

Of minor extent in this association are Dekalb,
Morristown, Weliston, and Westmore soils. Dekalb,
Wellston, and Westmore soils are mostly on ridgetops
and the upper part of hillsides. Morristown soils are in
areas that have been surface mined for coal. Also of
minor extent are steep and very steep Westmoreland,
Lowell, and Fairpoint soils on hillsides.

This association is used for cultivated crops, hay, and
pasture. Surface mining is extensive and affects many
land use decisions. Most of the acreage has been
cleared of trees, but a small acreage of included steep
and very steep soils is wooded. Potential for cultivated
crops, hay, and pasture is high on Westmoreland and
Lowell soils and is low to medium on Fairpoint soils
because of droughtiness and the limited root zone.
Potential for building sites and sanitary facilities is high to
medium on the gently sloping and strongly sloping areas
of Westmoreland soils and is medium to low on Lowell
and Fairpoint soils.

Erosion is the main hazard if these soils are used for
cultivated crops. In some areas sedimentation is a major
problem in drainageways on foot slopes and in streams
below areas of Fairpoint soils. Droughtiness is a hazard
on Fairpoint soils. The soils of this association are suited
to coutour stripcropping. The cropping system should
include grasses and legumes. Natural channels where
water concentrates are commonly grassed.

The Westmoreland soils are better suited as sites for
buildings than the other soils of the association.
Moderately slow permeability in the Lowell and Fairpoint
soils limits use for septic tank absorption fields.

Soil survey

3. Westmoreland-Dekalb-Lowell association

Deep and moderately deep, gently sloping to moderately
steep, well drained and moderately well drained soils
formed in residuum of siltstone, sandstone, shale, and
limestone bedrock; on uplands

This association is in dissected areas. It consists of
gently sloping and strongly sloping soils on wide ridge-
tops and moderately steep soils on hillsides (fig. 2).
Maximum difference in local relief is about 200 feet.

This association makes up about 7 percent of the
county. It is about 35 percent Westmoreland soils, 20
percent Dekalb soils, 20 percent Lowell soils, and 25
percent soils of minor extent.

The three major soils are on ridges and hillsides. The
deep, well drained Westmoreland soils have a silt loam
surface layer and are moderately permeable. The
moderately deep, well drained Dekalb soils have a loam
surface layer and are rapidly or very rapidly permeable.
The deep, moderately well drained Lowell soils have a
silt loam surface layer and are moderately slowly
permeable.

Of minor extent in this association are Culleoka, Elba,
and Wellston soils on ridgetops, Hartshorn soils on
narrow flood plains, and Richland soils on foot slopes.
Also of minor extent are steep and very steep
Westmoreland, Dekalb, and Lowell soils on hillsides.

The soils of this association are mainly used for
cultivated crops, hay, and pasture. The potential is
medium to high for these uses. On a small acreage of
included steep and very steep soils, which are wooded,
the potential is medium to high for woodland and
woodland wildlife habitat. In the gently sloping and
strongly sloping Westmoreland soils the potential is high
to medium for building site development and sanitary
facilities. In Dekalb and Lowell soils it is low to medium
for these uses.

The Westmoreland and Lowell soils are better suited
to most uses than the Dekalb soils. The erosion hazard
on all soils and the droughtiness and depth to bedrock in
the Dekalb soils are limitations. The cropping system
should include meadow crops. Contour stripcropping and
grassed waterways are commonly used to reduce
erosion. The hard sandstone at a depth of 20 to 40
inches is a severe limitation to the use of the Dekalb
soils for houses with basements and for septic tank
absorption fields. Even though the moderate shrink-swell
potential and some seasonal wetness are limitations, the
Lowell soils are suited as sites for buildings, especially
buildings without basements. Cover should be
maintained on the site as much as possible during
construction to reduce erosion.

4. Westmoreland-Culleoka-Zanesville association

Deep and moderately deep, gently sloping to moderately
steep, well drained and moderately well drained soils
formed in loess and residuum of sandstone, siltstone,
and shale bedrock; on uplands
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Figure 2.—Typical pattern of soils in the Westmoreland-Dekalb-Lowell association.

This association consists of gently sloping and
strongly sloping soils on wide dissected ridgetops and
moderately steep soils on hillsides. Maximum difference
in local relief is about 200 feet.

This association makes up about 3 percent of the
county. It is about 40 percent Westmoreland soils, 15
percent Culleoka soils, 10 percent Zanesville soils, and
35 percent soils of minor extent.

The deep, well drained Westmoreland soils are on
hillsides and ridgetops. Permeability is moderate. The
moderately deep, gently sloping and strongly sloping,
well drained Culleoka soils are on ridgetops. Permeability
is moderate. The deep, gently sloping and strongly
sloping, moderately well drained Zanesville soils, which
have a fragipan, are on wide ridgetops. Permeability is
moderate above the compact pan and moderately slow
or slow in the pan. All of these soils have a silt loam
surface layer.

Of minor extent in this association are Wellston soils
on ridgetops, Dekalb soils on ridgetops and hillsides,

Lowell soils on hillsides, and Hartshorn soils on narrow
flood plains along small streams. Also of minor extent
are steep and very steep Westmoreland soils on
hillsides.

The soils of this association are mainly used for
cultivated crops, hay, and pasture. A smaller acreage of
steep and very steep soils on hillsides is used for
woodland and pasture. The potential for cultivated crops,
hay, and pasture is high in Westmoreland and Zanesville
soils and medium in Culleoka soils.

The potential for most building site development and
sanitary facilities is medium in gently sloping and strongly
sloping Westmoreland soils, low in the moderately steep
Westmoreland soils, and low to medium in Culleoka and
Zanesville soils.

Westmoreland and Zanesville soils are better suited to
farming than Culleoka soils. The erosion hazard on all
these soils and the droughtiness, depth to bedrock in the
Culleoka soils, and fragipan in the Zanesville soils are
limitations. The soils have a medium to high lime



requirement. The cropping system should include
meadow crops. Contour stripcropping and grassed
waterways are commonly used to reduce erosion.
Westmoreland soils are better suited as sites for
buildings than Culleoka and Zanesville soils. Culleoka
and Zanesville soils are suited to buildings without
basements. Footing drains and exterior wall coatings are
commonly used for buildings with basements in the
Zanesville soils because of seasonal wetness and lateral
movement of water above the fragipan. Cover should be
maintained on the site as much as possible during
construction to reduce erosion.

strongly sloping solis on rounded ridgetops and
moderately steep and steep solils on hilisides

These soils make up about 42 percent of the county.
They are on dissected uplands. Maximum difference in
local relief is about 400 feet. These deep, moderately
well drained and well drained, strongly sloping to steep
soils are on ridgetops, knolls, and hillsides on uplands.
They are used for cultivated crops, hay, pasture,
woodland, and wildlife habitat. Erosion, moderately steep
and steep slopes, susceptibility to hillside slippage, high
shrink-swell potential, and moderately slow and slow
permeability are the major limitations.

5. Westmoreland-Lowell-Morristown association

Deep, strongly sloping to steep, well drained and
moderately well drained soils formed in residuum of
sandstone, siltstone, shale, and limestone bedrock and
in material mixed by surface mining; on uplands

This association consists of strongly sloping soils on
narrow ridgetops and moderately steep and steep soils
on hillsides. Valleys are wide with sluggish streams. The
maximum difference in local relief is about 300 feet.

This association makes up about 21 percent of the
county. It is about 25 percent Westmoreland soils, 20
percent Lowell soils, 15 percent Morristown soils, and 40
percent soils of minor extent.

The deep, well drained Westmoreland soils are on
hillsides, knolls, and ridgetops. They have a silt loam
surface layer and are moderately permeable. The deep,
well drained and moderately well drained Lowell soils are
on ridgetops, benches, and hillsides. They have a silt
loam surface layer and are moderately slowly permeable.
The deep, well drained Morristown soils are in areas that
have been surface mined for coal. They have clay loam
and stony clay loam surface layers and are moderately
slowly permeable.

Of minor extent in this association are Dekalb soils on
ridgetops and hillsides, Bethesda, Fairpoint, and
Barkcamp soils in surface-mined areas, and Richland
soils on foot slopes. Also of minor extent are areas of

Soil survey

very steep Westmoreland, Lowell, and Morristown soils
on hillsides.

The soils of this association are used for cultivated
crops, hay, pasture, woodland, and openland and
woodland wildiife habitat. Areas have been extensively
surface mined for coal. Marristown soils in these strip-
mined areas are used mainly for pasture and wildiife
habitat. In the strongly sloping and moderately steep
Westmoreland and Lowell soils, the potential is high for
hay and pasture and high to medium for cultivated crops.
In the steep soils, the potential is low for cuitivated
crops. The potential for building site development is
medium in the strongly sloping Lowell and Westmoreland
soils and low in the other soils.

The erosion hazard and moderately steep and steep
slopes of all the soils and the surface stones and
droughtiness of the Morristown soils are the main
limitations. The strongly sloping and moderately steep
Lowell and Westmoreland soils are suited to cropping
systems that include meadow crops. Reseeding by the
trash mulch or no-till method or with cover crops or
companion crops reduces erosion. Contour stripcropping
and grassed waterways are commonly used to reduce
erosion. The strongly sloping Westmoreland and Lowell
soils are better suited as sites for buildings than the
other soils. The steeper areas of the Morristown soils
are subject to hillside slippage.

6. Lowell-Westmoreland-Elba association

Deep, strongly sloping to steep, well drained and
moderately well drained soils formed in residuum of
limestone, shale, siltstone, and sandstone bedrock; on
uplands

This association consists of strongly sloping soils on
narrow ridgetops and knolls and moderately steep and
steep soils on hillsides. The maximum difference in local
relief is about 400 feet.

This association makes up about 3 percent of the
county. It is about 45 percent Lowell soils, 25 percent
Westmoreland soils, 10 percent Elba soils, and 20
percent soils of minor extent.

These soils are on ridgetops, knolls, and hillsides. The
deep, well drained and moderately well drained,
moderately slowly permeable Lowell soils have a silt
loam surface layer. The deep, well drained, moderately
permeable Westmoreland soils have a silt loam surface
layer. The deep, well drained, slowly permeable Elba
soils have a silty clay loam surface layer.

Of minor extent in this association are the Dekalb soils
on ridgetops and hillsides and the Morristown and
Fairpoint soils in surface-mined areas. Aiso of minor
extent are areas of very steep Lowell and Westmoreland
soils on hillsides.
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The soils of this association are used for cultivated
crops, hay, pasture, woodland, and openland and
woodland wildlife habitat. In the strongly sloping and
.moderately steep soils, the potential is high for hay and
pasture and high to medium for cultivated crops. The
potential for cultivated crops is low in the steep soils.
The potential is higher for building site development and
sanitary facilities in the strongly sloping soils than in the
steeper soils,

The erosion hazard, moderately steep and steep
slopes, moderately slow and slow permeability,
susceptibility to hillside slippage of all these soils, and
the high shrink-swell potential of the Elba soils are
limitations. The strongly sloping and moderately steep
soils are suited to cropping systems that include
meadow crops. Contour stripcropping and grassed
waterways are commonly used to reduce erosion. The
Elba soils are poorly suited as a site for sanitary

facilities. If they are used as sites for buildings.
foundations and footings should be designed to prevent
structural damage caused by shrinking and swelling of
the soil. Cover should be maintained on the site as much
as possible during construction to reduce erosion.

7. Westmoreland-Lowell assoclation

Deep, strongly sloping to steep, well drained and
moderately well drained soils formed in residuum of
siltstone, sandstone, shale, and limestone bedrock; on
uplands

This association consists of strongly sloping soils on
narrow ridgetops and moderately steep and steep soils
on hillsides (fig. 3). The hillsides are commonly benched
or have irregular slopes. The stream valleys are narrow.
The maximum difference in local relief is about 400 feet.

Figure 3.—Typical pattern of soils in the Westmoreland-Lowell association.
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This association makes up about 18 percent of the
county. It is about 35 percent Westmoreland soils, 30
percent Lowell soils, and 35 percent soils of minor
extent.

Waestmoreland and Lowell soils are on ridgetops and
hillsides. Westmoreland soils are deep, well drained, and
moderately permeable. Lowell soils are deep, moderately
well drained and well drained, and moderately slowly
permeable. Both soils have a silt loam surface layer.

Of minor extent in this association are Brookside soils
on colluvial foot slopes, Culleoka and Westmore soils on
ridgetops, and Dekalb soils on hillsides. Also of minor
extent are areas of very steep Westmoreland and Lowell
soils on hillsides.

The soils of this association are used for cultivated
crops, hay, pasture, and woodland and for openland and
woodland wildlife habitat. In the strongly sloping and
moderately steep soils, the potential is high for hay and
pasture and high to medium for cultivated crops. In the
steep soils, the potential is low for cultivated crops. The
potential for building site development and sanitary
facilities is higher in the strongly sloping soils than in the
steeper soils.

The erosion hazard, moderately steep and steep
slopes, and susceptibility to hillside slippage are the
main limitations. The strongly sloping and moderately
steep soils are suited to cropping systems that include
meadow crops. Contour stripcropping and grassed
waterways are commonly used to reduce erosion.
Reseeding by the trash muich or no-till method or with
cover crops or companion crops reduces the erosion
hazard. The soils have a moderate to high lime
requirement. Cover should be maintained on the site as
much as possible during construction. Trails in recreation
areas should be protected against erosion and laid out
on the contour if possible.

steep and very steep solls on hilisides

These soils make up about 26 percent of the county.
They are steep and very steep soils in deeply dissected
areas along or near the larger streams. Maximum
difference in local relief is about 700 feet. Ridgetops are
narrow and rounded. The soils are used for woodland,
wildlife habitat, hay, pasture, and cropland. The steep
and very steep slopes limit use.

8. Lowell-Westmoreland assoclation

Deep, steep and very steep, well drained soils formed in
residuum of shale, limestone, sandstone, and siltstone
bedrock; on uplands

This association is in deeply dissected areas along or
near the larger streams. Most soils are steep and very
steep and occupy long hillsides. Ridgetops are narrow or
rounded with knolls and saddles. Valleys are very narrow
and V-shaped near the headwaters of small streams.

Soil survey

The upper part of hillsides is steep, and the middle and
lower parts are very steep and rough and are broken by
narrow discontinuous benches. Flood plains are narrow
and are bounded by uneven foot slopes. The maximum
difference in local relief is about 700 feet.

This association makes up about 26 percent of the
county. It is about 45 percent Lowell soils, 25 percent
Westmoreland soils, and 30 percent soils of minor
extent.

Both soils are on hillsides and have a silt loam surface
layer. Lowell soils are deep, well drained, and
moderately slowly permeable. Westmoreland soils are
deep, well drained, and moderately permeable.

Of minor extent in this association are Brookside soils
on foot slopes, Elba soils on ridgetops, and Morristown
soils on hillsides in areas that have been surface mined
for coal. Also. of minor extent are areas of moderately
steep soils on ridgetops.

The soils of this association are used mainly for
woodland and woodland wildlife habitat. In some areas
on hillsides and ridgetops and in valleys they are used
for cultivated crops, hay, and pasture. The potential is
high and medium for woodland, medium and low for hay
and pasture, and low for cultivated crops, small grain,
sanitary facilities, and building site development.

The steep and very steep slopes limit the use of
equipment. Erosion is a very severe hazard if the plant
cover is removed. Coves and north- and east-facing
slopes are the best woodland sites. Locating logging
roads and skid trails on the contour reduces the hazard
of erosion. Reseeding by the trash muich or no-till
methods or with a companion crop reduces the hazard
of erosion. Lowell soils and the included Brookside soils
are subject to hillside slippage.

nearly level soils on flood plains, gently sloping to
moderately steep solls on terraces, and gently
sloping to steep solls on foot slopes

These soils make up about 2 percent of the county.
They are well drained and moderately well drained,
nearly level to steep soils on flood plains, terraces, and
foot slopes. Maximum difference in local relief is about
100 feet. The soils are used for urban development,
cuitivated crops, hay, pasture, woodland, and wildlife
habitat. The hazards of flooding and erosion, the
moderately slow permeability, high shrink-swell potential,
and susceptibility to hillside slippage are the major
limitations.

9. Elkinsville-Nolln Varlant-Brookside assoclation

Deep, nearly level to steep, well drained and moderately
well drained soils formed in alluvium and colluvium; on
terraces, flood plains, foot slopes, and alluvial fans

This association is in valleys. It consists character-
istically of flats with short slope breaks and
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Figure 4.—Typical pattern of soils in the Elkinsville-Nolin Variant-Brookside association.

includes gently sloping to steep soils on foot slopes (fig.
4). Maximum difference in local relief is about 100 feet.

This association makes up about 2 percent of the
county. It is about 20 percent Elkinsville soils. 15 percent
Nolin Variant soils, 15 percent Brookside soils, and 50
percent soils of minor extent.

The deep, gently sloping to moderately steep, well
drained, moderately permeable Elkinsville soils are on
terraces. They have a silt loam surface layer. The deep,
nearly level, well drained, moderately permeable Nolin
Variant soils are on flood plains. They are subject to
occasional flooding. They have a silt loam surface layer.
The deep, gently sloping to steep, moderately well
drained, moderately slowly permeable Brookside soils
are on foot slopes. They have a silty clay loam surface
layer.

Of minor extent in this association are Chagrin soils on
flood plains and Ashton, Chili, and Otwell soils on
terraces.

The soils of this association are used for building sites,
parking lots, roads, cultivated crops, hay, and pasture.
The steep soils are used for pasture and woodland for
which they have medium and high potential. The
potential for cultivated crops and pasture is higher in the
Elkinsville and Nolin Variant soils than in the Brookside
soils.

The flooding hazard on the Nolin Variant soils, the
erosion hazard on the Elkinsville and Brookside soils,
and the moderately slow permeability, susceptibility to
hillside slippage, and high shrink-swell potential of the
Brookside soils are the major limitations. The Nolin
Variant soils and the gently sloping and strongly sloping
Elkinsville soils are well suited to cultivated crops, hay,
and pasture. The Elkinsville soils are better suited to
building site development and sanitary facilities than the
Nolin Variant and Brookside soils. Cover should be
maintained on the site as much as possible during
construction to reduce erosion. Local roads can be
improved by providing a suitable base material.
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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 underiying 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 soif
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, Richland silt loam, 3 to 8
percent slopes, is one of several phases in the Richland
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 soil$ 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. Lowell-Westmoreland silt loams, 3 to 8
percent slopes, is an example.

Most map units include small scattered areas of soils
other than those for which the map unit is named. Some
ofthese inciuded 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 is an example. Miscellareous 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 of the soils and the limitations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

soil descriptions

AeC—Allegheny Varlant loam, 8 to 15 percent
slopes. This strongly sloping, deep, moderately well
drained soil is mainly on high positions in coves and on
benches near the head of drainageways. Most areas are
dissected by one or more small drainageways and have
steeper slopes adjacent to the watercourses. Other
areas are on ridgetops near the Ohio River. Slopes are
dominantly smooth and even or convex. Most areas
range from 5 to 10 acres.

Typically, the surface layer is very dark grayish brown
and brown, very friable loam about 9 inches thick. The
subsoil is about 49 inches thick. The upper part is
yellowish brown, friable loam, and the middle and lower
parts are yellowish brown, mottled, firm silt loam and
loam. The substratum to about 70 inches is strong
brown, friable loam with thin strata of clay loam and
sandy loam.

Included with this soil in mapping are small areas of
severely eroded soils, commonly near slope breaks and
drainageways. In these eroded spots, the yellowish
brown surface layer has fair tilth and a low organic
matter content. About 10 percent of most areas is
included soils.

Permeability is moderate in this Allegheny Variant soil,
and the available water capagcity is high. Depth to the
seasonal high water table is 24 to 42 inches. Runoff is
rapid in cultivated areas. The shrink-swell potential is
low, and the potential frost action is high. Unless the soil
has been limed, reaction in the root zone is strongly acid
to extremely acid.

Most areas are used for hay, pasture, trees, and some
cultivated crops. The potential is high for cultivated
crops, hay, pasture, trees, and openland and woodland
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wildlife habitat. It is medium to low for sanitary facilities
and building site development.

This soil is well suited to corn and small grain and to
grasses and legumes for hay and pasture. Stands of
deep-rooted legumes, such as alfalfa, however, are
difficult to maintain in most areas. Smooth, even siopes
are better suited to cultivated crops than dissected,
uneven slopes. If the soil is cultivated or the protective
cover removed, the erosion hazard is severe. Controlling
erosion and maintaining tilth and organic matter content
are the main concerns of management. A cropping
system that includes hay and pasture is effective in
controlling the hazard of erosion. Conservation tillage,
which leaves crop residue on the surface, contour
stripcropping, cover crops, and grassed waterways are
also effective. Tilling within the optimum range of
moisture content helps to prevent soil compaction.
Diversions are needed in some areas.

This soil is suited to pasture. If it is overgrazed or
plowed for seedbed preparation, the hazard of erosion is
severe. Reseeding by trash mulch or no-till seeding or
with cover crops or companion crops reduces the hazard
of erosion. Proper stocking, pasture rotation, mowing to
control weeds, and timely application of lime and
fertilizer are needed to maintain a good stand of key
forage plants. Limiting grazing in winter and other wet
periods helps to prevent soil compaction.

This soil is well suited to trees and woodland wildlife
habitat. Mechanical planting and mowing to reduce plant
competition are possible on this soil.

This soil is better suited as a site for buildings without
basements than as a site for buildings with basements.
Footing drains and exterior wall coatings are commonly
used to help keep basements dry. Using a suitable base
material under roads reduces the risk of damage caused
by the high potential frost action and low strength.
Wetness and slope are limitations for sanitary facilities.
Leach lines in septic tank absorption fields should be
constructed across the slope to reduce seepage to the
soil surface. Trails in recreation areas should be
protected against erosion and should be laid out on the
contour if possible.

The capability subclass is Ille. The woodland suitability
subclass is 20.

As—Ashton slit loam, occasionally flooded. This
nearly level, deep, well drained soil is on low stream
terraces and on alluvial fans. In most areas surfaces are
even. Most areas range from 5 to 20 acres. The slope
range is O to 3 percent.

Typically, the surface layer is very dark grayish brown,
friable silt loam about 9 inches thick. The subsoil is dark
yellowish brown and brown, friable and firm silt loam
about 34 inches thick. The substratum to about 89
inches is yellowish brown, friable loam.

Included with this soil in mapping are small areas of
somewhat poorly drained soils in slight depressions or in
narrow bands that receive runoff or underground

Soil survey '

seepage from adjacent soils on slope breaks to the
uplands. Also included are small areas where slopes are
3 to 6 percent. Included soils make up 5 to 15 percent of
most areas. :

Permeability is moderate in this Ashton soil, and the
available water capacity is high. Runoff is slow. The
shrink-swell potential is low. Potential frost action is high.
Reaction in the root zone is medium acid to neutral.

Most areas are cropland and building sites. The
potential is high for cultivated crops, small grain, hay,
pasture, and trees and low for sanitary facilities and
building site development. _

This soil is among the best soils in the county for
farming and can be cropped intensively. It is well suited
to corn, small grain, and many specialty crops. There is,
however, a hazard of flooding and of frost damage
because of poor air drainage. Water ponds in the areas
of included somewhat poorly drained soils for short
periods. Artificial drains are needed. The soil is well
suited to irrigation. Maintaining tilth and the organic
matter content are the major concerns of management.
Conservation tillage, which leaves crop residue on the
surface, reduces the erosion hazard. Tilling within the
optimum range of moisture content helps to prevent soil
compaction.

This soil is suited to pasture. Stands of legumes are
easy to maintain. Proper stocking, pasture rotation,
mowing for weed control, and timely application of lime
and fertilizer are needed to maintain a good stand of key
forage plants. Limiting grazing in winter and other wet
periods helps to prevent soil compaction.

This soil is well suited to trees, but only a small
acreage is used as woodland. Seedlings grow well if
competing vegetation is controlied or removed.

The use of this soil as a site for buildings and sanitary
facilities is severely limited by the hazard of flooding. The
potential of the soil for such recreation uses as picnic
areas, hiking trails, and golf fairways is good.

The capability subclass is Ilw. The woodland suitability
subclass is 10.

BaB—Barkcamp gravelly sandy loam, 0 to 8
percent slopes. This nearly level to gently sioping,
deep, well drained soil is on mine spoil ridges or
benches in areas surface mined for coal. It is a mixture
of rock fragments and of partly weathered fine earth
material that was in or below the profile of the original
soil. The rock fragments, mostly subrounded, are
sandstone, carbonaceous shale, and coal. There are a
few large stones and boulders at the surface and
throughout the soil. Most areas are 3 to 10 acres.

Typically, the surface layer is pale brown, friable
gravelly sandy loam about 5 inches thick. The
substratum to a depth of about 60 inches is light
yellowish brown, brown, and light brownish gray, friable
and very friable very gravelly sandy loam.

Included with this soil in mapping are small areas of
similar but finer textured soils, a few very bouldery areas,
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and small areas of the less acid, fine textured Bethesda
soils. Included soils make up 10 to 20 percent of most
areas.

Permeability is moderately rapid or rapid, and runoff is
slow or medium. The available water capacity is very
low. Potential frost action is moderate. The shrink-swell
potential is low. The risk of corrosion to uncoated steel
and concrete is high. The root zone is extremely acid;
pH is less than 3.6. Roots are restricted to the upper few
inches of the soil.

In most areas the vegetation is sparse, consisting
mainly of very poor or dead stands of black locust
seedlings. The potential is low for crops, hay, pasture,
and trees. It is medium for building site development and
low to medium for most sanitary facilities.

This soil is too toxic to support most vegetation. In
order to create a zone favorable for root development, it
would be necessary to neutralize the extremely acid
reaction, add plant nutrients, and blanket the soil with
suitable soil material. Acid tolerant plants could grow:if
large amounts of sewage sludge, manure, fly ash, and
natural soil materials present before mining were
incorporated into the soil. In some places the movement
of soluble salts into the reclaimed surface layer,
however, could be toxic to the plants. Reclaimed areas
would be suited to pasture and limited grazing and to
trees and habitat for openland wildlife. A plant cover
should be established as soon as possible after
reclamation because of the erosion hazard.

This soil is very poorly suited to use as a reservoir site
because of seepage. Once it has settled, it is suitable as
a site for buildings. Onsite investigation is needed to
determine suitability. The thickness of the soil over
bedrock and the control of storm water runoff should be
considered during the site investigation. Stones and
sloughing of banks hinder excavation. Concrete and
uncoated steel in foundations, floors, and buried utility
lines are subject to severe corrosion. Sites for lawns
should be blanketed with suitable soil material to provide
a more favorable root zone, to increase the available
water capacity, and to cover small stones that would
interfere with mowing. The possible contamination of
ground water seriously limits the use of this soil for such
facilities as sewage lagoons and sanitary landfills.

The capability subclass is Vllls. No woodland suitability
subclass is assigned.

BaD—Barkcamp gravelly sandy loam, 8 to 40
percent slopes. This deep, strongly sloping to steep,
well drained soil is on narrow, rounded mine spoil ridges
and side slopes in areas surface mined for coal (fig. 5). It
is a mixture of rock fragments and of partly weathered
fine earth material that was in or below the profile of the
original soil. The rock fragments, mostly subrounded, are
carbonaceous shale, coal, and medium and coarse
grained sandstone. There are a few large stones and
boulders at the soil surface and throughout the soil.
Slopes are dominantly 8 to 20 percent. In most areas
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they are smooth. Some are cut by a few shallow gullies.
Most areas are 5 to 20 acres.

Typically, the surface layer is pale brown, friable
gravelly sandy loam about 5 inches thick. The
substratum to about 60 inches is light yellowish brown,
light brownish gray, pale brown, and red, friable and very
friable very gravelly sandy loam.

Included with this soil in mapping are small areas of
the less acid, finer textured Bethesda soils, small areas
of extremely acid soils that have more clay in the surface
layer, and a few very bouldery areas. Included soils
make up about 10 to 20 percent of most areas.

Permeability is moderately rapid or rapid in this
Barkcamp soil, and runoff is rapid. The available water
capacity is very low. Potential frost action is moderate.
The shrink-swell potential is low. The risk of corrosion to
uncoated steel and concrete is high. The root zone is
extremely acid; pH is less than 3.6. Roots are restricted
to the upper few inches of the soil.

In most areas, vegetation is sparse, consisting mainly
of black locust seedlings. The potential is low for crops,
hay, pasture, and trees. It is low to medium for sanitary
facilities and building site development.

This soil is too toxic to support most vegetation. In
order to create a zone favorable for root development, it
would be necessary to neutralize the extremely acid
reaction, add plant nutrients, and blanket the soil with
suitable soil material. Acid tolerant plants could grow if
large amounts of sewage sludge, manure, fly ash, and
natural soil materials present before mining were
incorporated into the soil. The movement of soluble salts
into the reclaimed surface layer, however, could be toxic
to the plants. Reclaimed areas would be suited to trees
and openland wildlife habitat. Reclaimed areas where
slopes are 8 to 25 percent would be suited to pasture
and limited grazing. A plant cover should be established
as soon as possible after reclamation to reduce the
hazards of erosion and contamination of water.

This soil is very poorly suited as a pond reservoir site
because of seepage through the substratum. Areas
where slopes are 15 to 40 percent are severely limited
as sites for buildings. Areas where slopes are 8 to 15
percent are suitable after the soil has settled. Onsite
investigation is needed to determine suitability. The
thickness of the soil over bedrock and control of storm
water runoff should be considered during the site
investigation. Stones and sloughing of banks hinder
excavation. Concrete and uncoated steel in foundations,
floors, and buried utility lines are subject to severe
corrosion. The possible contamination of ground water
and, in some areas, slope severely limit use for such
facilities as sanitary landfills and sewage lagoons. Sites
for lawns should be blanketed with suitable soil material
to provide a more favorable root zone, to increase the
available water capacity, and to cover small stones that
would interfere with mowing.
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Figure 5.—Unreclaimed Barkcamp gravelly sandy loam, 8 to 40 percent slopes, is in the foreground, and vegetated Morristown stony
clay loam, 25 to 40 percent-slopes, is in the background. Vegetation is difficult to establish on unreclaimed Barkcamp
soils because of the high content of rock fragments in the root zone and other limitations.

The capability subclass is Vllls. No woodland suitabilit
subclass is assigned. :

BaF—Barkcamp very stony sandy loam, 40 to 70
percent slopes. This deep, very steep, well drained soil
is mainly on the sides of mine spoil ridges in areas
surface mined for coal. Some areas are narrow spoil
ridges adjacent and parallel to a highwall. Most areas
have not been graded. The soil is a mixture of rock
fragments and of partly weathered fine earth material
that was in or below the profile of the original soil. The
coarse fragments, which are flat and round, are mainly
carbonaceous (roof) shale, coal, and medium and coarse
grained sandstone. Stones larger than 1 foot in diameter
are 5 to 10 feet apart, and boulders are numerous in
some places. Hillside slips occur, especially where this
soil overlies steep, wet, or clayey soils. Most areas range
from 10 to 100 acres.

Typically, the surface layer is pale brown, friable very
stony sandy loam about 5 inches thick. The substratum

to about 60 inches is light yellowish brown, light
brownish gray, and pale brown, friable and very friable
very gravelly sandy loam.

Included with this soil in mapping are small areas of
the less acid, finer textured Bethesda soils. Included
soils make up about 15 percent of most areas.

Permeability is moderately rapid or rapid in this
Barkcamp soil, and runoff is rapid. Potential frost action
is moderate. The shrink-swell potential is low. The risk of
corrosion to uncoated steel and concrete is high. The
root zone is extremely acid; pH is less than 3.6.

In most areas vegetation is sparse, consisting mainly
of very poor or dead stands of black locust seedlings.
The potential is low for crops, hay, pasture, and trees. It
is also low for sanitary facilities and building site
development.

This soil is too toxic to support most vegetation. In
order to create a zone favorable for root development, it
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would be necessary to neutralize the extremely acid
reaction, add plant nutrients, and blanket the soil with
suitable soil material. Reclaimed areas would be suited
to trees and woodland wildlife habitat. Some of the lower
parts of slopes have been covered with material from
adjacent soils. Stones interfere with the use of
equipment. Erosion and sedimentation in drainageways
are severe problems. A plant cover is needed to reduce
the hazards of erosion and water contamination.

The slope, stoniness, and susceptibility to hillside
slippage severely limit use as sites for buildings and
sanitary facilities. Sloughing is a hazard in excavations.

The capability subclass is Viils. No woodland suitability
subclass is assigned.

BcB—-Barkcamp clay loam, 0 to 8 percent slopes.
This deep, nearly level and gently sloping, well drained
soil is mainly on mine spoil ridges and, to a lesser
extent, on mine spoil benches in areas surface mined for
coal. It has been reclaimed by grading and by blanketing
the surface with a layer of material taken from natural
soils. The substratum is a mixture of rock fragments and
of partly weathered fine earth material that was in or
below the profile of the original soil. The rock fragments,
which are flat and round, are mostly carbonaceous (roof)
shale, coal, and medium and coarse grained sandstone.
Slopes are dominantly smooth. Most areas range from 3
to 30 acres.

Typically, the surface layer is mixed brown and
yellowish brown, firm clay loam about 10 inches thick.
The substratum to about 60 inches is light olive brown,
friable very gravelly sandy loam and small masses of
very gravelly sandy clay loam. In some areas the surface
layer is channery clay loam.

Included with this soil in mapping are a few eroded
areas where rills and small gullies have formed. The
extremely acid substratum exposed in the gullies has
sparse vegetation. Included soils make up 5 to 15
percent of most areas.

Permeability is moderately rapid or rapid in this
Barkcamp soil. Runoff is slow or medium. The available
water capacity is low. Potential frost action is moderate.
The shrink-swell potential is low. The risk of corrosion to
uncoated steel and concrete is high. The surface layer is
slightly acid to strongly acid and the substratum is
extremely acid. Roots are mainly restricted to the surface
layer.

Most areas are in grass. The potential is low for
cultivated crops, hay, and trees and low to medium for
pasture. It is low to medium for sanitary facilities and
medium for building site development.

Most areas are not suited to cultivated crops and hay
and are poorly suited to trees because the root zone is
very shallow and droughty and the substratum is toxic to
plants. Erosion control is most important. The soil should
be kept in permanent, close-growing vegetation, such as
grasses and shallow-rooted legumes. Maintaining stands
and avoiding overgrazing are essential. The soil is very
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poorly suited to winter grazing. The surface layer is
sticky when wet and compacts easily.

The soil is very poorly suited as a reservoir site
because of seepage. Once it has settled, it is suitable as
a site for buildings. Onsite investigation is needed to
determine suitability. The thickness of the soil over
bedrock and control of storm water runoff should be
considered during site investigation. Stones and
sloughing of banks hinder excavation. Concrete and
uncoated steel in foundations, floors, and buried utility
lines are subject to severe corrosion. The soil is sticky
when wet. Droughtiness is a hazard for lawns during dry
periods. The hazard of contamination of ground water
seriously limits use for such facilities as sewage lagoons
and sanitary landfills.

The capability subclass is Vls. No woodland suitability
subclass is assigned.

BcD—Barkcamp clay loam, 8 to 25 percent slopes.
This strongly sloping to moderately steep, deep, well
drained soil is on graded mine spoil side slopes and
narrow rounded ridges in areas surface mined for coal. It
has been reclaimed by grading and by blanketing the
surface with material removed from natural soils. The
substratum is a mixture of rock fragments and of partly
weathered fine earth material that was in or below the
profile of the original soil. The rock fragments, which are
flat and round, are mostly carbonaceous (roof) shaie,
coal, and medium and coarse grained sandstone. Siopes
are dominantly 8 to 18 percent and mostly smooth. Most
areas range from 10 to 100 acres.

Typically, the surface layer is mixed brown and
yellowish brown, firm clay loam about 10 inches thick.
The substratum to about 60 inches is light olive brown,
friable very gravelly sandy loam and small masses of
very gravelly sandy clay loam. In some areas the surface
layer is channery clay loam.

Included with this soil in mapping are a few eroded
areas where numerous rills and small gullies have
formed. The extremely acid substratum exposed in the
gullies has sparse vegetation. Water flowing through
these gullies or seeping from the substratum to the
surface is generally acid. Also included are a few areas
where the surface layer is silt loam or loam and is easier
to till than the surface layer of this Barkcamp soil.
Included soils make up about 15 percent of most areas.

Permeability in this Barkcamp soil is moderately rapid
or rapid. The available water capacity is low. Potential
frost action is moderate. The shrink-swell potential is
low. The risk of corrosion 10 uncoated steel and
concrete is high. The surface layer is slightly acid to
strongly acid, and the substratum is extremely acid.
Roots are restricted mainly to the surface layer.

Most areas are in grass that is not mowed or grazed.
The potential is low for cultivated crops, hay, and trees
and low to medium for pasture. It is also low to medium
for sanitary facilities and building site development.

Most areas are not suited to cultivated crops and hay
and are poorly suited to trees because the very shallow
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root zone is droughty and the substratum is toxic to
plants. Erosion control is most important because the
material beneath the surface layer is extremely acid. The
soil should be kept in long term, close-growing
vegetation, such as adapted grasses and shallow-rooted
legumes. Maintaining pasture stands and avoiding
overgrazing are essential. The soil is very poorly suited
to winter grazing. The surface layer compacts easily and
is sticky when wet.

This soil is very poorly suited as a reservoir site
because of seepage. Areas where slopes are 8 to 15
percent are moderately well suited as sites for buildings
after the soil has settled. Onsite investigation is needed
to determine suitability. Thickness of the soil over
bedrock and control of storm water runoff should be
considered during site investigation. Stones, sloughing of
banks, and slope hinder excavation. Concrete and
uncoated steel in foundations, floors, and buried utility
lines are subject to severe corrosion. The soil is sticky
when wet. Droughtiness is a hazard for lawns during dry
periods. Areas where slopes are 15 to 25 percent are
seriously limited as sites for buildings and sanitary
facilities. Slippage is a hazard. The possible
contamination of ground water seriously limits use for
such facilities as sewage lagoons and sanitary landfills.

The capability subclass is Vis. No woodland suitability
subclass is assigned.

BeB—Bethesda siit loam, 0 to 8 percent slopes.
This deep, nearly level to gently sloping, well drained soil
is on narrow and broad graded ridges of mine spoil in
areas surface mined for coal. It has been reclaimed by
grading and by blanketing the surface with a layer of
material removed from natural soils. The substratum is a
mixture of rock fragments and of partly weathered fine
earth material that was in or below the profiie of the
original soil. Slopes are smooth and convex. Most areas
are 3 to 20 acres.

Typically, the surface layer is mixed brown and
yellowish brown, friable silt loam about 8 inches thick.
The substratum to about 60 inches is yellowish brown
and brown, firm and very firm shaly clay loam.

Included with this soil in mapping are areas where the
surface layer is channery silt loam and a few eroded
areas where rills and small gullies have formed. The thin
flat stones interfere with tillage. In some areas, the
surface has been covered with 18 to 30 inches of natural
soil material. Those areas have a higher available water
capacity and are more productive than areas of this
Bethesda soil. Included soils make up about 15 percent
of most areas.

Permeability is moderately slow, and runoff is slow and
medium. The available water capacity is low. Potential
frost action is moderate. The shrink-swell potential is
low. Unless the soil has been limed, the root zone is
extremely acid to strongly acid. The root zone is mainly
moderately deep but may vary in depth within short
distances because of changes in density of the material.

Soil survey

Most of the acreage is hayland. The potential is
medium for cultivated crops, hay, pasture, and trees. It is
also medium for most sanitary facilities and for building
site development.

This soil is suited to corn but is better suited to small
grain and to hay because it is droughty. In many areas,
however, deep-rooted legumes, such as alfaifa, are
difficult to maintain because of acidity and other limiting
characteristics of the substratum.

In cultivated areas the hazard of erosion is moderate.
This soil is well suited to no-till management. It is suited
to shallow tillage. In included areas where the surface
layer is thick the soil can be plowed. Controlling erosion,
conserving moisture, and improving tilth and organic
matter content are concerns of management. Grasses
and legumes in the cropping system, cover crops,
contour stripcropping, and conservation tillage, which
leaves crop residue on the surface, reduce erosion,
improve tilth, and increase the organic matter content.

This soil is suited to pasture. If it is overgrazed or
cultivated for reseeding, the hazard of erosion is
moderate. Reseeding with cover crops or companion
crops or by trash mulch or no-till seeding reduces the
hazard of erosion. Proper stocking, pasture rotation,
mowing for weed control, and frequent applications of
lime and fertilizer are needed to maintain a good stand
of key forage plants. Limiting grazing in winter and other
wet periods helps to prevent soil compaction.

This soil is suited to trees and to openland and
woodland wildlife habitat. Grasses and legumes provide
ground cover during the establishment of trees.
Mechanical planting and mowing reduce plant
competition.

Once it has settled, this soil is suitable as a site for
buildings and some sanitary facilities. Onsite
investigation is needed to determine suitability.
Thickness of the soil over bedrock and control of storm
water runoff should be considered during site
investigation. Stones in the substratum hinder
excavation. Moderately slow permeability is a severe
limitation for septic tank absorption fields. Droughtiness
is a hazard for lawns during dry periods.

The capability subclass is Ills. No woodland suitability
subclass is assigned.

BeD—Bethesda silt ioam, 8 to 25 percent slopes.
This deep, strongly sloping to moderately steep, well
drained soil is on narrow graded mine spoil ridges,
knolls, and side slopes in areas surface mined for coal. It
has been reclaimed by grading and by blanketing the
surface with a layer of material removed from natural
soils. The substratum is a mixture of rock fragments and
of partly weathered fine earth material that was in or
below the profile of the original soil. Slopes are smooth
and are dominantly 8 to 18 percent. They are irregular
along a few drainageways. Areas range from about 3 to
20 acres.

Typically, the surface layer is mixed brown and
yellowish brown, friable silt loam about 8 inches thick.
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The substratum to about 60 inches is yellowish brown
and brown, firm and very firm shaly clay loam.

Included with this soil in mapping are areas where the
surface layer is channery silt loam and a few eroded
areas where rills and small gullies have formed. The thin’
flat stones interfere with tillage. In some areas the
surface has been covered with 18 to 30 inches of natural
soil material. These areas have a higher available water
capacity and are more productive than this Bethesda
soil. Included soils make up about 15 percent of most
areas.

Permeability is moderately slow, and runoff is rapid or
very rapid. The available water capacity is low. Potential
frost action is moderate. The shrink-swell potential is
low. Unless the soil has been limed, the root zone is
extremely acid to strongly acid. The root zone is mainly
moderately deep but may vary in depth within short
distances because of changes in density of the material.

Most of the acreage is hayland. The potential is
medium for cultivated crops, hay, pasture, and trees. It is
medium to low for most sanitary facilities and building
site development.

This soil is suited to corn grown under no-till
management, but it is better suited to small grain and
hay because it is droughty. Stands of deep-rooted
legumes, such as alfalfa, are difficult to maintain in most
areas because of acidity and other limiting
characteristics of the substratum. If the soil is cultivated,
the hazard of erosion is severe or very severe. The soil
is suited to no-till management or only shallow tillage.
Included areas where the surface has been covered with
18 to 30 inches of soil material are suited to plowing and
discing and other fieldwork needed in preparing the
seedbed. Controlling erosion, conserving moisture,
improving tilth, and increasing the organic matter content
are concerns of management. Grasses and legumes in
the cropping system and cover crops reduce erosion,
improve tilth, and increase the organic matter content.

This soil is suited to pasture but is droughty during
periods of low rainfall. Reseeding by using companion
crops or cover crops or by trash mulch or no-till seeding
reduces the hazard of erosion. Proper stocking, pasture
rotation, mowing for weed control, and frequent
applications of lime and fertilizer are needed to maintain
a good stand of key forage plants. Limiting grazing in
winter and other wet periods helps to prevent soil
compaction.

This soil is suited to trees. Grasses and legumes
provide ground cover and reduce erosion during the
establishment of trees. Locating skid trails and logging
roads on the contour helps to control runoff and the
hazard of erosion. Mechanical planting and mowing
reduce plant competition.

Once the soil has settled, areas where slopes are 8 to
15 percent are moderately well suited as sites for
buildings. Onsite investigation is needed to determine
suitability. Thickness of the soil over bedrock,
susceptibility to hillside slippage, and control of storm
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water runoff are also important considerations. Areas
where slopes are 15 to 25 percent are severely limited
as sites for buildings and sanitary facilities. Slippage is a
hazard. Moderately slow permeability is a limitation for
septic tank absorption fields. Droughtiness is a limitation
for lawns. Stones in the substratum hinder shallow
excavation.

The capability subclass is 1Vs. No woodland suitability
subclass is assigned.

BhB—Bethesda shaly siity clay loam, 0 to 8
percent slopes. This deep, nearly level to gently
sloping, well drained sail is on mine spoil ridges and
benches and in basin-like areas between spoil ridges in
areas surface mined for coal. Ridge crests are
commonly rounded and have smooth slopes. Rills and
small gullies have formed on some ridges. Most basins
are drained by a small waterway, but some do not have
drainage outlets and contain intermittent pools of water.
This soil is a mixture of rock fragments and of partly
weathered fine earth material that was in or below the
profile of the original soil. Rock fragments, mostly flat
and 1 to 5 inches long, are mainly shale, siltstone, and
fine grained sandstone plus smaller amounts of coal and
carbonaceous (roof) shale. There are a few stones at
the surface and throughout the soil. Most areas are 3 to
15 acres.

Typically, the surface layer is dark grayish brown,
friable shaly silty clay loam about 5 inches thick. The
substratum to about 60 inches is yellowish brown and
brown, firm and very firm shaly clay loam.

Included with this soil in mapping are small areas of
the extremely acid, coarser textured Barkcamp soils. In
places, the surface layer of these included soils appears
moist because of high concentrations of salts. Included
soils make up about 15 percent of most areas.

Permeability is moderately slow in this Bethesda soil,
and runoff is slow and medium. The available water
capacity is low. Potential frost action is moderate. The
shrink-swell potential is low. The organic matter content
is very low. Unless the soil has been limed, the root
zone is strongly acid to extremely acid. Depth of the root
zone varies within short distances because of changes in
density of the material.

Most of the acreage is in grasses and trees. The
potential is low for crops, pasture, and trees. itis
medium for most building site development and sanitary
facilities.

This soil is poorly suited to hay and to the commonly
grown field crops because rock fragments in the surface
layer interfere with tillage. It is droughty, low in fertility,
and very low in organic matter content. The surface layer
has weak structure. It puddles and crusts easily. Erosion
is a moderate hazard in cultivated areas.

It is possible that this soil could be used for production
of specialty crops, such as blueberries. In many areas
there are potential sites for reservoirs to provide water
for irrigation. :
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This soil is poorly suited to pasture. Areas that have
not been limed and fertilized generally support thin
stands of grasses and have barren spots. The soil is
generally low in nitrogen and phosphorus and medium in
potassium. Fertilizer should be applied according to the
results of soil tests. The acidity, low fertility, shaly
surface layer, and droughtiness are major concerns of
management. Much of the rainfall runs off because of
the poor soil structure and plant cover. Plant cover and
surface mulch reduce runoff and erosion and increase
water intake. Proper stocking and rotation grazing are
needed. Overgrazing reduces the stand and increases
runoff and erosion. Limiting grazing in winter and other
wet periods helps to prevent soil compaction. A few
large stones interfere with mowing and reseeding.
Orchardgrass, tall fescue, and Korean lespedeza are
some of the forage plants that grow best on this soil.
Water for livestock is not available in many areas, but
potential reservoir sites are available.

This soil is suited to trees that tolerate strongly acid to
extremely acid conditions and droughtiness. Mechanical
planting is not practical in many areas because of rock
fragments in the surface layer. Mowing for weed control
is possible in most areas.

Once it has settled, this soil is suitable as sites for
buildings and some sanitary facilities. Onsite
investigation is needed to determine suitability.
Thickness of the soil over bedrock and control of storm
water runoff should also be considered during site
investigation. Moderately slow permeability severely
limits use for septic tank absorption fields. Stones hinder
shallow excavation. Sites for lawns should be blanketed
with suitable soil material to provide a more favorable
root zone, to increase the available water capacity, and
to cover small stones that would interfere with mowing.

The capability subclass is VIs. No woodland suitability
subclass is assigned.

BhD—Bethesda shaly siity clay loam, 8 to 25
percent slopes. This strongly sloping to moderately
steep, deep, well drained soil is on mine spoil side
slopes and, to a lesser extent, on mine spoil benches
and narrow ridgetops in areas surface mined for coal. It
is a mixture of rock fragments and of partly weathered
fine earth material that was in or below the profile of the
original soil. The rock fragments, mostly flat and 1 to 5
inches long, are mainly shale, siltstone, and fine grained
sandstone and smaller amounts of coal and
carbonaceous (roof) shale. There are a few large stones
at the surface in most areas. Slopes are dominantly 8 to
18 percent and are mostly smooth. Most areas range
from 3 to 25 acres.

Typically, the surface layer is dark grayish brown,
friable shaly silty clay loam about 5 inches thick. The
substratum to about 60 inches is yellowish brown and
brown, firm and very firm shaly clay loam.

Included with this soil in mapping are small areas of
the extremely acid, coarser textured Barkcamp soils that

Soil survey

have moist spots of soluble salts on the surface in some
places. Also included are a few extremely stony and
bouldery areas and narrow, very steep escarpments.
Included soils make up about 15 percent of most areas.

Permeability is moderately slow in this Bethesda soil,
and runoff from unprotected areas is rapid or very rapid.
The available water capacity is low because of the high
content of coarse fragments and the compactness in the
root zone. The organic matter content is very low.
Potential frost action is moderate. The shrink-swell
potential is low. Unless the soil has been limed, the root
zone is strongly acid to extremely acid. Depth of the root
zone varies within short distances because of changes in
density of the material.

Most of the acreage is in grasses. A few areas are
wooded. The potential is low for crops, pasture, and
trees. It is medium to low for most building site
development and sanitary facilities.

This soil is very poorly suited to commonly grown field
crops and hay and poorly suited to pasture because it is
a poor medium for root development. It is droughty, low
in fertility, and very low in organic matter content. The
surface layer is shaly, has weak structure, and puddles
and crusts easily. Much of the rainfall runs off because
of the poor structure and lack of plant cover. Erosion is
a severe or very severe hazard in cultivated areas. Rock
fragments in the surface layer interfere with tillage, and a
few large stones interfere with pasture management.
Areas that have not been limed and fertilized generally
support only thin stands of grasses and are interspersed
with barren spots. The soil is generally low in nitrogen
and phosphorus and medium in potassium. Soil tests are
needed to determine specific nutrient needs. Ground
cover and surface mulch reduce runoff and erosion and
increase water intake. Orchardgrass, tall fescue, and
Korean lespedeza are some of the forage plants that
grow best on this soil. Proper stocking and rotation
grazing are needed. Overgrazing reduces the stand and
increases runoff and erosion. Water for livestock is not
available in many areas, but potential reservoir sites are
available.

This soil could be used for production of specialty
crops, such as blueberries. Many areas have potential
sites for reservoirs to provide water for irrigation.
Irrigation, however, is limited by slope and slow water
intake rate.

This soil is suited to trees that can tolerate the
strongly acid to extremely acid, droughty conditions.
Mechanical planting is not practical in many areas
because of rock fragments in the surface layer. Mowing
for weed control is possible in most areas.

Once the soil has settled, areas where slopes are 8 to
15 percent are moderately well suited as sites for
buildings. Onsite investigation is needed to determine
suitability. Thickness of the soil over bedrock,
susceptibility to hillside slippage, and control of storm
water runoff are also important considerations. Areas
where slopes are 15 to 25 percent are severely limited
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as sites for buildings and sanitary facilities. Slippage is a
hazard. Moderately slow permeability limits use for septic
tank absorption fields. Stones hinder shallow excavation.
Because the root zone is limited, droughtiness is a
hazard for lawns. Rock fragments interfere with mowing.

The capability subclass is Vis. No woodland suitability
subclass is assigned.

BhE—Bethesda shaly slity clay loam, 25 to 40
percent slopes. This deep, well drained, steep soil is
mainly on mine spoil side slopes in areas surface mined
for coal. It is a mixture of rock fragments and of partly
weathered fine earth material that was in or below the
profile of the original soil. The rock fragments are mostly
flat and 1 to 5 inches long. In most places, there are a
few large stones 50 to 150 feet apart on the surface.
Most areas are 3 to 25 acres.

Typically, the surface layer is dark grayish brown,
friable shaly silty clay loam about 5 inches thick. The
substratum to about 60 inches is yellowish brown and
brown, firm and very firm shaly clay loam.

Included with this soil in mapping are small areas of
the extremely acid, coarser textured Barkcamp soils.
These soils appear moist in a few spots because of
soluble salts. Also included are spots of extremely stony
and bouldery soils and narrow, very steep escarpments.
Included soils make up 15 to 25 percent of most areas.

Permeability is moderately slow in this Bethesda soil,
and runoff is very rapid. The available water capacity is
low. Potential frost action is moderate. The shrink-swell
potential is low. Uniess the soil has been limed, the root
zone is strongly acid to extremely acid. Depth of the root
zone varies within short distances because of changes in
density of the material.

Most of the acreage is in grasses and small trees. The
potential is low for cultivated crops, pasture, and trees. It
is also low for building site development and sanitary
facilities.

This soil is poorly suited to hay, pasture, and
commonly grown field crops because of steep slopes,
droughtiness, low fertility, and very low organic matter
content. In most places, the high content of coarse
fragments in the surface layer prevents tillage. Because
the surface layer has very weak structure and crusts
easily, seedings should be mulched. Erosion is a very
severe hazard in cultivated areas. No-till management or
minimum tillage on the contour and diversions reduces
erosion and conserves moisture. Proper stocking,
pasture rotation, and timely application of lime and
fertilizer are essential in maintaining a stand of key
forage plants. Mowing to control weeds is difficult on the
steep slopes and is not practical on the stony included
areas. On included areas of the extremely acid
Barkcamp soils, special reclamation is needed to
establish vegetation. Limiting grazing in winter and other
wet periods helps to prevent soil compaction.

This soil is suited to trees that tolerate acid droughty
conditions. Grasses and legumes provide ground cover
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during the establishment of trees. Mechanical planting is
not practical because of steep slopes and the rock
fragments throughout the soil.

This soil is very poorly suited to sanitary facilities and
building site development because of steep slopes, the
possibility of hillside slippage, and the moderately slow
permeability.

The capability subclass is Vlle. No woodland suitability
subclass is assigned.

BhF—Bethesda very cobbly silty clay loam, 40 to
70 percent slopes. This very steep, deep, well drained
soil is on mine spoil side slopes in areas surface mined
for coal. It is a mixture of rock fragments and of partly
weathered fine earth material that was in or below the
profile of the original soil. The rock fragments are mainly
cobblestones, which are mostly rounded or blocky and
range from 3 to 10 inches in diameter. Most areas have
not been graded and smoothed. Slopes are generally
rough and uneven. There are active hillside slips. Most
areas are 10 to 100 acres.

Typically, the surface layer is dark grayish brown, firm
very cobbly silty clay loam about 5 inches thick. The
substratum to about 60 inches is yellowish brown and
brown, firm shaly clay loam.

Included with this soil in mapping are small areas of
the extremely acid, coarser textured Barkcamp soils.
These soils appear moist in a few areas because of
soluble salts. Also included are small areas that are
extremely bouldery. Included soils make up about 15
percent of most areas.

Permeability is moderately slow in this Bethesda soil,
and runoff is very rapid. The available water capacity is
very low in the root zone. Potential frost action is
moderate. The shrink-swell potential is low. Unless the
soil has been limed, the root zone is strongly acid to
extremely acid. The root zone is mainly shallow, but the
depth can vary within short distances because of
changes in density of the material.

Most of the acreage is idle brushland or is woodland
with short, low quality trees. The potential is low for
cultivated crops, hay, pasture, and trees. It is also low for
sanitary facilities and building site development.

This soil is not suited to crops, hay, or pasture
because of the very steep uneven slopes, the
cobblestones in the surface layer, the droughtiness, and
the very severe hazard of erosion.

This soil is suited to trees that tolerate an acid,
droughty, restricted root zone. Grasses and legumes
provide cover during the establishment of trees.
Mechanical planting is not possible because of the very
steep slopes and the cobblestones in the surface layer.

This soil is not suitable as a site for buildings and
sanitary facilities because of very steep slopes, the
cobblestones in the surface layer, the risk of hillside
slippage, and the moderately siow permeability.

The capability subclass is Vlls. No woodland suitability
subclass is assigned.
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BsC—Brookside silty clay loam, 8 to 15 percent
slopes. This deep, strongly sloping, moderately well
drained soil is on foot slopes, on benches on hillsides,
and in coves at the head of drainageways below steep
hillsides. A few areas are on alluvial fans. The bench-like
areas are on the contour and are bounded above and
below by steeper soils. The areas on foot slopes are at
the base of long hillsides. Slopes are slightly uneven with
irregularities along small drainageways. Most areas
range from 5 to 50 acres.

Typically, the surface layer is brown, friable silty clay
loam about 7 inches thick. The subsoil is about 48
inches thick. The upper part is brown, friable silty clay
loam, and the middle and lower parts are yellowish
brown, firm clay with mottles below about 26 inches. The
substratum to about 80 inches is light olive brown,
mottled, firm silty clay and channery clay loam. In some
areas, the surface layer is thicker and darker colored.

Included with this soil in mapping are areas of wetter
soils in concave areas or below seep spots and springs.
Included soils make up about 15 percent of most areas.

Permeability is moderately slow in this Brookside soil.
Depth to the seasonal high water table is 30 to 48
inches. Runoff in cultivated areas is rapid. The available
water capacity is moderate. The shrink-swell potential is
high. The potential frost action is moderate. Reaction is
medium acid to neutral in the upper part of the root zone
and medium acid to mildly alkaline in the lower part.

Most areas are used for pasture and hay. The
potential is medium for cultivated crops and high for
small grain, hay, pasture, trees, and openland and
woodland wildlife habitat. It is low for sanitary facilities
and building site development.

This soil is suited to cropping systems that include
cultivated crops, small grain, and hay. If conservation
measures are used, a common rotation includes a
cultivated crop or small grain about half the time of the
rotation. Controlling erosion, maintaining tilth and organic
matter, and draining included wetter soils are concerns
of management. The silty clay loam surface layer is
sticky when wet and hard when dry. Conservation tillage
which leaves crop residue on the surface; grasses and
legumes in the cropping system; and contour tillage,
contour stripcropping, grassed waterways, and cover
crops reduce crusting after intense rains. In some areas,
uneven slopes and irregularities along natural
drainageways make contour stripcropping impractical.
Tilling within the optimum moisture range helps to
prevent soil compaction.

This soil is suited to pasture. If it is overgrazed or
plowed for seedbed preparation, the hazard of erosion is
severe. Reseeding by trash mulch or no-till seeding or
with cover crops or companion crops reduces the hazard
of erosion. Proper stocking, pasture rotation, mowing for
weed control, and timely application of lime and fertilizer
are needed to maintain a good stand of key forage
plants. Limiting grazing in winter and other wet periods
helps to prevent soil compaction.

Soil survey

This soil is well suited to trees and to woodland
wildlife habitat. Locating skid trails and logging roads on
the contour reduces erosion. Mechanical planting and
mowing to reduce plant competition are possible.

This soil is poorly suited as a site for most buildings
and sanitary facilities because of the hazard of slippage,
moderately slow permeability, clayey subsoil, and
seasonal wetness. Diversions are needed. The surface
layer is sticky when wet. Providing suitable base material
improves local roads. Footing drains and exterior wall
coatings help to prevent wet basements. Maintaining as
much cover as possible on the site during construction
reduces erosion.

The capability subclass is Ille. The woodiand suitability
subclass is 10.

BsD—Brookside silty clay loam, 15 to 25 percent
slopes. This deep, moderately steep, moderately well
drained soil is on foot slopes, on benches on hillsides,
and in coves at the head of drainageways below steep
soils. The hillside benches are on the contour and are
bounded above and below by steeper soils. The areas
on foot slopes are at the base of long, very steep
hillsides. The slopes are commonly uneven and are
dissected along small drainageways. In some areas
hillside slips are near seep spots and springs. Most
areas range from 5 to 50 acres.

Typically, the surface layer is brown, friable silty clay
loam about 7 inches thick. The subsoil is about 48
inches thick. The upper part is brown and dark yellowish
brown, friable silty clay loam, and the middle and lower
parts are yellowish brown, firm clay with mottles below
about 26 inches. The substratum to about 80 inches is
yellowish brown, mottled, firm silty clay and channery
clay loam. In some areas, the surface layer is thicker and
darker colored.

Included with this soil in mapping are areas of wetter
soils in concave areas or below seep spots and springs.
Also included are narrow bands of stony soils near the
upper part of foot slopes and coves. Included soils make
up about 20 percent of most areas.

Permeability is moderately slow in this Brookside soil,
and the available water capacity is moderate. Depth to
the seasonal high water table is 30 to 48 inches. Runoff
from cultivated areas is very rapid. Reaction is medium
acid to neutral in the upper part of the root zone and
medium acid to mildly alkaline in the lower part. The
shrink-swell potential is high. Potential frost action is
moderate.

Most areas are used as pasture, woodland, and
hayland. The potential is low for cultivated crops and
small grain, medium for hay, and high for pasture, trees,
and woodland wildlife habitat. It is low for building site
development and sanitary facilities.

This soil is best suited to crops that provide cover.
Cultivated crops, however, can be grown occasionally if
the hazard of erosion is controlled. The uneven,
moderately steep slopes and very severe erosion hazard



Belmont County, Ohio

are severe limitations for cultivated crops. Most areas
are unsuited to contour cultivation and contour
stripcropping because the slopes are not uniform.
Controlling erosion, maintaining tilth and organic matter
content, and removing excess water from included
wetter soils by subsurface drainage are concerns of
management. Conservation tillage, which leaves crop
residue on the surface; grasses and legumes in the
cropping system; crop residue incorporated into the plow
layer; and contour stripcropping, cover crops, and
grassed waterways reduce the hazard of erosion and
help to maintain tilth and organic matter content. Tilling
within the optimum moisture range helps to prevent soil
compaction.

This soil is suited to pasture. The moderately steep
uneven slopes and the seep areas, however, limit the
use of equipment, especially during spring. If the soil is
overgrazed or plowed for seedbed preparation, the
hazard of erosion is severe. Reseeding with cover crops
or companion crops or by the trash muich or no-till
methods reduces erosion. Proper stocking, pasture
rotation, mowing to control weeds, and timely application
of lime and fertilizer help to maintain a good stand of key
forage plants. Limiting grazing in winter and other wet
periods helps to prevent soil compaction.

This soil is suited to trees. Locating logging roads and
skid trails on the contour reduces erosion. The silty clay
loam surface layer and moderately steep uneven slopes
limit the use of planting and mowing equipment. The
surface layer is soft and slippery when wet. Coves and
north- and east-facing slopes are the best woodland
sites. These sites have more moisture available for
growth and have cooler temperatures because they have
less exposure to the prevailing winds and the sun.

This soil is poorly suited to sanitary facilities and
buildings because of moderately steep slopes, high
shrink-swell potential of the middle and lower parts of
the clayey subsoil, low strength, moderately slow
permeability, some seasonal wetness, and susceptibility
to hillside slippage. Trails in recreation areas should be
protected against erosion and should be laid out on the
contour if possible.

The capability subclass is IVe. The woodland suitability
subclass is 1r.

BsE—Brookside slity clay loam, 25 to 40 percent
slopes. This deep, moderately well drained, steep soil is
on foot slopes, or benches on hillsides, and in coves at
the head of drainageways. Areas on foot slopes are at
the base of long very steep hillsides. The hillside
benches are on the contour and are bounded above and
below by steeper soils. The slopes are typically uneven
and are dissected along drainageways. Hillside slips are
in many areas. Most areas range from 5 to 50 acres.

Typically, the surface layer is brown, friable silty clay
loam about 7 inches thick. The subsoil is about 48
inches thick. The upper part is brown, friable silty clay
loam and yellowish brown, firm clay, and the lower part
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is yellowish brown, mottled, firm clay. The substratum to
about 80 inches is light olive brown and yellowish brown,
mottled, firm silty clay and channery clay loam. In some

areas the surface layer is thicker and darker colored.

Included with this soil in mapping are areas of wetter
soils in concave areas or below springs and seep spots.
Also included on benches and on the upper part of foot
slopes and coves are areas where the surface layer is
stony. Included soils make up about 20 percent of most
areas.

Permeability is moderately slow in this Brookside soil,
and runoff is very rapid. The available water capacity is
moderate. Depth to the seasonal high water table is 30
to 48 inches. The shrink-swell potential is high. The
potential frost action is moderate. Reaction is medium
acid to neutral in the upper part of the root zone and
medium acid to mildly alkaline in the lower part.

Most areas are woodland and pasture. The potential is
low for hay, cultivated crops, and small grain, high for
trees and for woodland wildlife habitat, medium for
pasture, and low for building site development, sanitary
facilities, and most recreation uses.

The steep, uneven slopes and the stones and seep
spots in a few places limit equipment use. The silty clay
loam surface layer is slippery when wet. If the soil is
overgrazed or plowed for seedbed preparation, the
hazard of erosion is very severe. Reseeding with cover
crops or companion crops or by trash mulch or no-till
seeding reduces erosion. Proper stocking, pasture
rotation, and mowing for weed control are needed to
maintain a good stand of key forage plants. Limiting
grazing in winter months and other wet periods helps to
prevent soil compaction. .

This soil is suited to trees and for woodland wildlife
habitat. Locating logging roads and skid trails on the
contour reduces erosion. The steep, uneven slopes and
silty clay loam surface layer limit the use of planting and
mowing equipment. Coves and north- and east-facing
slopes are the best woodland sites because they have
more water available for growth and have cooler
temperatures because they have less exposure to the
prevailing winds and the sun.

Steep slopes, high shrink-swell potential of the middie
and lower parts of the clayey subsoil, low strength,
moderately slow permeability, some seasonal wetness,
and susceptibility to hillside slippage severely limit the
use of this soil as sites for buildings and sanitary
facilities. Trails in recreation areas should be protected
against erosion and should be laid out on the contour it
possible.

The capability subclass is Vle. The woodland suitability
subclass is 1r.

BuB—Brookside-Urban land complex, 3 to 15
percent slopes. This map unit consists of deep, gently
sloping and strongly sloping, moderately well drained
Brookside soil and Urban land on alluvial fans and foot
slopes. Most areas range from 5 to 50 acres.
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Areas of this unit are about 45 percent Brookside silty
clay loam and 40 percent Urban land. Areas of the
Brookside soil and Urban land are so intricately mixed or
so small that mapping them separately is not practical.

Typically, the surface layer of the Brookside soil is
brown, friable silty clay loam about 7 inches thick. The
subsoil is about 48 inches thick. The upper part is dark
yellowish brown, friable silty clay loam and firm clay, and
the lower part is yellowish brown, mottled, firm clay. The
substratum to about 80 inches is yellowish brown,
mottled, firm silty clay and channery clay loam. In some
areas the surface layer is darker colored. The Brookside
soil has been radically altered in some areas that have
been cut, built up, or smoothed.

The Urban land is covered by streets, parking lots,
buildings, and other structures that so obscure or alter
the soil that identification is not feasible.

Included in mapping are areas of wetter soils below
seep spots and drainageways. Included soils make up
about 15 percent of most areas.

Permeability in the Brookside soil is moderately siow.
Runoff is medium or rapid. The available water capacity
is moderate. Potential frost action is moderate. The
shrink-swell potential is high. Reaction is medium acid to
neutral in the upper part of the root zone and medium
acid to mildly alkaline in the lower part.

The Brookside soil, the open part of the map unit, is
used for building sites, lawns, and gardens. The potential
is high for lawns, trees, and shrubs, medium for
vegetable and flower gardens, and low for sanitary
facilities and building site development.

The Brookside soil is suited to vegetable and flower
gardens if the risk of erosion is controlled and the
organic matter content and tilth are maintained.
Subsurface drains are needed in some areas to drain
seep spots and included wetter soils. Diversions are
needed in some areas. Incorporating plant residue and
leaf litter into the surface layer and using cover crops
help to maintain tilth and reduce erosion. Tilling within
the optimum moisture range helps to prevent soil
compaction and crusting of the surface layer after
intense rains. Wet-tolerant trees and shrubs should be
planted. The spots of cut and fill are not well suited to
lawns and gardens. Tilth is very poor in exposed subsoil
material, which is sticky when wet and hard when dry.

Moderately slow permeability, high shrink-swell
potential in the clayey subsoil, and seasonal wetness are
severe limitations for buildings and sanitary facilities.
Areas on foot slopes are subject to hillside slippage. The
silty clay loam surface layer of the Brookside soil is
sticky when wet. Footing drains and exterior wall
coatings help to prevent wet basements. Providing
suitable base material improves local roads and streets.
Basement excavations should be backfilled along the
foundation with material containing less clay to reduce
the hazard of damage caused by the shrinking and
swelling of the soil. Sanitary facilities should be
connected to central sewers and treatment facilities if
possible.

Soil survey

The capability subclass is llle for the Brookside soil.
No woodland suitability subclass is assigned. Urban land
is not assigned to a capability subclass or woodiand
suitability subclass.

BuD—Brookside-Urban land complex, 15 to 40
percent slopes. This map unit consists of deep,
moderately steep and steep, moderately well drained
Brookside soil and Urban land on foot slopes below
steep hillsides. Most areas range from 5 to 100 acres.

Areas of this unit are about 50 percent Brookside silty
clay loam and 40 percent Urban land. Areas of the
Brookside soil and Urban land are so intricately mixed or
so small that mapping them separately is not practical.

Typically, the surface layer of the Brookside soil is
brown, friable silty clay loam about 7 inches thick. The
subsoil is about 48 inches thick. The upper part is
yellowish brown, friable silty clay loam and firm clay, and
the lower part is yellowish brown and brown, mottled,
firm clay. The substratum to about 80 inches is light olive
brown and yellowish brown, mottled, firm silty clay and
channery clay loam. In some areas, the surface layer is
darker colored. The Brookside soil has been radically
altered in some areas that have been cut, built up, or
smoothed.

The Urban land part of the unit is covered by streets,
parking lots, buildings, and other structures that so
obscure or alter the soil that identification is not feasible.

Included in mapping are areas of wetter soils, mainly
below seep spots and drainageways. Included soils
make up about 15 percent of most areas.

Permeability in the Brookside soil is moderately slow.
Runoff is very rapid. The available water capacity is
moderate. Potential frost action is moderate. The shrink-
swell potential is high. Reaction is medium acid to
neutral in the upper part of the root zone and medium
acid to mildly alkaline in the lower part.

The Brookside soil, the open part of the map unit, is
used for building sites, lawns, and gardens. The potential
is low for lawns, flower and vegetable gardens, sanitary
facilities, and building site development and high for
shrubs and trees.

The moderately steep and steep slopes and erosion
hazard severely limit the use of the Brookside soil for
lawns and vegetable and flower gardens. Some areas
are in trees, vines, and ground cover, to which the soil is
well suited. The silty clay loam surface layer is sticky
when wet and hard when dry.

Moderately slow permeability, high shrink-swell
potential in the clayey subsoil, moderately steep and
steep slopes, and susceptibility to hillside slippage are
severe limitations for buildings and sanitary facilities.
Foundations and footings of dwellings and small
buildings should be designed to prevent structural
damage caused by the shrinking and swelling of the soil.
Sanitary facilities should be connected to central sewers
and treatment facilities if possible. Cover is needed
during construction to reduce the risk of erosion.
Providing suitable base material improves local roads.
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The capability subclass is IVe for the Brookside soil.
No woodland suitability subclass is assigned for the
Brookside soil. No capability subclass or woodland
suitability subclass is assigned for Urban land.

Cg—Chagrin silt loam, occasionally flooded. This
nearly level, deep, well drained soil is on flood plains. It
is subject to occasional flooding. The slope range is 0 to
3 percent. Most areas are 5 to 100 acres.

Typically, the surface layer is dark grayish brown,
friable silt loam about 9 inches thick. The subsoil is
brown, friable silt ioam and loam about 34 inches thick.
The substratum to about 62 inches is stratified brown
and dark yellowish brown, friable loam and sandy loam.

Included with this soil in mapping are small areas of
the somewhat poorly drained Newark soils in slight
depressions or in narrow bands adjacent to slope breaks
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to terraces or uplands. Those soils make up about 10
percent of most areas. Also included on alluvial fans at
the base of hillside drainageways are small areas of soils
that have a gravelly loam and channery loam surface
layer. The pebbles and small flat stones reduce the
available water capacity and may interfere with tillage.
These soils make up about 15 percent of most areas.

Permeability is moderate in this Chagrin soil. Runoff is
slow. The available water capacity is high. The surface
layer is easily tilled. The shrink-swell potential is low, and
potential frost action is moderate. Reaction in the root
zone is neutral to medium acid.

Most areas are farmed. Corn and hay are the main
crops. The potential is high for cultivated crops, pasture,
and trees (fig. 6). It is medium for small grain and hay. It
is low for building site development and sanitary
facilities.

Figure 6.—Chagrin silt loam, occasionally flooded, is well suited to corn. The farm buildings are on Otwell soils.
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This soil can be cropped intensively with continuous
row crops under good management. In some years
planting is delayed by flooding, and yields, especially of
small grain and hay, are reduced by flooding and
siltation. Water ponds on the included Newark soils for
short periods following floods and heavy rainfall and
reduces yields. This Chagrin soil is well suited to
irrigation. Maintaining tilth and organic matter content
and draining included wetter soils are major concerns of
management. Controlling johnsongrass, foxtail, and other
weeds is also a problem in some areas. Conservation
tillage, which leaves crop residue on the surface, and
incorporating crop residue into the plow layer increase
organic matter content, improve tilth, and reduce runoff.
Tilling within the optimum range of moisture content
helps to prevent soil compaction and helps to maintain
tilth.

This soil is suited to pasture. Proper stocking, pasture
rotation, mowing to control weeds, and timely application
of fertilizar are needed to maintain good stands of key
forage plants. Limiting grazing in winter and other wet
periods helps to prevent soil compaction. This soil is well
suited to trees, but only a very small acreage is used for
woodland. Seedlings grow well if competing vegetation is
controlled or removed by spraying, mowing, or disking.

The flood hazard is a severe limitation for buildings
and sanitary facilities. The potential is good for such
recreation uses as picnic areas, hiking trails, and golf
fairways.

The capability subclass is llw. The woodland suitablility
subclass is 10.

. ChB—Chill gravelly loam, 3 to 8 percent slopes.
This gently sloping, deep, well drained soil is on well
defined stream terraces. Slopes are uniform to slightly
convex. Areas are commonly oblong and parallel the
stream. Most areas range from 10 to 50 acres.

Typically, the surface layer is brown, very friable
gravelly loam about 9 inches thick. The subsoil is about
45 inches thick. The upper and middle parts are brown
and dark yellowish brown, friable gravelly loam, and the
lower part is brown, very friable very gravelly sandy
loam. The substratum to about 60 inches is brown, loose
very gravelly sand.

Included with this soil in mapping are narrow bands of
more sandy soils that have a low available water
capacity and are droughty in most years. Included soils
make up about 15 percent of most areas.

Permeability is moderately rapid in the subsoil and
rapid in the substratum. The available water capacity is
moderate. Runoff from cultivated areas is medium. The
shrink-swell potential is low. Potential frost action is
moderate. In unlimed areas, reaction in the root zone is
medium acid to very strongly acid.

Most areas are idle or are used for urban or industrial
development. The potential is medium for cultivated
crops, hay, and pasture and high for building site
development and trees.
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This soil is suited to corn and small grain and to
grasses and legumes for hay. Deep-rooted legumes are
difficult to maintain in some areas. Cultivated crops can
be grown year after year if the hazard of erosion is
controlled. The soil warms and dries early in spring and
is well suited to early season specialty crops, but frost is
a hazard because of poor air drainage. The soil is well
suited to irrigation. Droughtiness and erosion control are
the main management concerns. Conservation tillage,
which leaves crop residue on the surface; incorporating
crop residue into the plow layer; grasses and legumes in
the cropping system; and contour tillage, cover crops,
and contour stripcropping on the longer slopes reduce
the erosion hazard.

This soil is suited to pasture and is well suited to
grazing early in spring. Reseeding with cover crops or
companion crops or by trash mulch or no-till seeding
reduces the hazard of erosion. Proper stocking, pasture
rotation, mowing for weed control, and timely application
of lime and fertilizer are needed to maintain a good
stand of key forage plants.

This soil is well suited to trees, but only a small
acreage is used for woodland. Most idle areas are
reverting to low quality species. Mechanical planting and
mowing to reduce plant competition are possible.

This soil is well suited as a site for buildings and for
septic tank absorption fields. Sloughing is a hazard in
excavations. Local roads can be improved by replacing
the surface layer and subsoil with a suitable base
material. The soil is droughty for lawns. It is well suited
to extensive recreation uses. The pebbles in the surface
layer interfere with such uses as ball diamonds. The soil
is a good source of gravel.

The capability subclass is lle. The woodland suitability
subclass is 20.

CmB—Chilli-Urban land complex, 0 to 8 percent
slopes. This map unit consists of deep, nearly level and
gently sloping, well drained Chili soil and Urban land on
stream terraces. Most areas range from 10 to 100 acres.

Areas of this unit are about 50 percent Chili gravelly
loam and about 40 percent Urban land. Areas of the
Chili soil and Urban land are so intricately mixed or so
small that mapping them separately is not practical.

Typically, the surface layer of the Chili soil is brown,
very friable gravelly loam about 9 inches thick. The
subsoil is about 45 inches thick. The upper and middle
parts are brown and yellowish brown, friable gravelly
loam, and the lower part is brown, very friable very
gravelly sandy loam. The substratum to about 60 inches
is brown, loose very gravelly sand. The soil has been
radically altered in some small areas that have been cut,
built up, or smoothed.

The Urban land consists of streets, raiiroads, parking
lots, buildings, and other structures that so obscure or
alter the soil that identification is not feasible.

Included in mapping are areas of more sandy soils
that have a low available water capacity and are
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droughty. Included soils make up about 10 percent of
most areas.

Permeability is moderately rapid in the subsoil and
rapid in the substratum of this Chili soil. Surface runoff is
slow or medium. The available water capacity is
moderate. The shrink-swell potential is low. Potential
frost action is moderate. Unless the soil has been limed,
reaction in the root zone is medium acid to very strongly
acid.

The Chili soil, the open part of the map unit, is used
for lawns and gardens. The potential is high for lawns,
vegetable and flower gardens, shrubs, trees, building site
development, and recreation uses.

The Chili soil is suited to lawns, vegetable and flower
gardens, shrubs, and trees. It warms and dries early in
spring and is well suited to early gardening. The soil is
droughty during dry periods but is well suited to irrigation.
Incorporating plant residue into the surface layer
increases the organic matter content and the available
water capacity. The included spots of cut and fill land
are not well suited to lawns and gardens because
exposed subsoil material has very poor tilth.

The Chili soil is well suited as a site for buildings,
septic tank absorption fields, and extensive recreation
uses. The gravel in the surface layer interferes with such
intensive recreation uses as ball diamonds. Sloughing is
a hazard in excavations. Local roads can be improved by
replacing the surface layer and subsoil with a suitable
base material.

* The capability subclass is lle for the Chili soil. No
woodland suitability subclass is assigned for the Chili
soil. No capability subclass or woodland suitability
subclass is assigned for Urban land.

CuB—Culleoka slit loam, 3 to 8 percent slopes.
This moderately deep, gently sloping, well drained soil is
mainly on ridgetops. A few areas are on the crests of
knolls. Most areas are smooth and slightly convex and
range from 3 to 60 acres.

Typically, the surface layer is brown, friable silt loam
about 8 inches thick. The brown, friable subsoil is about
17 inches thick. It is silt loam in the upper part and
channery loam in the lower part. The substratum is
yellowish brown, friable very channery loam. Fine grained
sandstone bedrock is at about 33 inches.

Included with this soil in mapping are small areas of
the deep Wellston and Westmoreland soils near the
center of the wider ridgetops. Severely eroded soils that
are shallow over bedrock are included near slope breaks
and narrow ridge crests. Those soils have a channery silt
loam surface layer. Also included are areas underlain by
hard bedrock. Included soils make up about 20 percent
of most areas.

Permeability is moderate or moderately rapid in this
Culleoka soil, and the available water capacity is low.
Runoff is medium in cultivated areas. A few hard
siltstone and sandstone fragments are in the surface
layer, and the content of fragments increases with
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increasing depth in the subsoil. The shrink-swell potential
is low. Potential frost action is moderate. The root zone
is moderately deep over sandstone bedrock. In unlimed
areas, reaction in the root zone is medium acid or
strongly acid in the topsoil and subsoil and strongly acid
to slightly acid in the substratum.

Most of the acreage is farmed. A small acreage is
wooded. The potential is medium for cultivated crops,
hay, pasture, and building site development, low to
medium for sanitary facilities, and high for trees.

This soil is suited to corn and small grain and to
grasses and legumes for hay, but it is droughty. In
cultivated areas, the hazard of erosion is moderate.
Deep-rooted legumes are difficult to maintain in many
areas. Controlling erosion, maintaining tilth and organic
matter content and conserving moisture are concerns of
management. Conservation tillage, which leaves crop
residue on the surface; grasses and legumes;
incorporating crop residue into the plow layer; and cover
crops, contour tillage, and stripcropping reduce the
hazard of erosion. Tilling within the optimum range of
moisture content helps to prevent soil compaction.

This soil is suited to pasture. Reseeding with cover
crops or companion crops or by trash mulch or no-till
seeding reduces the hazard of erosion. Proper stocking,
pasture rotation, mowing to control weeds, and timely
application of lime and fertilizer are needed to maintain a
good stand of key forage plants. Limiting grazing in
winter and other wet periods helps to prevent soil
compaction. .

This soil is suited to trees. Mechanical planting and
mowing to reduce plant competition are possible.
Species selected for planting should be somewhat
tolerant of droughtiness.

This soil is suitable as a site for buildings without
basements. Depth to bedrock is a limitation for houses
with basements. Depth to bedrock and the possible
contamination of ground water are severe limitations for
sanitary facilities. Local roads can be improved by using
a suitable base material.

The capability subclass is lle. The woodland suitability
subclass is 20.

CuC—Culleoka silt loam, 8 to 15 percent slopes.
This moderately deep, strongly sloping, well drained soil
is on narrow ridgetops and on the crests of knolls.
Slopes are smooth with a few shallow drainageways
near the edge of some ridgetops. Areas range from 3 to
60 acres.

Typically, the surface layer is brown, friable silt loam
about 8 inches thick. The brown, friable subsoil is about
17 inches thick. It is silt loam in the upper part and
channery loam in the lower part. The substratum is
yellowish brown, friable very channery loam. Fine grained
sandstone bedrock is at about 33 inches.

Included with this soil in mapping are small areas of
the deep Wellston and Westmoreland soils, commonly
near the center of wide ridgetops. A few narrow bands of
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the more droughty Dekalb soils are included near slope
breaks on some ridgetops. Also included are areas
underlain by hard bedrock. Included soils make up about
20 percent of most areas.

Permeability is moderate or moderately rapid in this
Culleoka soil, and available water capacity is low. Runoff
is rapid in cultivated areas. The shrink-swell potential is
low. Potential frost action is moderate. The root zone is
moderately deep over sandstone bedrock. Unless the
soil has been limed, reaction in the root zone is medium
acid or strongly acid in the topsoil and subsoil and
strongly acid to slightly acid in the substratum.

Most areas are used for hay, pasture, or cultivated
crops. The potential is medium for cultivated crops, hay,
pasture, and building site development, low to medium
for sanitary facilities, and high for trees and for openland
and woodiand wildlife habitat.

This soil is suited to cultivated crops and small grain
and to grasses and legumes for hay, but it is droughty. If
it is cultivated or the protective cover is removed, the
erosion hazard is severe. Controlling erosion, conserving
moisture, and maintaining tilth and organic matter
content are concerns of management. If conservation
measures are used, a common rotation includes a
cultivated crop or small grain about half the time of the
rotation. Conservation tillage, which leaves crop residue
on the surface, grasses and legumes, cover crops, and
contour stripcropping reduce the hazard of erosion.
Tilling within the optimum moisture range helps to
prevent soil compaction.

This soil is suited to pasture. Desep-rooted legumes are
difficult to maintain in many areas. Reseeding with cover
crops or companion crops or by trash mulch or no-till
seeding reduces the hazard of erosion. Proper stocking,
pasture rotation, mowing to control weeds, and timely
application of lime and fertilizer are needed to maintain a
good stand of key forage plants. Limiting grazing in
winter and other wet periods helps to prevent soil
compaction.

This soil is suited to trees. Locating skid trails and
logging roads on the contour helps to control runoff and
erosion. Mechanical planting and mowing to reduce plant
competition are possible.

This soil is suitable as a site for buildings even though
the slope and depth to bedrock are limitations, especially
for houses with basements. Local roads can be
improved by using a suitable base material. Locating
driveways across the slope reduces the angle of incline
and erosion. The slope, bedrock, and possible
contamination of ground water are severe limitations for
sanitary facilities.

The capability subclass is llle. The woodland suitability
subclass is 20.

DkB—Dekalb loam, 3 to 8 percent slopes. This
moderately deep, gently sloping, well drained soil is
mainly on narrow ridgetops and low knolls. A few areas
are near slope breaks on broad ridgetops. Slopes are
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smooth and even to convex. Most areas are 2 to 20
acres.

Typically, the surface layer is brown, friable loam about
6 inches thick. The subsoil is yellowish brown, friable
channery loam and very channery loam about 17 inches
thick. The substratum is yellowish brown, very friable
very channery sandy loam. Hard, brown and olive brown
fine and medium grained sandstone is at a depth of
about 28 inches.

Included with this soil in mapping are small areas of
the more silty Culleoka soils and the deep, more silty
Westmoreland soils at the center of ridgetops. Both of
those soils have a lower content of coarse fragments in
the subsoil and higher available water capacity than this
Dekalb soil. Included soils make up -about 20 percent of
most areas.

Permeability is rapid or moderately rapid, and the
available water capacity is very low. Runoff is slow from
cultivated areas. The soil dries rapidly after rains.
Sandstone fragments are common in the surface layer,
and the content generally increases with increasing
depth to about 80 percent by volume in the substratum.
Potential frost action and the shrink-swell potential are
low. The root zone is moderately deep over sandstone
bedrock. In unlimed areas, reaction in the root zone is
very strongly acid or strongly acid.

Most of the acreage is farmed. The potential is
medium for building site development, medium or low for
sanitary facilities, and medium for cultivated crops, hay,
pasture, and trees.

This soil is suited to cultivated crops, small grain, and
hay. The hazard of droughtiness, however, is severe.
The soil warms and dries early in spring and is well
suited to early spring planting. Yields of corn and late
cuttings of hay are generally reduced because of the
very low available water capacity. Deep-rooted legumes,
such as alfalfa, are difficult to maintain in many areas. In
cultivated areas, the hazard of erosion is moderate.
Controlling erosion, maintaining tilth and organic matter
content, and conserving moisture are concerns of
management. Conservation tillage, which leaves crop
residue on the surface, grasses and legumes in the
cropping system, incorporating crop residue into the plow
layer, and cover crops, contour tillage, and stripcropping
reduce the hazard of erosion and improve tilth and
organic matter content. The soil dries and warms early in
spring and is especially well suited to early season
crops. Because nutrients are rapidly leached, the soil
generally responds better to smaller but more frequent
or timely applications of fertilizer than to one large
application.

This soil is suited to pasture and is especially well
suited to grazing early in spring. Because the very low
available water capacity results in droughtiness in
summer, early spring seeding is best. Seeding with
companion crops or cover crops reduces the hazard of
erosion. Proper stocking, pasture rotation, mowing to
control weeds, and timely application of lime and
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fertilizer are needed to maintain a good stand of key
forage plants.

This soil is suited to trees. Mechanical planting and
mowing to reduce plant competition are possible on this
soil. Drought-tolerant species should be planted.

This soil is suitable as a site for buildings even though
hard bedrock at a depth of 20 to 40 inches is a
limitation, especially for houses with basements. Blasting
of bedrock is generally required for basements. The
bedrock and the possible contamination of ground water
are severe limitations for sanitary facilities.

The capability subclass is lle. The woodland suitability
subclass is 3f.

DkC—Dekalb loam, 8 to 15 percent slopes. This
moderately deep, strongly sloping, well drained soil is on
narrow ridgetops, near slope breaks of broad ridgetops,
and on knolls. Slopes are generally smooth and convex.
Most areas are 3 to 20 acres.

Typically, the surface layer is brown, friable loam about
6 inches thick. The subsoil is yellowish brown, friable
channery loam and very channery loam about 17 inches
thick. The substratum is yellowish brown, very friable
very channery sandy loam. Hard fine and medium
grained sandstone bedrock is at about 28 inches.

Included with this soil in mapping are small areas of
the more silty Culleoka soils and the more silty, deep
Westmoreland soils, commonly near the center of
ridgetops. Both of these included soils have a lower
content of coarse fragments in the subsoil and higher
available water capacity and are more productive than
this Dekalb soil. Included soils make up about 20
percent of most areas.

Permeability is rapid or moderately rapid in this Dekalb
soil, and the available water capacity is very low. Runoff
is medium from cultivated areas. The potential frost
action is low. The shrink-swell potential is low. The root
zone is moderately deep over sandstone bedrock.
Unless the soil has been limed, reaction in the root zone
is strongly acid or very strongly acid.

Most areas are used for hay, pasture, trees, and some
cultivated crops. The potential is medium for cultivated
crops, hay, pasture, trees, and building site development
and medium or low for sanitary facilities.

This soil is suited to cultivated crops and small grain
and to grasses and legumes for hay and pasture.
Droughtiness generally reduces yields of corn and late
cuttings of hay: Controlling erosion, conserving moisture,
and increasing the organic matter content are concerns
of management. If conservation measures are used, a
common rotation includes a cultivated crop or small
grain about half the time of the rotation. Conservation
tillage, which leaves crop residue on the surface,
grasses and legumes, crop residue for mulch, cover
crops, and contour stripcropping reduce the hazard of
erosion and increase organic matter content.

This soil dries and warms early in spring and is well
suited to tillage and grazing early in spring. Because of

droughtiness in summer, seeding early in spring is best.
Reseeding with cover crops or companion crops or by
trash mulch or no-till seeding reduces the hazard of
erosion. Because nutrients are rapidly leached, the soil
generally responds better to smaller but more frequent
or timely applications of fertilizer than to one large
application. Deep-rooted legumes are difficult to maintain
in many areas. Proper stocking, pasture rotation, mowing
to control weeds, and timely application of lime and
fertilizer are needed to maintain a good stand of key
forage plants.

This soil is suited to trees. Locating skid trails and
logging roads on the contour reduces erosion. Mowing
reduces plant competition. Drought-tolerant species
should be selected for planting.

This soil is suitable as a site for buildings even though
the depth to hard bedrock and the slope are limitations,
especially for houses with basements. The depth to
bedrock, slope, and possible contamination of ground
water are severe limitations for sanitary facilities. Blasting
of bedrock is generally required for basements. Locating
driveways across the slope reduces the angle of incline
and erosion. Leach lines in septic tank effluent fields
should be constructed across the slope to reduce
seepage to the surface. Maintaining as-much cover as
possible on the site during construction reduces erosion.

The capability subclass is llle. The woodland suitability
subclass is 3f.

DkD—Dekalb loam, 15 to 25 percent slopes. This
moderately deep, well drained, moderately steep soil is
in narrow bands around the upper part of hillsides, on
knolls, and along drainageways. Most areas have
smooth or convex slopes and range from 5 to 40 acres.

Typically, the surface layer is brown, friable loam about
6 inches thick. The subsoil is yellowish brown, friable
channery loam and very channery loam about 17 inches
thick. The substratum is yellowish brown, very friable
very channery sandy loam. Hard, fine and medium
grained sandstone bedrock is at a depth of about 28
inches.

Included with this soil in mapping are a few areas of
the deeper, more productive Richland soils on the lower
parts of hillsides and in coves. Also included are a few'
areas of severely eroded soils, shallow soils, very stony
soils, and rock outcrop near slope breaks. Included soils
make up about 15 percent of most areas.

Permeability is rapid or moderately rapid in this Dekalb
soil. The available water capacity is very low, and the
soil is droughty. Runoff is rapid from cultivated areas.
The soil dries rapidly after rains. Sandstone fragments
are common in the surface layer, and the content
generally increases with increasing depth to about 80
percent by volume in the substratum. Potential frost
action and the shrink-swell potential are low. The root
zone is moderately deep over sandstone bedrock. In
unlimed areas, reaction in the root zone is strongly acid
or very strongly acid.
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Most of the acreage is pasture and cropland. A
smaller acreage is wooded. The soil potential is medium
for cultivated crops, small grain, hay, pasture, trees, and
woodland and openland wildlife habitat and low for
building site development and sanitary facilites.

This soil is suited to pasture and long-term hay crops
and to small grain and occasional cultivated crops if the
hazard of erosion is controlled and careful management
is used. A commonly used rotation includes sod crops
about three-fourths of the time. Deep-rooted legumes
are difficult to maintain in many areas. In summer the
very low available water capacity results in droughtiness,
which reduces yields of corn, pasture, and late cuttings
of hay. Seeding early in spring avoids summer
droughtiness. The soil is especially well suited to grazing
and planting early in spring. If the soil is plowed for
reseeding, the hazard of erosion is very severe.
Reseeding by trash mulch or no-till seeding or with cover
crops or companion crops reduces the hazard of
erosion. Plowing or other deep tillage is difficult on
included areas of shallow and very stony soils.
Conserving moisture and controlling erosion are the
major concerns of management. Proper stocking,
pasture rotation, mowing to control weeds, and timely
application of lime and fertilizer are needed to maintain a
good stand of key forage plants. Because nutrients are
rapidly leached, the soil generally responds better to
smaller but more frequent or timely additions of fertilizer
than to one large application.

This soil is suited to trees. Locating skid trails and
logging roads on the contour reduces erosion.
Mechanical planting is difficult on included very stony
areas because of rock fragments in and on the surface.
Mowing reduces plant competition. Drought-tolerant
species should be planted.

The moderately steep slope, bedrock at a depth of 20
to 40 inches, and possible pollution of ground water are
severe limitations for buildings and sanitary facilities.
Maintaining as much cover as possible on the site during
construction reduces erosion. Trails in recreation areas
should be protected against erosion and should be laid
out on the contour if possible. _

The capability subclass is IVe. The woodland suitability
subclass is 3f.

DkE—Dekalb loam, 25 to 40 percent slopes. This
moderately deep, steep, well drained soil is on hillsides,
on knolls, and along small drainageways. Most areas
have smooth slopes and range from 10 to 50 acres.

Typically, the surface layer is very dark grayish brown,
very friable loam about 2 inches thick. The subsurface
layer is brown, friable loam about 4 inches thick. The
subsoil is yellowish brown, friable channery loam and
very channery loam about 17 inches thick. The
substratum is yellowish brown, very friable very channery
sandy loam. Hard fine and medium grained sandstone
bedrock is at about 28 inches.

Included with this soil in mapping are small areas of
the deeper Richland soils on the lower part of hillsides
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and in coves. Also included are a few rock outcrops and
areas of stony soils. Included soils make up about 20
percent of most areas.

Permeability is moderately rapid or rapid in this Dekalb
soil. The available water capacity is very low. The soil is
droughty. Runoff is very rapid when the plant cover is
removed. The root zone is moderately deep over
sandstone bedrock. The potential frost action and shrink-
swell potential are low. Unless the soil has been limed,
reaction in the root zone is very strongly acid or strongly
acid.

Most areas are pasture and woodland. The potential is
medium for pasture, trees, and woodland wildlife habitat.
It is low for cultivated crops, small grain, hay, sanitary
facilities, and building site development.

This soil is suited to permanent pasture. Areas where
slopes are smooth are suited to hay. Early in spring the
soil dries and is well suited to grazing. The slope limits
the use of equipment. If the soil is plowed for reseeding,
the hazard of erosion is very severe. Conserving
moisture and controlling erosion are major concerns of
management. Reseeding by trash mulch or no-till
seeding or with companion crops or cover crops reduces
the hazard of erosion. Deep-rooted legumes are difficult
to maintain in many areas. Proper stocking, pasture
rotation, and mowing for weed control are needed to
maintain a good stand of key forage plants. Because
nutrients are rapidly leached, the soil generally responds
better to smaller but more frequent or timely applications
of fertilizer than to one large application.

This soil is suited to trees and woodland wildlife
habitat. Locating skid trails and logging roads on the
contour reduces the hazard of erosion. Mechanical
planting and mowing to reduce plant competition are
very difficult because of the steep slopes and the
included stony areas and sandstone rock outcrops.
Coves and north- and east-facing slopes are the best
woodland sites. They have cooler temperatures and
more water available for growth because they have less
exposure to the sun and the prevailing winds. Drought-
tolerant species should be planted.

The steep slope, bedrock at a depth of 20 to 40
inches, and possible pollution of ground water are
severe limitations for buildings and sanitary facilities.
Trails in recreation areas should be protected against
erosion and should be laid out on the contour if possible.

The capability subclass is Vle. The woodland suitability
subclass is 3f.

DmF—Dekalb moderately channery loam, 40 to 70
percent slopes. This moderately deep, very steep, well
drained soil is mainly in long narrow bands around
hillsides. A few areas are wide. High massive sandstone
bedrock escarpments are generally at the midsiope or
near the uppermost part of slopes. Boulders are below
these escarpments. The surface layer contains 15 to 30
percent flat sandstone fragments. Considerable mixing of
rock and soil material through downslope movement
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occurs on long slopes. Most areas range from 5 to 100
acres.

Typically, the surface layer is very dark grayish brown
and brown, friable moderately channery loam about 5
inches thick. The subsoil is yellowish brown, friable
channery loam and very channery loam about 16 inches
thick. The substratum is yellowish brown, very friable
very channery sandy loam. Hard, fine and medium
grained sandstone bedrock is at a depth of about 25
inches.

Included with this soil in mapping are a few areas of
the deeper Richland soils, generally in coves, on narrow
benches, and on the lower part of long slopes. Also
included are high massive sandstone bedrock
escarpments and areas of very bouldery soils. Included
areas make up about 20 percent of most areas.

Permeability is rapid or moderately rapid in this Dekalb
soil, and available water capacity is very low. The soil is
droughty. Runoff is very rapid. Potential frost action and
shrink-swell potential are low. The root zone is
moderately deep over sandstone bedrock. Unless the
soil has been limed, reaction in the root zone is strongly
acid or very strongly acid.

Most areas are used for woodland and woodland
wildlife habitat. Some areas that were cleared pasture
are reverting to woodland. The potential is medium for
trees and woodland wildlife habitat. It is low for crops,
pasture, sanitary facilities, and building site development.

The very steep slope, droughtiness, and included
areas of bedrock escarpments and boulders severely
limit use for pasture and hay.

This soil is suited to trees and woodland wildlife
habitat. Locating skid trails and logging roads on the
contour reduces erosion. Coves and north- and east-
facing slopes are the best woodland sites. These sites
have cooler temperatures and more water available for
growth because they have less exposure to the
prevailing winds and the sun. The very steep slope
severely limits equipment use. Drought-tolerant species
should be planted.

This soil is very poorly suited as a site for buildings
and sanitary facilities. Many areas are scenic lookout
points and have potential for some kinds of recreation
use. Trails should be protected against erosion and
should be laid out on the contour if possible.

The capability subclass is Vlle. The woodland
suitability subclass is 3f.

Dp—Dumps. This unit consists of nonsoil fill materials
that include bricks, concrete, cinders, gravel, industrial
wastes, rocks, stones, and trash. A few areas near coal-

fired electric generating plants are almost entirely fly ash.

This unit is nearly level to very steep. It is barren in most
places, but a few reclaimed areas where a 12- to 18-inch
blanket of soil material is on the surface support some
vegetation. Most areas are 2 to 10 acres.

This unit commonly has poor physical characteristics
for plant growth. The organic matter content and

31

available water capacity are very low. Fly ash, however,
has a low or moderate available water capacity and is
neutral to moderately alkaline.

Areas, especially on fly ash, should be reclaimed with
a blanket of suitable soil material to reduce the hazards
of ground water pollution and erosion. Soil material used
for cover should be seeded with grasses or planted to
trees that can tolerate a very low available water
capacity.

Some areas could be developed for such uses as
recreation, parking lots, and openland wildlife habitat.
Onsite investigation, however, is needed to determine
suitability.

No capability subclass or woodland suitability subclass
is assigned.

Ds—Dumps, mine. This unit consists mostly of steep
and very steep ridges or cone-shaped piles of waste
material from deep coal mining. The material is quite
variable but is mostly soft, impure coal and black,
carbonaceous (roof) shale that originally contained a
relatively high content of sulfur compounds. The material
is locally referred to as mine gob, gob, or gob piles.
Some areas have burned or have oxidized with time and
consist of hard, red to gray, shaly or gravelly material
referred to locally as “red dog.” Slopes are mostly steep
or very steep but in a few areas have graded tops that
are nearly level to strongly sloping.

This material was acid when mined. Oxidized material,
or red dog, is medium acid to neutral. Both burned and
unburned material has poor physical properties for plant
growth, and most areas are barren. A few of the larger
areas have been covered with soil material and support
plants. Mine gob has a high content of organic carbon
but is very low in the type of organic matter
characteristic of natural soils. Oxidized material is very
low in organic carbon and does not have organic matter.
Both materials have a low or very low available water
capacity. Water percolating through the extremely acid
material is a source of local stream pollution in many
areas.

Abandoned areas should be reclaimed to prevent
erosion, sedimentation, and acid drainage. Soil material
used to cover these areas should be seeded with
grasses or planted with trees that tolerate a fairly low
available water capacity and acid conditions.

Some areas could be developed as openland habitat.
Red dog is a source of surface material for many
township roads and private driveways.

No capability subclass or woodland suitability subclass
is assigned.

DuB—Duncannon-Urban land complex, 0 to I15
percent slopes. This map unit consists of deep, nearly
level to strongly sloping, well drained Duncannon soil
and Urban land on stream terraces. Slopes are
dominantly 0 to 8 percent. Most areas range from 5 to
100 acres.
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Areas of this unit are about 55 percent Duncannon silt
loam and 40 percent Urban land. Areas of Duncannon
soil and Urban land are so intricately mixed or so small
that mapping them separately is not practical.

Typically, the surface layer of the Duncannon soil is
brown, friable silt loam about 8 inches thick. The subsoil
is yellowish brown and brown, friable silt loam about 39
inches thick. The substratum to about 95 inches is
yellowish brown, friable silt loam. In some places the soil
has been radically altered. Some low areas have been
filled or leveled during construction, and other small
areas have been cut, built up, or smoothed.

The Urban land is covered by streets, parking lots,
buildings, and other structures that so obscure or alter
the soil that identification is not feasible.

Included in mapping are areas of moderately well
drained Otwell soils that have a perched seasonal high
water table above a compact fragipan in the lower part
of the subsoil. Also included are a few moderately steep,
short slope breaks between terrace levels. A few areas
of nearly level Duncannon soils are not mixed with areas
of Urban land. Included soils make up 5 to 10 percent of
most areas.

Permeability in the Duncannon soil is moderate. Depth
to the seasonal high water table is 36 to 72 inches.
Runoff is slow to rapid, depending on the slope.
Available water capacity is moderate or high. Potential
frost action is high. The shrink-swell potential is low.
Unless the soil has been limed, reaction in the topsoil
and subsoil is medium acid or strongly acid.

The Duncannon soil is used for building sites, lawns,
and gardens. The potential is high for lawns, vegetable
and flower gardens, shrubs, trees, most recreation uses,
sanitary facilities, and building site development.

This Duncannon soil is well suited to lawns, vegetable
and flower gardens, shrubs, and trees. Erosion is a
hazard on siopes of 3 to I5 percent. The surface layer is
easy to till but crusts after hard rains. Adding organic
material and using cover crops increase the rate of water
infiltration and reduce crusting and the risk of erosion.
The included spots of cut and fill land are not well suited
to lawns and gardens because subsoil material that is
exposed is very low in organic matter.

Even though some seasonal wetness and, in some
areas, slope are limitations, the Duncannon soil is well
suited as a site for buildings, most sanitary facilities,
lawns, and recreation. Local roads and streets can be
improved by providing a suitable base material to
overcome the risk of damage from frost action.

The capability subclass is llle for the Duncannon soil.
No woodland suitability subclass is assigned for the
Duncannon soil. No capability subclass or woodland
suitability subclass is assigned for Urban land.

EbB—EIba slity clay loam, 3 to 8 percent slopes.
This deep, gently sloping, well drained soil is on
smoothly rounded ridgetops and knolis. Most areas on
ridgetops are long and about 75 to 200 feet wide.
Individual areas range from 3 to 20 acres.

Soil survey

Typically, the surface layer is brown, friable silty clay
loam about 6 inches thick. The subsoil is about 36
inches thick. The upper part is yellowish brown, friable
silty clay loam, the middle part is yellowish brown and
brown, firm silty clay, clay, and channery silty clay, and
the lower part is light yellowish brown, friable silty clay
loam. The substratum is dark gray, firm channery silty
clay loam and very channery silty clay loam. Hard gray
limestone bedrock is at about 54 inches. The zone
immediately above the bedrock is mottled.

Included with this soil in mapping are areas of the
moderately well drained Lowell soils, which are more
acid in the upper part of the subsoil than this Elba soil.
Included soils make up about |5 percent of most areas.

Permeability is slow, and the available water capacity
is moderate. Runoff is medium in cultivated areas. The
shrink-swell potential is high. Potential frost action is
moderate. Reaction is medium acid to mildly alkaline in
the upper part of the subsoil and neutral to moderately
alkaline in the lower part.

Most areas are used for cultivated crops, small grain,
hay, and pasture. The potential is high for all these uses.
The potential is medium for trees and for building site
development, and it is low for most sanitary facilities.

This soil is suited to cultivated crops and small grains
and to grasses and legumes for hay and pasture. it is
well suited to deep-rooted legumes, such as alfalfa.
Controlling erosion and maintaining tilth and organic
matter content are concerns of management. The silty
clay loam surface layer is sticky when wet and hard
when dry. It crusts after hard rains. Conservation tillage,
which leaves crop residue on the surface; grasses and
legumes in the cropping system; incorporating crop
residue into the plow layer; and cover crops, contour
tillage, and stripcropping reduce the hazard of erosion
and help to maintain tilth and organic matter content.
Tilling within the optimum moisture range helps to
prevent compaction and clodding.

This soil is suited to pasture. If the soil is overgrazed
or plowed for seedbed preparation, the hazard of erosion
is moderate. Reseeding with cover crops or companion
crops or by the trash mulch or no-till seeding methods
reduces erosion. Proper stocking, pasture rotation,
mowing for weed control, and timely application of lime
and fertilizer are needed to maintain a good stand of key
forage plants. Limiting grazing in winter and other wet
periods helps to prevent soil compaction.

This soil is suited to trees and openland and woodland
wildlife habitat. Mechanical planting and mowing to
reduce plant competition are possible on this soil. Use of
equipment is moderately limited by the silty clay loam
surface layer, which is soft and slippery when wet.

This soil can be used as a site for buildings if
foundations and footings are designed to prevent
structural damage caused by the shrinking and swelling
of the soil. Foundations and footings should be backfilled
with material lower in clay content than the subsoil of
this soil. The hard bedrock at a depth of 40 to 80 inches
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hinders excavation for basements in some areas. Local
roads can be improved by providing a suitable base
material. The slow permeability, high clay content in the
subsoil, and depth to bedrock are severe limitations for
most sanitary facilities.

The capability subclass is lie. The woodland suitability
subclass is 3c.

EbC—Elba slity clay loam, 8 to I5 percent slopes.
This deep, strongly sloping, well drained soil is on
rounded ridgetops, knolls on hilltops, and benches on
hillsides. The ridges are commonly smoothly rounded,
and areas on hillsides are generally even and uniform.
Most areas range from 3 to 30 acres.

Typically, the surface layer is brown, friable silty clay
loam about 6 inches thick. The subsoil is yellowish
brown and brown, firm silty clay loam, silty clay, and clay
about 36 inches thick. The substratum is dark gray, firm
channery silty clay loam. Hard, gray limestone bedrock is
at about 54 inches.

Included with this soil in mapping are areas of the
moderately well drained Lowell soils and Westmore soils,
which have more silt and less clay in the upper part of
the soil than this Elba soil has. Those soils are more
acid in the upper part of the soil. They are in saddles
and at the center of wide ridgetops. Included soils make
up about 20 percent of most areas.

Permeability is slow in this Elba soil. Runoff from
cultivated areas is rapid. The available water capacity is
moderate. The shrink-swell potential is high, and
potential frost action is moderate. Reaction is medium
acid to mildly alkaline in the upper part of the subsoil
and neutral to moderately alkaline in the lower part.

Most areas are used for cultivated crops, hay, and
pasture. The potential is high for hay, pasture, and
openland and woodland wildlife habitat and medium for
cultivated crops, small grain, and trees. It is low for
sanitary facilities and medium to low for building site
development.

This soil is suited to cultivated crops and small grain
and to grasses and legumes for hay and pasture. It is
well suited to deep-rooted legumes, such as alfalfa. If it
is cultivated or the protective cover removed, the erosion
hazard is severe. Controlling erosion and maintaining tilth
and organic matter content are concerns of
management. If conservation measures are used, a
common rotation includes a cultivated crop or small
grain about half the time of the rotation. Conservation
tillage, which leaves crop residue on the surface,
grasses and legumes in the cropping system, cover
crops, crop residue for mulch, contour stripcropping, and
grassed waterways reduce the hazard of erosion and
help to maintain tilth and organic matter content. The
silty clay loam surface layer is sticky when wet and hard
when dry. Tilling within the optimum moisture range
helps to prevent compaction and clodding.

This soil is suited to pasture. If it is overgrazed or
plowed for seedbed preparation, the hazard of erosion is
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severe. Reseeding with cover crops or companion crops
or by trash mulch or no-till seeding reduces the hazard
of erosion. Proper stocking, pasture rotation, mowing for
weed control, and timely application of lime and fertilizer
are needed to maintain a good stand of key forage
plants. Limiting grazing in winter and other wet periods
helps to prevent soil compaction.

This soil is suited to trees and to openland and
woodland wildlife habitat. Locating skid trails and logging
roads on the contour reduces runoff and erosion.
Mechanical planting and mowing to reduce plant
competition are possible even though the siity clay loam
surface layer is soft and slippery when wet.

This soil is poorly suited as a site for sanitary facilities
because of slow permeability, high clay content in the
subsoil, and bedrock at a depth of 40 to 80 inches. The
hard bedrock hinders excavation in some areas. The soil
can be used as a site for buildings if foundations and
footings are designed to prevent structural damage
caused by the shrinking and swelling of the soil.
Foundations and footings should be backfilled with
material lower in clay content than the subsoil of this
soil. Local roads can be improved by providing a suitable
base material.

The capability subclass is llle. The woodland suitability
subclass is 3c.

EbD—Eiba silty clay loam, I5 to 25 percent slopes.
This deep, moderately steep, well drained soil is on
hillsides and on knolls on ridgetops. A few areas are on
bench-like bands around hillsides bounded above and
below by steeper soils. Areas are mainly long and
narrow on benches and circular knolls on ridgetops.
Most areas range from IO to 100 acres.

Typically, the surface layer is brown, friable silty clay
loam about 6 inches thick. The subsoil is yellowish
brown and brown, firm silty clay loam, silty clay, and clay
about 36 inches thick. The substratum is dark gray, firm
channery silty clay loam. Hard, gray limestone bedrock is
at a depth of about 54 inches.

Included with this soil in mapping are areas of
moderately well drained Lowell soils that are more acid
in the upper part than this Elba soil. The moderately well
drained Brookside soils are included in concave areas
and in narrow bands near the lower portion of hillsides
and benches. Included soils make up about 20 percent
of most areas.

Permeability is slow in this Eiba soil. Runoff from
cultivated areas is very rapid. The available water
capacity is moderate. Potential frost action is moderate.
The shrink-swell potential is high. Reaction is medium
acid to mildly alkaline in the upper part of the subsoit
and neutral to moderately alkaline in the lower part.

Most areas are used for pasture and crops. The
potential is high for pasture and hay and medium for
crops and trees. It is low for sanitary facilities and
building site development.

This soil is suited to occasional row crops in rotations
with small grain and hay if no-till management is used. It
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is also suited to long-term hay and is well suited to deep-
rooted legumes, such as alfalfa. Controlling erosion and
maintaining tilth and organic matter content are the
concerns of management. Conservation tillage, which
leaves crop residue on the surface, grasses and
legumes in the cropping system, incorporating crop
residue into the plow layer, grassed waterways, and
cover crops reduce erosion and improve tilth. The silty
clay loam surface layer is sticky when wet and hard
when dry. Tilling within the optimum moisture range
helps to prevent soil compaction and crusting.

This soil is suited to pasture. If it is overgrazed or
plowed for seedbed preparation, the hazard of erosion is
very severe. Reseeding with cover crops or companion
crops or by trash mulch or no-till seeding reduces the
hazard of erosion. Proper stocking, pasture rotation,
mowing for weed control, and timely application of lime
and fertilizer are needed to maintain a good stand of key
forage plants. Limited grazing in winter and other wet
periods helps to prevent soil compaction.

This soil is also suited to trees and woodland wildlife
habitat. Locating logging roads and skid trails on the
contour where practical reduces erosion. The use of
equipment is severely limited because the silty clay loam
surface layer is soft and slippery when wet. Coves and
north- and east-facing slopes are the best woodland
sites. These sites have more moisture available for
growth and cooler temperatures because they have less
exposure to the prevailing winds and the sun.
Mechanical planting and mowing to reduce plant
competition are possible.

This soil is poorly suited as a site for sanitary facilities
and buildings because of slow permeability, moderately
steep slopes, high shrink-swell potential, and high clay
content in the subsoil. Trails in recreation areas should
be protacted against erosion and should be laid out on
the contour if possible.

The capability subclass is |Ve. The woodland suitability
subclass is 3c.

EbE—EIlba siity clay loam, 25 to 40 percent slopes.
This deep, well drained, steep soil is mainly in bands on
hillsides. A few areas are on rounded knollis on hilltops.
The slopes are generally uniform. A few irregularities are
at hiliside slips in areas where the bedrock is calcareous
shale. Most areas range from 5 to 100 acres.

Typically, the surface layer is brown, friable silty clay
loam about 6 inches thick. The subsoil is yellowish
brown and brown, firm silty clay loam, silty clay, and clay
about 34 inches thick. The substratum is dark gray, firm
channery silty clay loam. Hard, gray limestone bedrock is
at about 48 inches.

Included with this soil in mapping are areas of the
moderately well drained Lowell soils, which are more
acid in the upper part of the soil than this Elba soil. The
moderately well drained Brookside soils are included in
concave areas and in areas near the base of longer
siopes. They are subject to hillside slippage. Included
soils make up about 20 percent of most areas.

Soil survey

Permeability in this Elba soil is slow. Runoff is very
rapid if the plant cover is removed. The available water
capacity is moderate. Reaction is medium acid to mildly
alkaline in the upper part of the subsoil and neutral to
moderately alkaline in the lower part.

About half the acreage is used for pasture and hay.
The rest is mostly woodland and woodland wildlife
habitat. The potential is low for small grain, cultivated
crops, sanitary facilities, and building site development. It
is medium for trees and permanent hay and pasture.

This soil is suited to pasture. Smooth slopes are suited
to perennial grasses and legumes for hay, but steep
slopes limit the use of equipment. The soil is well suited
to deep-rooted legumes, such as alfalfa. If the soil is
overgrazed or cultivated for seedbed preparation, the
hazard of erosion is very severe. Reseeding with cover
crops or companion crops or by trash mulch or no-till
seeding reduces erosion. Proper stocking, pasture
rotation, mowing for weed control, and timely application
of lime and fertilizer are needed to maintain a good
stand of key forage plants. Limited grazing in winter and
other wet periods helps to prevent soil compaction.

This soil is suited to trees. Laying out logging roads
and skid trails on the contour where practical reduces
erosion. Planting and mowing to reduce plant
competition is generally not practical because of the
steep slopes and silty clay loam surface layer. Coves
and north- and east-facing slopes are the best woodland
sites. These sites have more water available for growth
and have cooler temperatures because they have less
exposure to the prevailing winds and the sun.

The steep slopes, slow permeability, high shrink-swell
potential, and high clay content in the subsoil are severe
limitations for buildings and sanitary facilities. Areas
where bedrock is calcareous shale are very poorly suited
as sites for buildings because of the susceptibility to
hillside slippage. Trails in recreation areas should be
protected against erosion and should be laid out on the
contour if possible.

The capability subclass is Vle. The woodland suitability
subclass is 3c.

EIB—Elkinsvilie siit loam, 3 to 8 percent slopes.
This gently sloping, deep, well drained soil is on terraces.
Some terraces are low, well defined stream terraces
along the larger streams. Others are in high level
positions as much as about 300 feet above the main
streams. Slopes are typically smooth or convex with
irregularities along some small drainageways. Most areas
range from 3 to 10 acres.

Typically, the surface layer is brown, friable silt loam
about 9 inches thick. The subsoil is yellowish brown and
brown, friable silt loam and siity clay loam about 47
inches thick. The substratum to 68 inches is yellowish
brown, friable loam.

Included with this soil in mapping are small areas of
somewhat poorly drained Fitchville soils, mainly in
narrow bands adjacent to slope breaks to the uplands.
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These soils receive runoff and seepage water from
adjacent higher lying soils.

Permeability is moderate in this Elkinsville soil. The
available water capacity is very high. tn cultivated areas,
runoff is medium. The shrink-swell potential is moderate.
Potential frost action is high. Unless the soil has been
limed, reaction in the subsoil is medium acid to very
strongly acid.

Most areas are cropland and building sites. The
potential is high for cultivated crops, small grain, hay,
pasture, trees, building sites, and most sanitary facilities.

This soil is well suited to corn, small grain, grasses
and legumes for hay, and many specialty crops. Deep-
rooted legumes, such as alfalfa, are difficult to maintain
in many areas. The soil can be tilled early in spring.
There is, however, a frost hazard because of poor air
drainage. Cultivated crops can be grown year after year
if the hazard of erosion is controlled. The erosion hazard
is moderate if the soil is cultivated or the protective
cover is removed. Conservation tillage, which leaves
crop residue on the surface, grasses and legumes in the
cropping system, cover crops, and contour tillage reduce
the erosion hazard. Most slopes are short, but the few
long slopes are suited to contour stripcropping. The
surface layer crusts after hard rains. Tilling within the
optimum range of moisture content helps to prevent soil
compaction. The soil is suited to irrigation if the hazard
of erosion is controlled.

This soil is suited to pasture. If it is overgrazed or
plowed to prepare seedbeds, the hazard of erosion is
moderate. Reseeding with companion crops or by trash
mulch or no-till seeding reduces the hazard of erosion.
Proper stocking, pasture rotation, mowing for weed
control, and timely application of lime and fertilizer are
needed to maintain a good stand of key forage plants.
Limiting grazing in winter and other wet periods helps to
prevent soil compaction.

This soil is well suited to trees, but only a very small
acreage is used for woodland. Mechanical planting and
mowing to reduce plant competition are possible.

This soil is well suited as a site for buildings, sanitary
facilities, and recreation uses. The moderate shrink-swell
potential can be overcome by proper design and
installation. Local roads and streets can be improved by
providing a suitable base material.

The capability subclass is Ile. The woodland suitability
subclass is 1o.

EIC—Elkingville silt loam, 8 to I5 percent slopes.
This strongly sloping, deep, well drained soil is mainly on
stream terraces. Some areas are in high level coves and
benches near the heads of upland drainageways. Most
are dissected by one or more small drainageways.
Steeper slopes are near the drainageways. Slopes are
generally even to convex. Areas range from 3 to 20
acres.

Typically, the surface layer is brown, friable silt loam
about 9 inches thick. The subsaoil is yellowish brown and
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brown, friable silt loam and silty clay loam about 47
inches thick. The substratum to about 68 inches is
yellowish brown, friable loam.

About 10 percent of some areas is included spots of
severely eroded Elkinsville soils that have a yellowish
brown surface layer. Those severely eroded soils have
poor tilth, crust and puddle easily, and are hard to
protect from further erosion. Also included are small
areas of moderately well drained Otwell soils, which
have a very slowly permeable fragipan in the lower part
of the subsoil. Otwell soils make up about I5 percent of
most areas.

Permeability is moderate in this Elkinsville soil, and
available water capacity is very high. In cultivated areas,
runoff is rapid. The shrink-swell potential is moderate.
The potential frost action is high. Uniess the soil has
been limed, reaction in the root zone is medium to very
strongly acid.

Most areas are used for hay and pasture and to a
lesser extent for cultivated crops. The potential is high
for cultivated crops, hay, pasture, and trees, and medium
for sanitary facilities and building site development.

This soil is well suited to corn and small grain and to
grasses and legumes for hay. Stands of deep-rooted
legumes are difficult to maintain. Smooth, even slopes
are better suited to cultivated crops than dissected,
uneven slopes. If the soil is cultivated or the protective
cover is removed, the erosion hazard is severe.
Controlling erosion and maintaining tilth and organic
matter content are concerns of management. If
conservation measures are used, a common rotation
includes a cultivated crop or small grain about half the
time of the rotation. Conservation tillage, which leaves
crop residue on the surface, grasses and legumes in the
cropping system, contour stripcropping, cover crops,
grassed waterways, and crop residue for mulch reduce
the erosion. In some areas diversions are needed. The
surface layer crusts after hard rains. Tilling within the
optimum range of moisture content reduces compaction.

This soil is suited to pasture. If it is overgrazed or
plowed to prepare seedbeds, the hazard of erosion is
severe. Reseeding with companion crops or cover crops
or by trash mulch or no-till seeding reduces the hazard
of erosion. Proper stocking, pasture rotation, mowing to
control weeds, and timely application of lime and
fertilizer are needed to maintain a good stand of key
forage plants. Limiting grazing in winter and other wet
periods helps to prevent soil compaction.

This soil is well suited to trees, but only a small
acreage is used for woodland. Mechanical planting and
mowing to reduce plant competition are possible.

This soil is suitable as a site for buildings and most
sanitary facilities if good design and installation are used.
Slope, high potential frost action, low strength for roads,
and moderate shrink-swell potential are the main
limitations. Local roads can be improved by providing a
suitable base material. Leach lines in septic tank
absorption fields should be constructed across the slope
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to reduce seepage of the effluent to the surface.
Maintaining as much cover as possible on the site during
construction reduces the risk of erosion.

The capability subclass is llle. The woodland suitability
subclass is 10.

EID—Elkinsvilie slit loam, 15 to 25 percent slopes.
This deep, moderately steep, well drained soil is in
narrow bands between stream terraces and flood plains.
Some areas are in higher positions on benches and in
coves near the heads of upland drainageways. The
cove-like areas are generally dissected by drainageways.
Slopes are steeper near the drainageways and not so
steep on crests between drainageways. Most areas
range from 5 to 25 acres.

Typically, the surface layer is brown, friable silt loam
about 9 inches thick. The subsoil is yellowish brown and
brown, friable silt loam and silty clay loam about 47
inches thick. The substratum to about 68 inches is
yellowish brown, friable loam.

Included with this soil in mapping are spots of Otwell
soils on the less sloping parts of areas. Otwell soils have
a very slowly permeable fragipan in the lower part of the
subsoil. Also included are spots and narrow bands of
severely eroded soils that have a yellowish brown
surface layer and poor tilth. They are less productive
than this Elkinsville soil. Stone fragments up to 6 inches
in length are at the surface in bench and cove positions
below hillsides. Included soils make up 15 to 25 percent
of most areas.

Permeability is moderate in this Elkinsville soil, and
available water capacity is very high. In cultivated areas,
runoff is very rapid. The shrink-swell potential is
moderate. Potential frost action is high. Unless the soil
has been limed, reaction in the root zone is medium acid
to very strongly acid.

Most areas are used for hay and pasture and to a
lesser extent for cultivated crops. The potential is high
for hay, pasture, trees, and woodland wildlife habitat. It is
~ medium for cultivated crops and low for sanitary facilities
and building site development.

This soil is better suited to hay, pasture, and small
grain than to cultivated crops. Row crops can be grown
occasionally in rotations with grasses and legumes if the
hazard of erosion is controlled and good management is
used. A commonly used rotation includes cultivated
crops about one-fourth the time. In areas dissected by
drainageways, the small irregular shaped tracts are very
poorly suited to cultivated crops. If the soil is cultivated
or the protective cover is removed, the erosion hazard is
very severe. Controlling erosion and maintaining tilth and
organic matter content are concerns of management.
Contour stripcropping, conservation tillage, which leaves
crop residue on the surface, diversions, and grassed
waterways reduce runoff and erosion in cultivated areas.
Planting winter cover crops, mulching with manure,
leaving crop residue on the surface during winter,
including grasses and legumes in the cropping system,

Soil survey

and incorporating crop residue into the plow layer also
reduce erosion and help to maintain tilth.

This soil is suited to pasture. Deep rooted legumes are
difficult to maintain in many areas. If the soil is
overgrazed or plowed to prepare seedbeds, the hazard
of erosion is very severe. Reseeding by trash mulch or
no-till seeding or with cover crops or companion crops
reduces the hazard of erosion. Proper stocking, pasture
rotation, mowing to control weeds, and timely application
of lime and fertilizer are needed to maintain a good
stand of key forage plants. Limiting grazing in winter and
other wet periods helps to prevent soil compaction.

This soil is suited to trees and woodland wildlife
habitat. Locating skid trails and logging roads on the
contour reduces erosion. Mechanical planting and
mowing to reduce plant competition are possible. North-
and east-facing slopes provide the best woodland sites. .
These sites have cooler temperatures and have more
moisture available for growth because they have
exposure to the prevailing winds and the sun.

This soil is’severely limited as a site for buildings and
most sanitary facilities because of the slope. Maintaining
as much cover as possible on the site during
construction reduces erosion. Trails in recreation areas
should be protected against erosion and should be laid
out on the contour if possible.

The capability subclass is IVe. The woodland suitability
subclass is 1r.

FbB—Fairpolint gravelly clay loam, 0 to 8 percent
slopes. This nearly level to gently sloping, deep, well
drained soil is on mine spoil ridges and in concave
basin-like areas between ridges in areas surface mined
for coal. Ridge crests are gently rounded and have
smooth slopes. On some ridges, rills and small gullies
have formed near slope breaks. Some basins contain
intermittent pools and do not have drainage outlets. This
soil is a mixture of rock fragments and of partly
weathered fine earth material that was in or below the
profile of the original soil. Rock fragments are mostly
subrounded siltstone, shale, sandstone, and limestone.
Smaller amounts of coal and carbonaceous shale are in
most areas. There are a few large stones at the surface
and throughout the soil. Most areas are 5 to 20 acres.

Typically, the surface layer is light brownish gray,
friable gravelly clay loam about 5 inches thick. The
substratum to about 60 inches is light brownish gray,
brown, and gray, firm gravelly clay loam.

About I5 percent of some areas is included areas of
the more acid Bethesda soils, which commonly support
only poor to fair stands of vegetation. Along some
drainageways there are long narrow strips and spots of
recently deposited, nongravelly sediment as much as 12
inches thick.

Permeability is moderately slow. Runoff is slow and
medium. The available water capacity is low because of
the high percentage of coarse fragments and the
compactness of the material. The depth of the root zone
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varies. Potential frost action and the shrink-swell
potential are moderate. Unless the soil has been limed,
the root zone is medium acid to neutral. The organic
matter content is very low.

Most of the acreage is in grasses and legumes. The
potential is low for crops, hay, and trees and medium for
pasture. It is medium for building site development and
low to medium for sanitary facilities.

This soil is generally very poorly suited to the
commonly grown cultivated crops and small grain
because of the variable depth of the root zone, the low
available water capacity, and the very low organic matter
content. The stone fragments on and in the surface layer
prevent or seriously interfere with tillage.

Major problems in pasture management are the stone
-fragments on and in the surface layer and the low
available water capacity. Maintaining a plant cover and
surface mulch conserves moisture and reduces runoff
and erosion. Most commonly grown forage plants are
suited to this soil. Proper stocking and pasture rotation
are needed to maintain an adequate stand. Limiting
grazing in winter and other wet periods helps to prevent
compaction. A water supply for livestock is not available
in many areas, but potential reservoir sites are available.

This soil is suited to trees, but growth is generally slow
because of the very low organic matter content, low
available water capacity, and variable depth of the root
Zone. Grasses and legumes provide ground cover during
the establishment of seedlings. The stones in and on the
surface layer limit the use of planting and mowing
equipment.

Once this soil has settled, it is moderately well suited
as sites for buildings and most sanitary facilities. Onsite
investigation is needed to determine suitability.
Thickness of the soil over bedrock and control of storm
water runoff should be considered during the site
investigation. The moderately slow permeability severely
limits the use of this soil for septic tank absorption fields.
Droughtiness is a limitation for lawns. Small stones
seriously interfere with mowing and hinder excavation.

The capability subclass is VIs. No woodiand suitability
subclass is assigned.

FbD—Fairpoint gravelly clay loam, 8 to 25 percent
slopes. This strongly sloping to moderately steep, deep,
well drained soil is mainly on the sides of mine spoil ridges
in areas surface mined for coal. Slopes are dominantly 8
to 18 percent and are generally smooth. Small gullies
have formed in eroded areas. This soil is a mixture of rock
fragments and of partly weathered fine earth material that
was in or below the profile of the original soil. Rock
fragments are mostly subrounded siltstone, shale,
sandstone, and limestone. Smaller amounts of coal and
carbonaceous (roof) shale are in most areas. There are a
few stones at the surface and throughout the soil. Most
areas are 10 to 50 acres.

Typically, the surface layer is light brownish gray, friable
gravelly clay loam about 5 inches thick. The substratum to
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about 60 inches is light brownish gray, brown, and gray,
firm gravelly clay loam.

Included with this soil in mapping are areas of the more
acid Bethesda soils, which support poor to fair stands of
vegetation. Included soils make up about 15 percent of
some areas.

Permeability is moderately slow in this Fairpoint soil.
The available water capacity is low because of the high
content of coarse fragments and the compactness of the
material. Runoff is very rapid. The depth of the root zone
varies. Potential frost action and shrink-swell potential are
moderate. The organic matter content is very low. Unless
the soil has been limed, the root zone is medium acid to
neutral,

Most of the acreage is in grasses and legumes. The
potential is low for crops, hay, and trees and medium for
pasture. It is medium to low for building site development
and sanitary facilities.

This soil is generally very poorly suited to the commonly
grown cultivated crops and small grain because of the
variable depth of the root zone, the slope, the low
availabie water capacity, and the very low organic matter
content. Stone fragments on or in the surface layer
prevent or seriously interfere with tillage. Erosion is a
severe hazard if the soil is cultivated.

Major problems in pasture management are the stone
fragments on and in the surface layer and the low
available water capacity. Maintaining a plant cover and
surface mulch conserves moisture and reduces runoff and
erosion. Most commonly grown forage plants are suited to
this soil. Pasture rotation and proper stocking are needed
to maintain a good stand. Limiting grazing in winter and
other wet periods helps to prevent -soil compaction. Most
areas provide potential reservoir sites for livestock water.

This soil is suited to trees, but growth is generally slow
because of the very low organic matter content, low
available water capacity, and variable depth of the root
zone. Grasses and legumes provide ground cover during
the establishment of seedlings. Stones in and on the
surface layer limit the use of mowing equipment.

Once this soil has settled, areas where slopes are 8 to
15 percent are moderately well suited as sites for
buildings. Onsite investigation is needed. Thickness of the
soil over bedrock and control of storm water runoff should
be considered. Areas where slopes are 15 to 25 percent
are severely limited as sites for buildings and sanitary
facilities because of the slope and the slippage hazard.
Because of the limited depth of the root zone,
droughtiness is a limitation for lawns. Small stones
interfere with mowing. The moderately slow permeability
limits the use of this soil for septic tank absorption fields.
As much cover as possible should be maintained on the
site during construction.

The capability subclass is Vis. No woodland suitability
subclass is assigned. '
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FcB—Fairpoint silty clay loam, 0 to 8 percent
slopes. This deep, nearly level to gently sloping, well
drained soil is on mine spoil benches and on narrow and
broad mine spoil ridges in areas surface mined for coal.
It has been reclaimed by grading and blanketing the
surface with a layer of material removed from natural
soils. The substratum is a mixture of rock fragments and
of partly weathered fine earth material that was in or
below the profile of the original soil. The rock fragments
are mostly subrounded siltstone, shale, and sandstone
and some limestone, carbonaceous shale, and coal. In a
few areas, shallow gullies have formed. Slopes are
mostly smooth and convex. Most areas are 3 to 50
acres.

Typically, the surface layer is mixed brown and
yellowish brown, firm silty clay loam about 8 inches thick.
The substratum to about 60 inches is light brownish
gray, brown, and gray, firm gravelly clay loam.

About 20 percent of most areas is included areas
where the surface layer is channery silty clay loam. In
these areas the hard, fine and medium grained
sandstone fragments 3 to 6 inches long in the surface
layer interfere with tillage. In some areas the surface has
been covered with 18 to 30 inches of natural soil
material. In these areas the soil has a higher available
water capacity and is more productive than this Fairpoint
soil.

Permeability is moderately slow in this Fairpoint soil,
and runoff is slow and medium. The available water
capacity is low because of the high content of coarse
fragments and the compactness of the material in the
substratum. The depth of the root zone is highly variable
within short distances because of changes in the content
of coarse fragments and the compactness of the
substratum. Potential frost action and shrink-swell
potential are moderate. Unless the soil has been limed,
the root zone is medium acid to neutral.

Most of the acreage is used for hay. The potential is
medium for crops, hay, pasture, and trees. It is medium
to low for sanitary facilities and medium for building site
development.

This soil is suited to corn, but it is better suited to
small grain and hay because it is droughty. In cultivated
areas, the hazard of erosion is moderate. No-till
management is well suited to this soil. Included areas
where the surface layer is thick can be plowed.
Controlling the hazard of erosion, conserving moisture,
and improving tilth and the organic matter content are
management concerns. Grasses and legumes in the
cropping system, contour stripcropping, cover crops, and
conservation tillage, which leaves crop residue on the
surface, reduce erosion, improve tilth, and increase
organic matter content.

This soil is suited to pasture but is droughty during
periods of low rainfall. If it is cultivated in preparing a
seedbed or is overgrazed, the hazard of erosion is
moderate. Reseeding with cover crops or companion
crops or by trash mulch or no-till seeding reduces the
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hazard of erosion. Proper stocking, pasture rotation,
mowing for weed control, and frequent applications of
lime and fertilizer are needed to maintain a good stand
of key forage plants. Limiting grazing in winter and wet
periods helps to prevent soil compaction.

This soil is suited to trees and to openland and
woodland wildiife habitat. Grasses and legumes provide
ground cover during the establishment of trees.
Mechanical planting and mowing to reduce plant
competition are possible.

Once it has settled, this soil is moderately well suited
as a site for buildings and most sanitary facilities. Onsite
investigation is needed. Thickness of the soil over
bedrock and control of storm water runoff should be
considered during site investigation. Large stones in the
soil hinder excavation. The moderately slow permeability
severely limits the use of this soil for septic tank
absorption fields. This soil is sticky when wet.
Droughtiness is a hazard for lawns during dry periods.

The capability subclass is llls. No woodland suitability
subclass is assigned.

FcD—Fairpoint silty clay loam, 8 to 25 percent
slopes. This strongly sloping and moderately steep,
deep, well drained soil is mainly on the sides of graded
mine spoil ridges in areas surface mined for coal. It has
been reclaimed by grading and blanketing the surface
with a layer of material removed from natural soils. The
substratum is a mixture of rock fragments and of partly
weathered fine earth material that was in or below the
profile of the original soil. The rock fragments are mostly
subrounded siltstone, shale, and sandstone and some
limestone, carbonaceous shale, and coal. Slopes are
dominantly 8 to 18 percent. They are generally smooth
and convex. Most areas range from 10 to 50 acres.

Typically, the surface layer is brown and yellowish
brown, firm silty clay loam about 8 inches thick. The
substratum to 60 inches is light brownish gray, brown,
and gray, firm gravelly clay loam.

Included with this soil in mapping are areas of soils
that have a channery silty clay loam surface layer. Also
included are a few eroded areas where gullies 1 to 2
feet deep have formed. In some areas the surface has
been covered with 18 to 30 inches of natural soil
material. In these areas the available water capacity is
higher and the soil is more productive than this Fairpoint
soil. Included areas make up about 20 percent of most
areas.

Permeability is moderately slow in this Fairpoint soil,
and available water capacity is low. Runoff is rapid or
very rapid. Potential frost action and the shrink-swell
potential are moderate. The depth of the root zone
varies within short distances because of changes in the
content of coarse fragments and the compactness of the
substratum. The root zone is medium acid to neutral
unless the soil has been limed.

Most of the acreage is in grasses and legumes, but
only a small percentage is grazed or harvested for hay.
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The potential is medium for hay, crops, pasture, and
trees. It is medium to low for building site development
and sanitary facilities.

This soil is suited to small grain and hay. The cropping
system can include corn if it is grown under no-till
management. The hazard of erosion is severe if the soil
is plowed for seedbed preparation. Including grasses and
legumes in the cropping system, incorporating crop
residue into the surface layer, and using contour
stripcrops reduce the hazard of erosion and improve tilth
and the organic matter content. Included areas that have
been covered with 18 to 30 inches of soil material are well
suited to crops. These areas can be used for cultivated
crops about half the time if the hazard of.erosion is
controlled through good management.

This soil is suited to pasture but is droughty during
periods of low rainfall because of the high content of
rock fragments. Adequate ground cover increases the
available water content by slowing runoff. All commonly
grown forage plants are suited to this soil, but tall
grasses and deep-rooted legumes generally produce
higher yields. Reseeding with companion crops or cover
crops or by trash mulch or no-till seeding reduces the
hazard of erosion. Proper stocking, pasture rotation,
mowing for weed control, and timely application of lime
and fertilizer are needed to maintain a good stand of key
forage plants. The soil is poorly suited to winter grazing
because the silty clay loam surface layer compacts if
grazed when wet.

This soil is suited to trees and woodland wildlife
habitat. Trees selected for planting should tolerate the
somewhat droughty conditions. Grasses and legumes
provide ground cover to reduce erosion during the
establishment of trees. Mechanical planting and mowing
can reduce plant competition. Coves and north- and
east-facing slopes are the best woodland sites. They
have more moisture available for plant growth and have
cooler temperatures because they have less exposure to
the prevailing winds and the sun.

Once the soil has settled, areas where slopes are 8 to
15 percent are moderately well suited as sites for
buildings. Onsite investigation is needed to determine
suitability. Thickness of the soil over bedrock,
susceptibility to hillside slippage, and control of storm
water runoff are also important considerations. Areas
where slopes are 15 to 25 percent are severely limited
as sites for buildings and sanitary facilities because of
the slope and the slippage hazard. The moderately slow
permeability is also a limitation for septic tank absorption
fields. Droughtiness is a limitation for lawns.

The capability subclass is IVs. No woodland suitability
subclass is assigned.

FtA—Fitchvlile silt loam, 0 to 3 percent slopes. This
deep, nearly level, somewhat poorly drained soil is on
smooth slopes on low stream terraces above the flood
plain. Most areas are irregular in shape and range from 3
to 10 acres.
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Typically, the surface layer is dark grayish brown,
friable silt loam about 10 inches thick. The subsoil is
dark yellowish brown, mottled, firm silt loam and silty
clay loam about 42 inches thick. The substratum to
about 70 inches is dark yellowish brown, mottled, friable
silt loam with pockets of loam and fine sandy loam.

Included with this soil in mapping are small areas of
poorly drained soils in shallow depressions and along
drainageways. Included soils make up about 15 percent
of most areas.

Permeability is moderately slow in this Fitchville soil.
Surface runoff is slow. The available water capacity is
high. The root zone is deep if the soil is adequately
drained. A perched water table is at a depth of 12 to 30
inches in winter, spring, and other extended wet periods.
In many places, wetness is partly caused by runoff and
seepage from soils on adjacent slopes. The shrink-swell
potential is moderate. Potential frost action is high.
Unless the soil has been limed, reaction is medium acid
to very strongly acid in the upper part of the root zone
and medium acid to neutral in the lower part.

Most areas are farmed. The soil potential is high for
cultivated crops, small grain, hay, pasture, and trees, and
low to medium for sanitary facilities and building site
development.

In drained areas this soil can be intensively cropped to
corn, small grain, and hay. Yields are reduced in wet
seasons. Subsurface drains are needed to lower the
water table. Diversions are needed in areas where runoff
from adjacent higher soils is received. Erosion is a
moderate hazard on long slopes that are cultivated.
Maintaining tilth and organic matter content are also
concerns. Conservation tillage, which leaves crop
residue on the surface, and incorporating crop residue
into the plow layer reduce erosion and improve tilth.
Tilling within the optimum range of moisture content
reduces compaction.

In undrained areas the soil is suited to pasture but is
poorly suited to grazing early in spring. It is suited to
bluegrass, tall fescue, ladino clover, alsike clover,
birdsfoot trefoil, and reed canarygrass. Deep-rooted
legumes are difficult to maintain. Proper stocking,
pasture rotation, mowing to control weeds, and timely
application of lime and fertilizer are needed to keep the
soil and pasture in good condition. Limiting grazing in
winter and other wet periods helps to prevent soil
compaction.

This soil is suited to trees, but only a small acreage is
used for woodland. Trees selected for planting should be
tolerant of wetness. Mechanical planting and mowing to
reduce plant competition are possible on this soil.

Seasonal wetness and moderately slow permeability
limit the use of this soil as sites for buildings and sanitary
facilities. Drainage can be improved by subsurface drains
and open ditches. Landscaping is needed on building
sites to keep surface water away from the foundations.
Local roads can be improved by providing artificial
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drainage and a suitable base material. Excavation is
limited during winter and spring because of wetness.

The capability subclass is llw. The woodland suitability
subclass is 20.

He—Hartshorn silt loam, occasionally flooded. This
deep, nearly level, well drained soil is on flood plains in
narrow valleys near the headwaters of major streams. It
is subject to occasional flooding. Most areas are 75 to
250 feet wide and 1/4 mile to 2 miles long. Most are 5
to 50 acres. The long narrow areas are commonly split
into smaller farming tracts by meandering small streams.
The slope range is 0 to 3 percent.

Typically, the surface layer is dark brown, very friable
silt loam about 6 inches thick. The subsoil is brown and
dark yellowish brown, friable silt loam about 18 inches
thick. The substratum is dark yellowish brown, friable
very gravelly sandy loam. Hard siltstone bedrock is at
about 40 inches. In some areas the surface layer is
gravelly loam.

Included with this soil in mapping are small areas
where bedrock is at a depth of 24 to 40 inches. A few
areas of somewhat poorly drained Newark Variant soils
are commonly included in bands near slope breaks to
uplands and in slight depressions and abandoned stream
channels. Also included are a few gently sloping soils on
alluvial fans on flood plains at the base of hillside
drainageways. The soils on the alluvial fans are not
flooded as frequently as is this Hartshorn soil. Included
soils make up about 15 percent of most areas.

Permeability is moderate in the subsoil and moderately
rapid or rapid in the substratum in this Hartshorn soil.
The available water capacity is low or moderate,
depending on the depth to the substratum. Runoff is
slow. The root zone is mainly moderately deep over
sand and gravel. Potential frost action is moderate. The
shrink-swell potential is low. Reaction in the root zone is
medium acid to neutral.

Most areas are farmed. Corn and hay are the main
crops. The potential is medium for cultivated crops, small
grain, and hay. It is high for pasture and trees and low
for building site development and sanitary facilities.

Larger tracts of this soil are suited to all the commonly
grown crops, especially corn and midseason specialty
crops. The soil can be cropped intensively under good
management. The hazard of flooding and droughtiness,
however, are limitations. Row crops can be planted and
harvested during the nonflooding period in most years.
Spring floods and frost are hazards to early season
crops and specialty crops. The flood hazard and the
wetness of the included Newark Variant soils delay
planting in some years. Flooding and siltation
significantly reduce yields of small grain and hay in some
years. Maintaining tilth and organic matter content are
concerns of management. Conservation tillage, which
leaves crop residue on the surface, and tilling within the
optimum range of moisture content reduce soil
compaction. Some areas are narrow or are small and
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irregular in shape because of the meandering streams.
These areas are poorly suited to row crops but are
suited to pasture.

This soil is suited to grazing early in spring but is
droughty in summer. It is well suited to deep-rooted
grasses and legumes, but deep-rooted legumes are
difficult to maintain in some areas. Scouring of the .
surface layer, deposition of sediment and flood debris,
and crusting of the surface layer are hazards to
seedings. Proper stocking, pasture rotation, mowing to
control weeds, and timely application of lime and
fertilizer are needed to maintain a good stand of key
forage plants.

This soil is suited to trees, but only a very small
acreage is used for woodland. Seedlings grow well if
competing vegetation is controlled. Planting, mowing to
reduce competition, and woodland management
practices are easily accomplished.

The hazards of flooding and pollution of ground water
seriously limit the use of this soil as a site for buildings
and sanitary facilities. The potential is good for such
recreation uses as picnic areas, hiking trails, and golf
fairways.

The capability subclass is llw. The woodland suitability
subclass is 10.

LeB—Lowell siit loam, 3 to 8 percent slopes. This
deep, gently sloping, moderately well drained soil is on
ridgetops and on the crests of knolls on hilltops. Most
areas on ridgetops are wide and have smooth, slightly
rounded slopes with more nearly level areas at the
center. Most areas are 3 to 20 acres.

Typically, the surface layer is brown, friable silt loam
about 7 inches thick. The subsoil is about 35 inches
thick. The upper part is yellowish brown, friable silty clay
loam, the middle part is strong brown, firm silty clay, and
the lower part is yellowish brown, firm silty clay. The
substratum is light olive brown, firm gravelly silty clay
loam. Hard limestone bedrock is at about 50 inches.

Included with this soil in mapping are small areas of
Waestmore, Upshur, and Elba soils. Elba soils have a
higher lime content and are on the crests of some
ridges. Westmore soils have less clay in the upper part
of the subsoil and are in saddles and near the center of
wider ridgetops. The Upshur soils have a redder subsoil
than this Lowell soil and are in bands around low knolls
on hilltops. Included soils make up 10 to 15 percent of
most areas.

Permeability is moderately slow, and runoff from
cultivated areas is medium. Available water capacity is
moderate. A perched seasonal water table is at a depth
of 30 to 60 inches. The shrink-swell potential and
potential frost action are moderate. In unlimed areas,
reaction is medium acid to very strongly acid in the
upper part of the root zone and strongly acid to neutral
in the lower part.

Most areas are farmed. The potential is high for
cultivated crops, small grain, pasture, and hay. It is
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medium for trees and building site development and
medium to low for most sanitary facilities.

This soil is well suited to cultivated crops and small
grains and to grasses and legumes for hay. Stands of
deep-rooted legumes, such as alfalfa, are difficult to
maintain in some areas. Cultivated crops can be grown
year after year if the hazard of erosion is controlled. The
erosion hazard is moderate in cultivated areas.
Controlling the hazard of erosion and maintaining tilth
and the organic matter content are concerns.
Conservation tillage, which leaves crop residue on the
surface, incorporating crop residue into the plow layer,
contour tillage, stripcropping, grassed waterways,
grasses and legumes in the cropping system, and cover
crops reduce erosion and improve tilth. Tilling within the
proper range of moisture content reduces soil
compaction.

This soil is suited to pasture. If it is overgrazed or
plowed to prepare seedbeds, the hazard of erosion is
moderate. Reseeding with cover crops or companion
crops or by trash mulch or no-till seeding reduces the
hazard of erosion. Proper stocking, pasture rotation,
weed control, and timely application of lime and fertilizer
are needed to maintain soil and pasture in good
condition. Controlling grazing in winter and other wet
periods helps to prevent soil compaction.

This soil is suited to trees and openland and woodland
wildlife habitat. Mechanical planting and mowing to
reduce plant competition are possible.

Even though the shrink-swell potential and seasonal
wetness are limitations, this soil is suitable as a site for
buildings, especially buildings without basements. The
depth to hard bedrock hinders excavation of basements
in many areas. The moderately slow permeability,
seasonal wetness, and underlying bedrock are severe
limitations for most sanitary facilities. Local roads can be
improved by providing a suitable base material. This soil
is well suited to such recreation uses as picnic areas and
paths and trails.

The capability subclass is [le. The woodland suitability
subclass is 3c.

LeC—Lowell silt loam, 8 to 15 percent slopes. This
deep, strongly sioping, moderately well drained soil is on
side slopes and hillside benches. Some areas are on
rounded ridgetops, low knolls on hilltops, and along
small upland drainageways near divides. Slopes are
typically smooth and are even to slightly convex.
Individual areas range from 3 to 100 acres.

Typically, the surface layer is brown, friable silt loam
about 7 inches thick. The subsoil is about 35 inches
thick. The upper part is yellowish brown, friable silty clay
loam, and the middle and lower parts are yellowish
brown and strong brown, firm silty clay mottled with
grayish brown below 25 inches. The substratum is light
olive brown, firm gravelly siity clay loam. Hard limestone
bedrock is at about 50 inches.

About 10 to 30 percent of most areas is included small
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areas of Elba, Upshur, and Westmore soils. Elba soils
have a higher lime content than does this Lowell soil and
are on the crest of ridges and on slope breaks. Upshur
soils have a redder subsoil than Lowell soil and are in
thin bands around low knolls on hilltops. Westmore soils
have less clay in the upper part of the the subsoil than
Lowell soils have and are mostly in saddles and near the
center of ridgetops. Also included are small areas of
somewhat poorly drained soils in seep spots.

Permeability is moderately slow in this Lowell soil, and
runoff from cultivated areas is rapid. A perched seasonal
high water table is at a depth of 30 to 60 inches. The
available water capacity is moderate. The shrink-swell
potential and potential frost action are moderate. Unless
the soil has been limed, reaction is medium acid to very
strongly acid in the upper part of the root zone and
neutral to strongly acid in the lower part.

This soil is used mainly for cultivated crops, hay, and
pasture. A few small areas are wooded. The potential is

-high for cultivated crops, hay, pasture, and openland and

woodland wildlife habitat. It is medium for trees and for
building site development and low to medium for sanitary
facilities.

This soil is suited to cultivated crops and small grain
and to grasses and legumes for hay and pasture. Deep-
rooted legumes, such as alfalfa, are difficult to maintain
in some areas. If the soil is cultivated or the plant cover
removed for other purposes, the erosion hazard is
severe. If conservation measures are used, a common
rotation includes a cultivated crop or small grain about
half the time of the rotation. Seeding with a companion
crop or cover crop reduces the erosion hazard. The soil
is well suited to no-till management and contour
stripcropping. Grassed waterways are commonly used
where water concentrates in natural channels.

This soil is well suited to pasture. Reseeding with
cover crops or companion crops or by trash mulch or no-
till seeding reduces erosion. The soil compacts easily if it
is grazed during wet periods.

This soil is suited to trees and openland and woodland
wildlife habitat. Locating skid trails and logging roads on
the contour reduces erosion. Mechanical planting and
mowing to reduce plant competition are possible.

This soil is moderately well suited as a site for
buildings without basements if special design and
installation procedures are used. The slope, hard
bedrock at a depth of 40 to 72 inches, seasonal
wetness, moderate shrink-swell potential, and
moderately slow permeability are limitations. Driveways
and local roads and streets should be located across the
slope to reduce erosion and the angle of incline. They
can be improved by using a suitable base material.
Leach lines in septic tank absorption fields should be
constructed across the slope to reduce seepage of the
effluent to the surface. Maintaining cover on the site as
much as possible during construction reduces erosion.

The capability subclass is llle. The woodland suitability
subclass is 3c.
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LeD—Lowell silt loam, 15 to 25 percent slopes.
This deep, moderately steep, moderately well drained
soil is on hillsides, on knolls on ridgetops, and on bench-
like bands around hillsides, bounded above and below
by steeper soils. Areas on hillsides are mainly long and
narrow, and those on knolls on ridgetops are rounded.
Slopes are dominantly smooth. Most areas range from
10 to 100 acres.

Typically, the surface layer is brown, friable silt loam
about 7 inches thick. The subsoil is about 35 inches
thick. The upper part is yellowish brown, friable silty clay
loam, and the middle and lower parts are strong brown
and yellowish brown, firm silty clay with mottles below
about 25 inches. The substratum is light olive brown, firm
gravelly silty clay loam. Hard limestone bedrock is at
about 50 inches.

Included with this soil in mapping are areas of
Culleoka, Upshur, and Brookside soils. The moderately
deep Culleoka soils are commonly near slope breaks.
The Upshur soils, which have redder subsoil than this
Lowell soil, are in bands around knolls on hilltops. The
deeper Brookside soils formed in colluvium in concave
areas and near the lowest part of hillsides. They are
subject to hiliside slippage. Included soils make up 15 to
30 percent of most areas.

Permeability is moderately slow. A perched seasonal
high water table is at a depth of 30 to 60 inches. Runoff
from cultivated areas is very rapid. The available water
capacity, shrink-swell potential, and potential frost action
are moderate. In unlimed areas, reaction is medium acid
to very strongly acid in the upper part of the root zone
and neutral to strongly acid in the lower part.

Most areas are used for crops and pasture. Other
areas are wooded. The potential is medium for cultivated
crops, small grain, and trees and is high for pasture and
hay. It is low for sanitary facilities and building site
development.

This soil is suited to small grain and to grasses and
legumes for hay. It is suited to cultivated crops in the
cropping system if the hazard of erosion is controlled
and careful management is used. A commonly used
rotation includes cultivated crops one-fourth the time.
Deep-rooted legumes are difficult to maintain in many
areas. The erosion hazard is very severe in cultivated
areas. Controlling erosion and maintaining tilth and
organic matter content are concerns of management.
No-till management, conservation tillage, which leaves
crop residues on the surface, incorporating crop residue
into the plow layer, contour stripcropping grasses and
legumes in the cropping system, cover crops, and
grassed waterways reduce the hazard of erosion and
help maintain tilth and organic matter content. Tilling
within the proper moisture range helps to prevent soil
compaction.

This soil is suited to pasture but poorly suited to winter
grazing. If the soil is overgrazed or plowed to prepare
seedbeds the hazard of erosion is very severe.
Reseeding by the trash mulch or no-till seeding or with
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cover crops or companion crops reduces the hazard of
erosion. Proper stocking, pasture rotation, mowing for
weed control, and timely application of lime and fertilizer
are needed to maintain a good stand of key forage
plants. Limiting grazing during wet periods helps to
prevent soil compaction.

Even though the high clay content in the subsoil limits
growth, this soil is suited to trees and woodland wildlife
habitat. Locating logging roads and skid trails on the
contour reduces erosion. Coves and north- and east-
facing slopes are the best woodland sites. These sites
have more water available for growth and have cooler
temperatures because they have less exposure to the
prevailing winds and the sun. Use of equipment is
moderately limited because of the steep slopes, but
mechanical planting and mowing to reduce plant
competition are possible.

The moderately steep slopes, moderately slow
permeability, some seasonal wetness, and bedrock at a
depth of 40 to 72 inches severely limit the use of this
soil as a site for buildings and sanitary facilities. Trails in
recreation areas should be protected against erosion
and should be laid out on the contour if possible.

The capability subclass is Ve. The woodiand suitability
subclass is 3c.

LeE—Lowell siit loam, 25 to 40 percent slopes.
This deep, well drained, steep soil is mainly on hillsides,
but a few areas are on knolls on hilltops. Most areas are
long and rather narrow. Slopes are mostly smooth. They
tend to be slightly convex on the upper part of slopes
and concave on the lower part. In a few areas,
irregularities occur along drainageways. Most areas
range from about 10 to 100 acres.

Typically, the surface layer is brown, friable silt loam
about 6 inches thick. The subsoil is about 32 inches
thick. The upper part is yellowish brown, friable silty clay
loam, and the middle and lower parts are strong brown
and yellowish brown, firm siity clay. The substratum is
light olive brown, firm gravelly silty clay loam. Hard
limestone bedrock is at about 46 inches.

Included with this soil in mapping are areas of
somewhat poorly drained soils and Brookside soils. The
somewhat poorly drained soils are around or downslope
from seep spots. The deeper, moderately well drained
Brookside soils, commonly in concave areas and at the
base of longer slopes, are subject to hillside slippage.
Included soils make up 10 to 20 percent of most areas.

Permeability is moderately slow, and runoff is very
rapid. The available water capacity is moderate. The
shrink-swell potential and potential frost action are
moderate. Unless the soil has been limed, reaction is
very strongly to medium acid in the upper part of the root
zone and neutral to strongly acid in the lower part.

Most areas of this soil are in pasture and hay. Other
areas are wooded. The potential is medium for hay,
pasture, and trees. It is low for cultivated crops, small
grain, sanitary facilities, and building site development.
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This soil is suited to pasture. Smooth slopes are suited
to perennial grasses and legumes for hay. The steep
slopes limit the use of some kinds of farm equipment.
The erosion hazard is very severe if the soil is
overgrazed or plowed for seedbed preparation.
Reseeding with a companion crop ‘or the trash mulch or
no-till methods reduces the erosion hazard. Stands of
deep-rooted legumes, such as alfalfa, are difficult to
maintain in some areas. Proper stocking, pasture
rotation, mowing to control weeds, and timely application
of lime and fertilizer are needed to maintain the stand of
key forage plants. Limiting grazing in winter and other
wet periods helps to prevent soil compaction.

This soil is suited to trees and woodland wildlife
habitat. Locating logging roads and skid trails on the
contour reduces erosion. Coves and north- and east-
facing slopes are the best woodland sites. These sites
have more water available for growth and cooler
temperatures because they have less exposure to the
drying effects of the prevailing winds and the sun. The
steep slope limits the use of some mowing and planting
equipment.

The steep slope severely limits the use of this soil as
a site for buildings, sanitary facilities, and most
recreation uses. Hillside slippage is also a hazard. Trails
in recreation areas should be protected against erosion
and should be laid out on the contour if possible.

The capability subclass is Vle. The woodland suitability
subclass is 3c.

LeF—Lowell silt loam, 40 to 70 percent slopes. This
deep, well drained, very steep soil is commonly in long,
rather narrow bands on hillsides. Most areas range from
50 to 100 acres.

Typically, the surface layer is brown, friable silt loam
about 6 inches thick. The subsoil is about 30 inches
thick. The upper part is yellowish brown, friable silty clay
loam, and the middle and lower parts are strong brown
and yellowish brown, firm silty clay. The substratum is
light olive brown, firm gravelly silty clay loam. Hard
limestone bedrock is at about 45 inches.

Included with this soil in mapping are areas of the
deeper Brookside soils on concave areas at the base of
long slopes. Included soils make up about 15 percent of
most areas.

Permeability is moderately slow, and runoff is very
rapid. The available water capacity is moderate. Shrink-
swell potential and potential frost action are moderate.
Unless the soil has been limed, reaction is medium acid
to very strongly acid in the upper part of the root zone
and strongly acid to neutral in the lower part.

Most areas are wooded. A few areas are unimproved
pasture. The potential is medium for trees and low for
crops, pasture, building site development, and sanitary
facilities. It is high for woodland wildlife habitat.

This soil is poorly suited to pasture. Some areas
previously used for pasture are reverting to brush and
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woodland. The slopes are too steep for commonly used
mowing and fertilizing equipment.

This soil is suited to trees. Locating logging roads and
skid trails on the contour reduces erosion. Logging is
difficult, especially in areas where slopes are 60 to 70
percent. Plant competition can be reduced by girdling.
Coves and north- and east-facing slopes are the best
sites for woodland. These sites have more water
available for growth and have cooler temperatures
because they have less exposure to the sun and
prevailing winds.

The slope and the hazard of hiliside slippage severely
limit the use of this soil as a site for buildings, sanitary
facilities, and most recreation uses. Trails in recreation
areas should be protected against erosion and should be
laid out on the contour if possible.

The capability subclass is Vlle. The woodland
suitability subclass is 3c.

LoB—Lowell-Westmoreland silt loams, 3 to 8
percent slopes. This map unit consists of moderately
well drained Lowell soil and well drained Westmoreland
soil on wide, gently rounded ridgetops. These deep,
gently sloping soils mainly have smooth and even to
convex slopes. Most areas are 2 to 20 acres. Areas of
this unit are about 45 percent Lowell silt loam and 35
percent Westmoreland silt loam. Areas of the two soils
are so intricately mixed or are so small that mapping
them separately is not practical.

Typically, the surface layer of the Lowell soil is brown,
friable silt loam about 7 inches thick. The subsoil is
about 35 inches thick. The upper part is yellowish brown,
friable silty clay.loam, and the middle and lower parts are
yellowish brown and strong brown, firm silty clay with
mottles below about 25 inches. The substratum is light
olive brown, firm gravelly silty clay loam. Hard limestone
bedrock is at about 50 inches.

Typically, the surface layer of the Westmoreland soil is
brown, friable silt loam about 8 inches thick. The subsail
is about 27 inches thick. The upper and middle parts are
brown and dark yellowish brown, friable silt loam and
firm clay loam, and the lower part is yellowish brown,
firm channery clay loam. The substratum is yellowish
brown, firm channery clay loam. Hard sandstone bedrock
is at about 50 inches.

Included with these soils in mapping are areas of
Culleoka and Westmore soils. Westmore soils are near
the center of ridgetops and in saddles. They are more
silty in the upper part than Lowell and Westmoreland
soils. The moderately deep Culleoka soils are commonly
near slope breaks.

Permeability is moderately siow in the Lowell soil and
moderate in the Westmoreland soil. Depth to the
seasonal high water table is 30 to 60 inches in the
Lowell soil and 36 to 72 inches in the Westmoreland
soil. Runoff from cultivated areas is medium. The
available water capacity is moderate in both soils. The
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shrink-swell potential is moderate in the Lowell soil and
low in the Westmoreland soil. Potential frost action is
moderate in both soils. Uniess the soil has been limed,
reaction in the root zone of the Westmoreland soil is
medium acid to very strongly acid. Reaction is medium
acid to very strongly acid in the upper part of the root
zone of the Lowell soil and neutral to strongly acid in the
lower part.

Almost all areas are cropland. The potential is high for
cultivated crops, small grain, and pasture. The potential
is high for building site development in the
Waestmoreland soil and is medium in the Lowell soil. It is
medium for sanitary facilities in the Westmoreland soil
and medium to low in the Lowell soil.

These soils are suited to cultivated crops and small
grain and to grasses and legumes for hay and pasture.
Cultivated crops and small grain can be grown year after
year if conservation practices are used. The erosion
hazard is moderate in cultivated areas. Controlling
erosion and maintaining tilth and organic matter are
concerns of management. Conservation tillage, which
leaves crop residue on the surface, grasses and
legumes in the cropping system, grassed waterways,
cover crops, and crop residue for mulch reduce erosion
and help to maintain tilth and organic matter content.
Tilling within the optimum moisture range reduces soil
compaction.

These soils are suited to pasture. If they are
overgrazed or plowed for seedbed preparation, the
hazard of erosion is moderate. Reseeding with cover
crops or companion crops or by trash mulch or no-till
seeding reduces the hazard of erosion. Proper stocking,
pasture rotation, weed control, and timely application of
lime and fertilizer are needed to maintain a good stand
of key forage plants. Controlling grazing in winter and
other wet periods helps to prevent soil compaction.

These soils are suited to trees and to openland and
woodland wildlife habitat. Mechanical planting and
mowing to reduce plant competition are possible.

The Westmoreland soil is better suited as a site for
buildings than the Lowell soil because the Lowell soil is
slightly wetter, has moderately slow permeability, and
has a moderate shrink-swell potential in the clayey
subsoil. The depth to hard bedrock in both soils hinders
excavation in many areas. Foundations in the Lowsll soil
should be designed to prevent structural damage caused

-by the shrinking and swelling of the soil. Footing drains
and exterior wall coatings are commonly used to help
prevent wet basements in homes constructed on the
Lowell sail. Local roads on both soils can be improved
by providing a suitable base material. Both soils are well
suited to such recreation uses as paths and trails and
picnic areas.

The capability subclass is lle. The woodland suitability
subclass is 3c for the Lowell soil and 20 for the
Westmoreland soil.
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LoC—Lowell-Westmoreland siit loams, 8 to 15
percent slopes. This map unit consists of moderately
well drained Lowell soil and well drained Westmoreland
soil on rounded ridgetops, knolls, and to a lesser extent,
on side slopes. These deep, strongly sloping soils are
mainly on smooth, even or slightly convex slopes. Areas
on ridgetops and side slopes are dominantly long and
narrow; those on knolls are rounded. Most areas range
from 5 to 100 acres.

Most areas are about 45 percent Lowell silt loam and
35 percent Westmoreland silt loam; the Westmoreland
soil, however, is dominant in some areas. Areas of the
two soils are so intricately mixed or are so small that
mapping them separately is not practical.

Typically, the surface layer of the Lowell soil is brown,
friable silt loam about 7 inches thick. The subsoil is
about 35 inches thick. The upper part is yellowish brown,
friable silty clay loam, and the middle and lower parts are
strong brown and yellowish brown, firm silty clay with
mottles below about 25 inches. The substratum is light
olive brown, firm gravelly silty clay loam. Hard limestone
bedrock is at about 50 inches.

Typically, the surface layer of the Westmoreland soil is
brown, friable silt loam about 8 inches thick. The subsoil
is about 27 inches thick. The upper and middle parts are
brown and dark yellowish brown, friable silt loam and
firm clay loam, and the lower part is yellowish brown,
firm channery clay loam. The substratum is yellowish
brown, firm channery clay loam. Hard sandstone bedrock
is at about 50 inches.

Included with these soils in mapping are areas of
Culleoka soils and Westmore soils. The moderately deep
Culleoka soils are mainly on slope breaks and near ridge
crests. Westmore soils are more silty in the upper part
than Lowell and Westmoreland soils and are typically on
less sloping areas near the center of ridgetops and
saddles. Included soils make up about 20 percent of
most areas.

Permeability is moderately slow in the Lowell soil and
moderate in the Westmoreland soil. Depth to the
seasonal high water table is 30 to 60 inches in the
Lowell soil and 36 to 72 inches in the Westmoreland
soil. Runoff from cultivated areas is rapid. The available
water capacity is moderate in both soils. The shrink-swell
potential is moderate in the Lowell soil and low in the
Waestmoreland soil. Potential frost action is moderate in
both soils. In unlimed areas, reaction is very strongly
acid to medium acid in the root zone of the
Westmoreland soil. Reaction in the Lowell soil is very
strongly acid to medium acid in the upper part of the root
zone and strongly acid to neutral in the lower part.

Most areas are farmed. The potential is high for
cultivated crops, small grain, hay, pasture, and openland
and woodland wildlife habitat. It is medium for building
site development and medium to low for sanitary
facilities. It is medium for trees in the Lowell soil and
high in the Westmoreland soil.
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These soils are suited to cultivated crops and small
grain and to grasses and legumes for hay (fig.7). If
conservation measures are used, a common rotation
includes a cultivated crop or small grain about half the
time of the rotation. Deep-rooted legumes may be
difficult to maintain. The erosion hazard is severe in
cultivated areas. Controlling erosion and maintaining tifth
and the organic matter content are concerns of
management. Conservation tillage, which leaves crop
residue on the surface, grasses and legumes in the
cropping system, returning crop residue, contour
stripcropping, cover crops, and grassed waterways
reduce the hazard of erosion and help to maintain tilth
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and organic matter content. Tilling within the optimum
range of moisture content helps to prevent soil
compaction.

These soils are suited to pasture. If they are
overgrazed or plowed for seedbed preparation, the
hazard of erosion is severe. Reseeding by the trash
mulch or no-till methods or with cover crops or
comp@nion crops reduces the hazard of erosion. Proper
s_tockmg, pasture rotation, mowing to control weeds, and
timely application of lime and fertilizer are needed to
maintain a good stand of key forage plants. Controlling
grazing in winter and other wet periods helps to prevent
soil compaction.

Figure 7.—L.owell-Westmoreland silt loams, 8 to 15 percent slopes, are suited to pasture, row crops, and hay.
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These soils are suited to trees and woodland wildlife
habitat. Locating logging roads and skid trails on the
contour, if practical, reduces erosion. Mechanical
planting and mowing to reduce plant competition are
possible on these soils.

Even though the slope of the Westmoreland soil is a
limitation, the Westmoreland soil is better suited as a site
for buildings and sanitary facilities than the Lowell soil.
Limitations in the Lowell soil are moderately slow
permeability, slope, seasonal wetness, and the moderate
shrink-swell potential of the clayey subsoil. Foundations
in the Lowell soil should be designed to prevent
structural damage caused by shrinking and swelling of
the soil. Foundation drains and exterior wall coatings
help to prevent wet basements in homes constructed on
the Lowell soil. Local roads on both soils can be
improved by providing a suitable base material. Both
soils are suited to such recreation uses as picnic areas
and paths and trails.

The capability subclass is Ille. The woodland suitability
subclass is 3¢ for the Lowell soil and 20 for the
Westmoreland soil.

LoD—Lowell-Westmoreland siit loams, 15 to 25
percent slopes. This map unit consists of moderately
well drained Lowell soil and well drained Westmoreland
soil on hillsides. These deep, moderately steep soils are
mainly on the upper third of hillsides. A few areas are on
narrow ridgetops, knolls on rounded ridgetops, and
hillside benches. Slopes are mainly even. Irregularities
occur along a few small drainageways. Small sandstone
fragments are at the surface of the Westmoreland soil.
Most areas are 10 to 100 acres.

Most areas are about 45 percent Lowell silt loam and
35 percent Westmoreland silt loam; the Westmoreland
soil, however, is dominant in some areas. The two soils
are commonly in alternating strips across the hillside.
Steeper areas are dominantly Westmoreland soil. The
two soils are in strips so narrow or so intricately mixed
that mapping them separately is not practical.

Typically, the surface layer of the Lowell soil is brown,
friable silt loam about 7 inches thick. The subsoil is
about 35 inches thick. The upper part is yellowish brown,
friable silty clay loam, and the middle and lower parts are
strong brown and yellowish brown, firm silty clay with
mottles below about 25 inches. The substratum is light
olive brown, firm gravelly silty clay loam. Hard limestone
bedrock is at about 50 inches.

Typically, the surface layer of the Westmoreland soil is
brown, friable silt loam about 8 inches thick. The subsoil
is about 27 inches thick. The upper and middle parts are
brown and dark yellowish brown, friable silt loam and
firm clay loam, and the lower part is yellowish brown,
firm channery clay loam. The substratum is yellowish
brown, firm channery clay loam. Hard sandstone bedrock
is at about 50 inches.

Included with these soils in mapping are small areas of
somewhat poorly drained soils on concave slopes and
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near seep spots and Westmore soils on less sloping
areas and in saddles on ridgetops. Westmore soils are
more silty in the upper part than Lowell and
Westmoreland soils. Moderately deep Culleoka soils are
included near slope breaks and on the upper part of
hillsides. Included soils make up about 20 percent of
most areas.

Permeability is moderately siow in the Lowell soil and
moderate in the Westmoreland soil. Runoff from
cultivated areas is very rapid. The available water
capacity is moderate in both soils. Potential frost action
is moderate in both soils. The shrink-swell potential is
low in the Westmoreland soil and moderate in the Lowell
soil. Unless limed, the Westmoreland soil is very strongly
acid to medium acid in the root zone. The Lowell soil is
very strongly acid to medium acid in the upper part of
the root zone and strongly acid to neutral in the lower
part.

These soils are used mainly for pasture and crops.
The potential is medium for cultivated crops and small
grain, high for hay and pasture, and low for building site
development and sanitary facilities. The potential for
trees is medium in the Lowell soil and high in the
Westmoreland soil.

These soils are suited to small grain, to grasses and
legumes for hay, and to an occasional row crop. A
commonly used rotation includes cultivated crops about
one-fourth the time. Deep-rooted legumes are difficult to
maintain in many areas. The hazard of erosion is very
severe in cultivated areas. Conservation tillage, which
leaves crop residue on the surface, grasses and
legumes in the cropping system, cover crops, returning
crop residue, grassed waterways, contour stripcropping,
and cover crops reduce the hazard of erosion.
Subsurface drains are needed in included wetter soils.
Tilling within the optimum range of moisture content
helps to prevent soil compaction.

These soils are well suited to pasture. If they are
overgrazed or plowed for seedbed preparation, the
hazard of erosion is very severe. Reseeding by trash
muich or no-till seeding or with cover crops or
companion crops reduces the hazard of erosion. Proper
stocking, pasture rotation, mowing to control weeds, and
timely application of lime and fertilizer are needed to
maintain a good stand of key forage plants. Controlling
grazing in winter and other wet periods helps to prevent
s0il compaction.

These soils are well suited to trees. Locating logging
roads and skid trails on the contour helps to control
runoff and erosion. The slope somewhat limits the use of
equipment; however, mechanical planting and mowing to
reduce competition are possible. Coves and north- and
east-facing slopes are the best sites for woodland.
These sites have more water available for growth and
have cooler temperatures because they have less
exposure to the prevailing winds and the sun.

The moderately steep slope and depth to bedrock of
both soils and the moderately slow permeability and
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some seasonal wetness in the Lowell soil are severe
limitations for buildings and sanitary facilities. Maintaining
as much cover as possible on the site during
construction reduces erosion. Trails in recreation areas
should be protected against erosion and should be laid
out on the contour if possible.

The capability subclass is IVe. The woodland suitability
subclass is 3c for the Lowell soil and 2r for the
Westmoreland soil.

LoE—Lowell-Westmoreland silt loams, 25 to 40
percent slopes. This map unit consists of steep, well
drained, deep soils on hillsides. Slopes are generally
smooth. In some areas, irregularities are along
drainageways. Seep spots are common in areas of the
Lowell soil. Most areas of this map unit are 10 to 50
acres. .

Most areas are about 45 percent Lowell silt loam and
35 percent Westmoreland silt loam. The two soils are in
alternating strips across the hillside or in areas so small
that mapping them separately is not practical.

Typically, the surface layer of the Lowell soil is brown,
friable silt loam about 6 inches thick. The subsoil is
about 32 inches thick. The upper part is yellowish brown,
friable silty clay loam, and the middle and lower parts are
strong brown and yellowish brown, firm silty clay. The
substratum is light olive brown, firm gravelly silty clay
loam. Hard limestone bedrock is at about 46 inches.

Typically, the surface layer of the Westmoreland soil is
brown, friable silt loam about 6 inches thick. The subsoil
is about 24 inches thick. The upper and middle parts are
brown and dark yellowish brown, friable silt loam and
firm clay loam, and the lower part is yellowish brown,
firm channery clay loam. The substratum is yellowish
brown, firm channery clay loam. Hard sandstone bedrock
is at about 46 inches.

included with these soils in mapping are small areas of
somewhat poorly drained soils around seep spots. Also
included are the deeper Brookside soils in concave
areas or narrow bands on the lower part of some slopes.
They are subject to hillside slippage. Included soils make
up about 20 percent of most areas.

Permeability is moderately slow in the Lowell soil and
moderate in the Westmoreland soil. The available water
capacity and potential frost action are moderate in both
soils. Runoff is very rapid if the plant cover is removed.
The shrink-swell potential is moderate for the Lowell soil
and low for the Westmoreland soil. Unless limed, the
root zone of the Lowell soil is very strongly acid to
medium acid in the upper part and strongly acid to
neutral in the lower part. The root zone of the
Westmoreland soil is very strongly acid to medium acid.

These soils are used mainly for pasture, trees, and
woodland wildlife habitat. The potential is medium for
hay and pasture and low for cultivated crops, small grain,
sanitary facilities, and building site development. The
potential for woodland wildlife habitat is high in both
soils.
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Even though the steep slope limits the use of some
equipment, these soils are suited to pasture. Smooth
slopes are suited to hay. If the soils are overgrazed or
cultivated for seedbed preparation, the hazard of erosion
is very severe. Reseeding by the trash mulch or no-till
methods or with a companion crop reduces the hazard
of erosion. Proper stocking, pasture rotation, mowing for
weed control, and timely application of lime and fertilizer
are needed to maintain a good stand of key forage
plants. Controlling grazing in winter and other wet
periods helps to prevent soil compaction. Deep-rooted
legumes are difficult to maintain in many areas.

These soils are suited to trees. Locating logging roads
and skid trails on the contour reduces erosion. The
steep slopes limit the use of planting and mowing
equipment. Coves and north- and east-facing slopes are
the best woodland sites. These sites have more water
available for growth and have cooler temperatures
because they have less exposure to the prevailing winds
and the sun.

The steep slope is a severe limitation for buildings,
sanitary facilities, and most recreation uses. Hiliside
slippage is also a hazard on the Lowell soil and on the
included Brookside soils. Trails in recreation areas
should be protected against erosion and should be laid
out on the contour if possible.

The capability subclass is Vie. The woodland suitability
subclass is 3c for the Lowell soil and 2r for the
Westmoreland soil.

LoF—Lowell-Westmoreland siit loams, 40 to 70
percent slopes. This map unit consists of deep, very
steep, well drained soils on hillsides and along deeply
entrenched drainageways. Slopes are generally smooth.
In some areas, however, slopes have benches and
sharp breaks at sandstone bedrock escarpments and
irregularities at hillside slips. Most areas are 50 to 200
acres.

Most areas are about 45 percent Lowell silt loam and
35 percent Westmoreland silt loam. The two soils
commonly occur in such narrow bands across the
hillsides or in areas that are so intricately mixed that
mapping them separately is not practical.

Typically, the surface layer of the Lowell soil is brown,
friable silt loam about 6 inches thick. The subsoil is
about 30 inches thick. The upper part is yellowish brown,
friable silty clay loam, and the middle and lower parts are
strong brown and yellowish brown, firm silty clay. The
substratum is light olive brown, firm gravelly silty clay
loam. Hard limestone bedrock is at about 45 inches.

Typically, the surface layer of the Waestmoreland soil is
brown, friable silt loam about 5 inches thick. The subsoil
is about 24 inches thick. The upper and middle parts are
brown and dark yellowish brown, friable silt loam and
firm clay loam, and the lower part is yellowish brown,
firm channery clay loam. The substratum is yellowish
brown, firm channery clay loam. Hard sandstone bedrock
is at about 42 inches.
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Included with these soils in mapping are small areas of
Dekalb and Brookside soils. The moderately deep
Dekalb soils are on the uppermost part of hilisides, near
slope breaks, and above outcrops of sandstone bedrock.
The moderately well drained Brookside soils are in coves
and on lower hillside positions. They are subject to
hillside slippage. Included soils make up about 20
percent of most areas.

Permeability is moderate in the Westmoreland soil and
moderately slow in the Lowell soil. Runoff is very rapid.
The available water capacity is moderate in both soils.
The shrink-swell potential is moderate in the Lowell soil
and low in the Westmoreland soil. Potential frost action
is moderate in both soils. Unless it has been limed, the
Westmoreland soil is medium acid to very strongly acid
in the root zone and the Lowell soil is medium acid to
very strongly acid in the upper part of the root zone and
strongly acid to neutral in the lower part.

About two-thirds of the acreage is woodland and one-
third unimproved pasture. The potential for trees is
medium in the Lowell soil and high in the Westmoreland
soil. In both soils the potential is low for crops, pasture,
sanitary facilities, and building site development and
good for woodland wildlife habitat.

These soils are poorly suited to pasture. The slopes
are too steep for commonly used equipment. Some
areas used for pasture are reverting to brush because
they are difficult to manage.

These soils are suited to trees. On very steep slopes,
however the use of logging equipment is severely limited
and mechanical planting is not possible. Plant
competition can be reduced by girdling. Locating skid
trails and logging roads on the contour makes logging
easier and reduces erosion. Coves and north- and east-
facing slopes are the best woodland sites. These sites
have more water available for growth and have cooler
temperatures because they have less exposure to the
prevailing winds and the sun.

The very steep slopes of both soils and the hazard of
hillside slippage of the Lowell soil and the included
Brookside soils severely limit the use of these soils as
sites for buildings, sanitary facilities, and most recreation
uses. Trails in recreation areas should be protected
against erosion and should be laid out on the contour if
possible.

The capability subclass is Vlle. The woodland
suitability is 3c for the Lowell soils and 2r for the
Waestmoreland soils.

LpF—Lowell-Westmoreland silt loams, benched, 30
to 70 percent slopes. This map unit consists of deep,
well drained, very steep soils on hillsides. Slopes are
uneven and have narrow benches. Sandstone bedrock
escarpments and hiliside slips are in a few areas. Most
areas are 50 to 500 acres.

Areas of this unit are about 45 percent Lowell silt loam
and 35 percent Westmoreland silt loam. The
Westmoreland soil is in bands around hillsides on the
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steepest part of areas. The Lowell soil is commonly on
moderately steep and steep, 20 to 200 foot wide
benches around hillsides. Many benches are natural
seepage areas. Areas of the two soils are in such narrow
bands across the hillsides or are so intricately mixed that
mapping them separately is not practical.

Typically, the surface layer of Lowell soil is brown,
friable silt loam about 6 inches thick. The subsoil is
about 30 inches thick. The upper part is yellowish brown,
friable silty clay loam, and the middle and lower parts are
strong brown and yellowish brown, firm silty clay. The
substratum is light olive brown, firm gravelly silty clay
loam. Hard limestone bedrock is at about 45 inches. In
some areas 12 to 24 inches of stony loamy colluvial
material is on the soil surface.

Typically, the surface layer of the Westmoreland soil is
brown, friable silt loam about 5 inches thick. The subsoil
is about 24 inches thick. The upper and middle parts are
brown and dark yellowish brown, friable silt loam and
firm clay loam, and the lower part is yellowish brown,
firm channery clay loam. The substratum is yellowish
brown, firm very channery clay loam. Hard sandstone
bedrock is at about 42 inches.

Included with these soils in mapping are small areas of
Brookside, Dekalb, and Elba soils. The moderately deep
Dekalb soils are near slope breaks and outcrops of
massive sandstone bedrock. The moderately well
drained Brookside soils are on benches and lower
hillsides and in coves containing deeply dissected
drainageways. They are subject to hillside slippage. Elba
soils have a higher lime content and are mainly in the
northeastern part of the county. Included soils make up
about 20 percent of most areas.

Permeability is moderate in the Westmoreland soil and
moderately slow in the Lowell soil. Runoff is very rapid.
The available water capacity is moderate in both soils.
The shrink-swell potential is moderate in the Lowell soil
and low in the Westmoreland soil. Potential frost action
is moderate in both soils. Unless it has been limed, the
root zone of the Westmoreland soil is medium to very
strongly acid. The Lowell soil is medium acid to very
strongly acid in the upper part of the root zone and
strongly acid to neutral in the lower part.

These soils are mainly used for woodland and
woodland wildlife habitat. Nearly one-third the acreage
was cleared and used for unimproved pasture but has
reverted to woodland. The potential for trees is medium
in the Lowell soil and high in the Westmoreland soil. In
both soils the potential is low for crops, pasture, sanitary
facilities, building site development, and most recreation
uses and is high for woodland wildlife habitat.

These soils are poorly suited to pasture. The very
steep, uneven slopes severely limit the use of
equipment. A few of the wider benches can be used for
improved pasture but are difficult to manage.

Even though the very steep slopes severely limit the
use of equipment, these soils are suited to trees.
Locating logging roads and skid trails on the contour
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makes logging easier and reduces erosion. Bench
positions can be used for logging roads and other
harvesting equipment in dry periods. Coves and north-
and east-facing slopes are the best woodland sites.
These sites have more water available for growth and
have cooler temperatures because they have less
exposure to the prevailing winds and the sun. Plant
competition can be reduced by such practices as
girdling.

These soils are well suited to woodland wildlife habitat.

The very steep slopes of both soils and the possibility
of hillside slippage in the Lowell soil and the included
Brookside soils are severe limitations for buildings,
sanitary facilities, and most recreation uses. Trails in
recreation areas should be protected against erosion
and should be laid out on the contour if possible.

The capability subclass is Vlle. The woodland
suitability subclass is 3c for the Lowell soil and 2r for the
Waestmoreland soil.

MnB—Morristown clay loam, 0 to 8 percent slopes.
This nearly level to gently sloping, deep, well drained soil
is on spoil ridges and benches in areas surface mined
for coal. It has been reclaimed by grading and by
blanketing the surface with a layer of material removed
from natural soils. The substratum is a mixture of rock
fragments and of partly weathered fine earth material
that was in or below the profile of the original soil. Rock
fragments are mostly subrounded limestone and shale
and smaller amounts of siltstone, sandstone, and coal.
Most areas are long and 100 to 600 feet wide. At
midsection, the wider areas are nearly level. The long
narrow ridges are rounded and more sloping. Slopes are
smooth. Areas range from 3 to 50 acres.

Typically, the surface layer is mixed brown and
yellowish brown, firm clay loam about 8 inches thick. The
substratum to about 60 inches is gray and dark gray, firm
gravelly clay loam.

Included with this soil in mapping are a few areas
where the surface layer is channery clay loam and
eroded areas where numerous rills and small gullies
have formed. The thin flat stone fragments interfere with
tillage. In some areas the surface has been covered with
12 to 24 inches of natural soil material. Those areas
have a higher available water capacity and are more
productive than this Morristown soil. In other included
areas the surface layer is friable silt loam that is easier
to till. Included soils make up about 20 percent of most
areas.

Permeability is moderately slow in this Morristown soil.
The available water capacity is low because the content
of coarse fragments is high and the substratum is
compact. Runoff is slow to medium. The potential frost
action and shrink-swell potential are moderate. The
substratum is mildly or moderately alkaline and
calcareous.

Most of the acreage is in grasses and legumes, but
only a small percentage of the acreage is grazed or
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harvested for hay. The potential is medium for hay,
crops, pasture, and trees. It is medium for most sanitary
facilities and building site development.

This soil is suited to corn grown under no-till
management, but it is better suited to small grain and
hay because it is droughty. In cultivated areas, the
erosion hazard is moderate. No-till management is well
suited to this soil. Included areas where the surface layer
is thick can be plowed. Controlling the hazard of erosion,
conserving moisture, improving tilth, and increasing the
organic matter content are concerns of management.
Grasses and legumes in the cropping system,
incorporating crop residue into the surface layer, cover
crops, contour tillage, stripcropping, and conservation
tillage, which leaves crop residue on the surface, are
effective in controlling the hazard of erosion and
improving tillage.

This soil is suited to all the commonly grown tall
grasses and deep-rooted legumes for pasture, but it is
droughty. The erosion hazard is moderate if the soil is
overgrazed or is plowed for seedbed preparation.
Reseeding with cover crops or companion crops or by
trash mulch or no-till seeding reduces the erosion
hazard. Proper stocking, pasture rotation, mowing for
weed control, and timely application of lime and fertilizer
are needed to maintain a good stand of key forage
plants. Limiting grazing in winter and other wet periods
helps to prevent soil compaction. Rills and shallow
gullies limit the use of equipment in the included areas.

This soil is suited to trees that can tolerate high lime,
droughty conditions. Grasses and legumes provide
ground cover during the establishment of trees.
Mechanical planting and mowing reduce plant
competition.

Once this soil has settled, it is moderately well suited
as sites for buildings and most sanitary facilities. Onsite
investigation is needed to determine the suitability.
Thickness of the soil over bedrock and control of storm
water runoff should be considered. Moderately slow
permeability is a severe limitation for septic tank
absorption fields. This soil is sticky when wet.
Droughtiness is a hazard for lawns during dry periods.

The capability subclass is llls. No woodland suitability
subclass is assigned.

MnD—Morristown clay loam, 8 to 25 percent
slopes. This strongly sloping and moderately steep,
deep, well drained soil is mainly on the sides of mine
spoil ridges and benches in areas surface mined for
coal. It has been reclaimed by grading and by blanketing
the surface with a layer of material removed from natural
soils. The substratum is a mixture of rock fragments and
of partly weathered fine earth material that was in or
below the profile of the original soil. Rock fragments are
mainly subrounded limestone and shale and smaller
amounts of siltstone, sandstone, and coal. Slopes are
dominantly 8 to 18 percent. They are generally smooth.
A few small gullies and rills have formed near slope
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breaks and in convex areas. Most areas are long and
100 to 600 feet wide. Most are 10 to 50 acres.

Typically, the surface layer is brown and yellowish
brown, firm clay loam about 8 inches thick. The
substratum to about 60 inches is gray and dark gray, firm
gravelly clay loam.

Included with this soil in mapping are areas where the
surface layer is channery clay loam and eroded areas
where small gullies have formed. The thin flat stone
fragments interfere with tillage. Spots of the more acid
Bethesda soils are also included. In some areas the
surface has been covered with 12 to 24 inches of natural
soil material. Those areas have a higher available water
capacity and are more productive than this Morristown
soil. In other included areas the surface layer is silt loam
that is easier to till. Included soils make up about 20
percent of most areas.

Permeability is moderately slow in this Morristown soil,
and runoff is very rapid. The available water capacity is
low because the content of coarse fragments is high and
the substratum is compact. Depth of the root zone varies
but is mainly moderately deep. Potential frost action and
the shrink-swell potential are moderate. The substratum
is mildly or moderately alkaline and calcareous.

Most of the acreage is in grasses and legumes, but
only a small percentage of the acreage is grazed or
harvested for hay. The potential is low for crops and
medium for hay, pasture, and trees. It is medium to low
for sanitary facilities and building site development.

This soil is poorly suited to cultivated crops but is
suited to hay and pasture. It is suited to all the
commonly grown grasses and legumes, but is most
productive of tall grasses and deep-rooted legumes. The
soil is droughty. The hazard of erosion is severe if it is
plowed in seedbed preparation. Grasses and legumes in
the cropping system, incorporating crop residue into the
surface layer, minimum tillage, and contour stripcropping
reduce the hazard of erosion, conserve moisture,
improve tilth, and increase the organic matter content.
Proper stocking, pasture rotation, mowing for weed
control, and timely application of lime and fertilizer are
needed to maintain a good stand of key forage plants.
Limiting grazing in winter and other wet periods helps to
prevent soil compaction.

This soil is suited to trees and to woodland wildlife
habitat. Grasses and legumes provide ground cover and
reduce erosion during the establishment of trees.
Mechanical planting and mowing reduce plant
competition. Coves and north- and east-facing slopes
are the best woodland sites. These sites have more
moisture available for plant growth and cooler
temperatures because of less exposure to the prevailing
winds and the sun.

Once this soil has settled, it is moderately well suited
as sites for buildings in areas where slopes are 8 to 15
percent. Onsite investigation is needed to determine
suitability. Thickness of the soil over bedrock and control
of storm water runoff are important considerations. Areas

Soil survey

where slopes are 15 to 25 percent are severely limited
as sites for buildings and sanitary facilities. Slippage is a
hazard. Moderately slow permeability also limits the use
of this soil for septic tank absorption fields. This soil is
sticky when wet. Droughtiness is a hazard for lawns
during dry periods.

The capability subclass is IVs. No woodland suitability
subclass is assigned.

MnE—Morristown clay loam, 25 to 40 percent
slopes. This deep, well drained, steep soil is on graded
mine spoil side slopes in areas surface mined for coal. It
has been reclaimed by grading and by blanketing the
surface with a layer of material removed from natural
soils. The substratum is a mixture of rock fragments and
of partly weathered fine earth material that was in or
below the profile of the original soil. Rock fragments are
mostly subrounded limestone and shale and smaller
amounts of siltstone, sandstone, and coal. Slopes are
smooth. Most areas are long and narrow and range from
3 to 50 acres.

Typically, the surface layer is mixed brown and
yellowish brown, firm clay loam about 8 inches thick. The
substratum to about 60 inches is gray and dark gray, firm
gravelly clay loam.

Included with this soil in mapping are small areas
where the surface layer is channery clay loam and
eroded areas where numerous rills and small gullies
have formed. Also included are small areas of the acid
Bethesda soils and areas of soils that have a friable silt
loam surface layer that is easier to till. Included areas
make up about 20 percent of most areas.

Permeability is moderately slow in this Morristown soil.
The available water capacity is low because the content
of coarse fragments is high and the substratum is
compact. Runoff is very rapid. The shrink-swell potential
and potential frost action are moderate. The substratum
is mildly alkaline or moderately alkaline and calcareous.

Most of the acreage is in grasses and legumes, but
only a small percentage is grazed. The potential is
medium for pasture and trees and low for cultivated
crops, small grain, and hay. It is low for sanitary facilities
and building site development.

This soil is suited to pasture and limited grazing. It is
suited to all the commonly grown grasses and legumes.
It is poorly suited to cultivated crops, small grain, and
hay because of the steep slopes, droughtiness, and very
severe erosion hazard. Seeding with cover crops or by
trash mulch or no-till seeding reduces the erosion
hazard. Pasture rotation, mowing for weed control, and
timely application of lime fertilizer are needed to maintain
a good stand of key forage plants. A good ground cover
increases the infiltration rate by slowing runoff.

This soil is suited to trees that can tolerate a high
content of lime in the soil and droughty conditions.
Grasses and legumes provide ground cover and reduce
erosion during the establishment of trees. Mechanical
planting and mowing for weed control are not practical
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because of the steep slopes. Coves and north- and east-
facing slopes are the best woodland sites. They have
more moisture available for growth because they have
cooler temperatures and less exposure to the prevailing
winds and the sun.

This soil is very poorly suited to sanitary facilities and
building site development because of steep slopes, the
hazard of hillside slippage, and moderately slow
permeability.

The capability subclass is Vle. No woodland suitability
subclass is assigned.

MoB—Morristown stony clay loam, 0 to 8 percent
slopes. This nearly level to gently sloping, deep, well
drained soil is on mine spoil ridges and in basin-like
areas between the ridges in areas surface mined for
coal. It is a mixture of rock fragments and of partly
weathered fine earth material that was in or below the
profile of the original soil. Rock fragments are mostly
subrounded limestone and shale and smaller amounts of
siltstone, sandstone, coal, and slate. They are about 10
to 24 inches in diameter and are commonly 30 to 100
feet apart. Most areas are long and 100 to 600 feet
wide. At midsection, the wider areas are nearly level.
The narrow ridges are rounded and more sloping. Slopes
are generally smooth. A few rills and small gullies have
formed near slope breaks. Most areas are 3 to 50 acres.

Typically, the surface layer is dark gray, slightly hard
stony clay loam about 5 inches thick. The substratum to
about 60 inches is dark gray, light yellowish brown, and
yellowish brown, slightly hard and firm gravelly clay loam
and friable gravelly loam. Small areas of recently
deposited sediment less than 12 inches thick are along
drainageways.

Included with this soil in mapping are small areas of
acid Bethesda soils and spots of the extremely acid,
coarser textured Barkcamp soils. Included soils make up
5 to 10 percent of most areas.

Permeability is moderately slow in this Morristown soil.
The thickness of the root zone is highly variable because
the content of coarse fragments and the compactness of
the soil vary. The available water capacity is mainly low.
Runoff is medium on ridges and slow to ponded in
basins. The shrink-swell potential and potential frost
action are moderate. The organic matter content is very
low. The root zone is commonly mildly or moderately
alkaline and calcareous. The surface layer is slightly acid
or neutral in a few areas.

Most of the acreage is in grasses and legumes, but
only a small acreage is grazed or harvested for hay. The
potential is low for crops and trees and medium for
pasture. It is medium for sanitary facilities and building
site development.

This soil is poorly suited to the commonly grown
cultivated crops and small grain because of the low
available water capacity, very low organic matter
content, limited root zone, and surface stoniness.

Even though these properties also restrict use for
pasture, the soil is suited to pasture. The stones at the
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surface and in the soil interfere with tillage, mowing, and
harvest. The soil is generally low in nitrogen and
phosphorus and medium to high in potassium. Soil tests
are needed to determine specific nutrient needs. Erosion
is a moderate hazard before seedings are established
and in areas where the soil is overgrazed. Maintaining a
plant cover and surface mulch conserves moisture and
reduces runoff and erosion. Proper stocking, rotation
grazing, and limited grazing in winter and other wet
periods help to prevent soil compaction and help to
maintain the pasture in good condition. Water for
livestock is not available in many areas, but potential
sites for reservoirs are available.

Trees provide protection against erosion but generally
grow slowly. The rock fragments seriously interfere with
mechanical planting. Grasses and legumes provide
ground cover and reduce erosion during the
establishment of trees.

Once this soil has settled, it is moderately well suited
as a site for buildings and most sanitary facilities. Onsite
investigation is needed to determine suitability.
Thickness of the soil over bedrock and control of storm
water runoff should be considered. Some low-lying areas
in basins are very poorly suited as sites for buildings
because of ponding. Moderately slow permeability
severely limits the use for septic tank absorption fields.
The soil is sticky when wet. Droughtiness is a hazard for
lawns during dry periods. Stones seriously interfere with
mowing.

The capability subclass is VIs. No woodland suitability
subclass is assigned.

MoD—Morristown stony clay loam, 8 to 25 percent
slopes. This strongly sloping to moderately steep, deep,
well drained soil is mostly on the sides of mine spoil
ridges and, to a lesser extent, on mine spoil benches
and narrow ridgetops in areas surface mined for coal. It
is a mixture of rock fragments and of partly weathered
fine earth material that was in or below the profile of the
original soil. Rock fragments are mostly subrounded
limestone and shale and smaller amounts of siltstone,
sandstone, coal, and slate. They are about 10 to 24
inches in diameter and are commonly 30 to 100 feet
apart. Slopes are dominantly 8 to 18 percent. They are
generally smooth. A few rills and small guilies have
formed near slope breaks. Most areas are long and 100
to 600 feet wide. They range from 3 to 50 acres.

Typically, the surface layer is dark gray, firm stony clay
loam about 5 inches thick. The substratum to about 60
inches is dark gray, light yellowish brown, and yellowish
brown, firm gravelly clay loam and gravelly loam.

Included with this soil in mapping are small areas of
acid Bethesda soils and spots of the coarser textured,
extremely acid Barkcamp soils. In some included areas
large boulders are in the substratum. Included soils
make up 5 to 10 percent of most areas.

Permeability is moderately slow in this Morristown soil,
and runoff is very rapid. The thickness of the root zone
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is highly variable because the content of coarse
fragments and the compactness of the soil vary. The
available water capacity is mainly low. The organic
matter content is very low. Potential frost action and
shrink-swell potential are moderate. The root zone is
commonly mildly or moderately alkaline and calcareous.
The surface layer is slightly acid or neutral in some
areas.

Most of the acreage is in grasses and legumes, but
only a small acreage is grazed or harvested for hay. The
potential is low for crops, hay, and trees and medium for
pasture. It is low to medium for sanitary facilities and
building site development.

This soil is suited to pasture but is poorly suited to
cultivated crops and small grain because of the slope,
low available water capacity, limited root zone, surface
stoniness, and very low organic matter content. The
stones at the surface and in the soil interfere with tillage,
mowing, and harvest. Erosion is a severe hazard if the
soil is overgrazed or seedings are established.
Maintaining a plant cover and mulching conserve
moisture and reduce runoff and erosion. The soil is
generally low in nitrogen and phosphorus and medium to
high in potassium. Soil tests are needed to determine
specific nutrient needs. Except on the included areas of
Bethesda and Barkcamp soils, liming is not needed. The
soil is suited to all the commonly grown grasses and
legumes. Proper stocking, rotation grazing, and limited
grazing in winter and other wet periods are needed to
maintain the soil and pasture in good condition.
Overgrazed pastures recover very slowly in dry weather.
Water for livestock is not available in many areas, but
there are potential reservoir sites in basins between spoil
ridges.

Trees provide protection against erosion, but growth is
generally slow. The rock fragments seriously interfere
with mechanical planting and somewhat limit the mowing
needed to reduce plant competition. Grasses and
legumes provide ground cover during the establishment
of trees.

Once this soil has settled, it is moderately well suited
as sites for buildings in areas where slopes are 8 to 15
percent. Onsite investigation is needed to determine
suitability. Thickness of the soil over bedrock and control
of storm water runoff are important considerations. Areas
where slopes are 15 to 25 percent are severely limited
as sites for buildings and sanitary facilities. Slippage is a
hazard. Moderately slow permeability is also a limitation
for septic tank absorption fields. The soil is sticky when
wet. Droughtiness is a hazard for lawns during dry
periods. Stones seriously interfere with mowing.

The capability subclass is VIs. No woodland suitability
subclass is assigned.

MoE—Morristown stony clay loam, 25 to 40
percent slopes. This deep, well drained, steep soil is
mainly on the sides of mine spoil ridges in areas surface
mined for coal. It is a mixture of rock fragments and of
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partly weathered fine earth material that was in or below
the profile of the original soil. Rock fragments are mostly
subrounded limestone and shale and smaller amounts of
siltstone, sandstone, coal, and slate. They are about 10
to 24 inches in diameter and are commonly 30 to 100
feet apart. Slopes are generally smooth. A few rills and
small gullies have formed, mostly near slope breaks.
Hillside slips are in some areas. Most areas are long and
100 to 800 feet wide. They range from 3 to 50 acres.

Typically, the surface layer is dark gray, firm stony clay
loam about 5 inches thick. The substratum to about 60
inches is dark gray, light yellowish brown, and yellowish
brown, firm gravelly clay loam and gravelly loam.

Included with this soil in mapping are small areas of
acid Bethesda soils and spots of the coarser textured,
extremely acid Barkcamp soils. In some included areas
large boulders are in the substratum, and in others there
are nearly vertical highwalls. Included soils make up 5 to
15 percent of most areas.

Permeability is moderately slow in this Morristown soil.
The thickness of the root zone is highly variable because
the content of coarse fragments and the compactness of
the soil vary. The available water capacity is mainly low.
Runoff is very rapid. The organic matter content is very
low. The shrink-swel! potential and potential frost action
are both moderate. The root zone is commonly mildly
alkaline or moderately alkaline and calcareous. The
surface layer is slightly acid or neutral in a few areas.

Most of the acreage is in grasses and legumes, but
only a small acreage is used for pasture. The potential is
low for crops, hay, pasture, and trees. It is also low for
sanitary facilities and building site development.

This soil is not suited to cultivated crops or small grain
because of the steep slopes, droughtiness, limited root
zone, stoniness, and very severe erosion hazard. The
stones at the surface and in the soil interfere with tillage,
mowing, and harvest. Erosion is a very severe hazard if
the soil is overgrazed or seedings are established.
Maintaining plant cover and mulching conserves
moisture and reduces runoff and erosion. The soil is
generally low in nitrogen and phosphorus and medium to
high in potassium. Soil tests are needed to determine
specific needs. Except for the included areas of
Bethesda and Barkcamp soils, liming is not needed. All
commonly grown grasses and legumes are suited to this
soil, but tall grasses and deep-rooted legumes generally
grow best. Overgrazed pastures recover very slowly in
dry weather.

Trees provide protection against erosion but generally
grow slowly. The rock fragments seriously interfere with
mechanical planting. Grasses and legumes provide
ground cover and reduce erosion during the
establishment of trees.

This soil is very poorly suited to sanitary facilities and
building site development because of the steep slopes,
hazard of hillside slippage, and moderately slow
permeability. On hillsides, areas of this soil that are
underlain by natural soils are particularly susceptible to
slippage.
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The capability subclass is Vlle. No woodland suitability
subclass is assigned.

MoF—Morristown very stony clay loam, 40 to 70
percent slopes. This very steep, deep, well drained soil
is on mine spoil side slopes in areas surface mined for
coal. It is a mixture of rock fragments and of partly
weathered fine earth material that was in or below the
profile of the original soil. Rock fragments are mostly
subrounded limestone and shale and smaller amounts of
siltstone, sandstone, coal, and slate. Flat and round
stones, commonly 5 to 10 feet apart, are at the surface
in most areas. Large boulders as much as 10 feet in
diameter are in a few areas. Slopes are commonly
uneven. There are active hillside slips in many areas.
Most areas are on the outer slopes of surface-mined
areas where the spoil was placed on hilisides. Other
areas are narrow spoil ridges below a highwall and
contain long narrow pools of water. Most areas are not
graded. Most range from about 20 to 200 acres.

Typically, the surface layer is dark gray, very stony
clay loam about 5 inches thick. The substratum to about
60 inches is dark gray, light yellowish brown, and
yellowish brown, firm, cobbly clay loam and cobbly loam.

Included with this soil in mapping are small areas of
the acid Bethesda soils and spots, generally less than 10
teet in diameter, of the extremely acid, coarser textured
Barkcamp soils supporting sparse vegetation. Included
soils make up 5 to 25 percent of most areas.

Permeability is moderately slow in this Morristown sail,
and runoff is very rapid. The thickness of the root zone
is highly variable because the content of coarse
fragments and the compactness of the soil vary. The
available water capacity is mainly very low. The organic
matter content is very low. The shrink-swell potential and
potential frost action are moderate. The root zone is
generally mildly or moderately alkaline and calcareous.
The surface layer is slightly acid or neutral in a few
areas.

Most areas are in grasses and legumes. The potential
is low for crops, hay, pasture, and trees. It is also low for
sanitary facilities and building site development.

This soil is not suited to crops, hay, or improved
pasture because of the very steep slopes, large stones,
and severe drought hazard. It is best suited to habitat for
wildlife and to trees and some recreation. Trees provide
protection against erosion but generally grow slowly.
Mechanical planting and mowing to reduce plant
competition are not practical, and logging is difficult.

This soil is not suited to sanitary facilities and building
site development because of slope, large stones, very
severe hazard of hillside slippage, and moderately slow
permeability. Some areas include deep, permanent pools
of water.

The capability subclass is Vlls. No woodland suitability
subclass is assigned.

Ne—Newark silt loam, frequently flooded. This
deep, nearly level, somewhat poorly drained soil is on
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flood plains and is subject to frequent flooding. It
occupies the entire flood plain or is in long, narrow areas
adjacent to slope breaks to the uplands or stream
terraces. Abandoned stream channels and small
drainage ditches are in some areas. The range is 0 to 2
percent. Most areas are 5 to 50 acres.

Typically, the surface layer is dark grayish brown,
friable silt loam about 8 inches thick. The subsoil is
grayish brown, brown, and dark grayish brown, mottled,
friable silt loam and silty clay loam about 26 inches thick.
The substratum to about 60 inches is gray, grayish
brown, dark yellowish brown, and yellowish brown,
mottled, firm silty clay loam.

Included with this soil in mapping are small areas of
poorly drained soils in depressions, in abandoned stream
channels, and below seep spots in adjacent soils on
breaks to terraces and uplands. These soils have a gray
subsoil and commonly support reeds, sedges, and
swamp grasses because the water table is at or near the
surface most of the year. Included soils make up less
than 15 percent of most areas.

Permeability is moderate in this Newark soil. Runoff is
slow, and water ponds for short periods after heavy rains
or after floodwaters recede. The available water capacity
is high. A high water table is at a depth of 6 to 18 inches
in winter, spring, and other extended wet periods. In
many places, the wetness is caused by runoff and
seepage from adjacent soils on terraces and uplands.
The soil layers below 3 feet are saturated for long
periods. During these periods, poor subsoil aeration
limits the depth of the root zone. The shrink-swell
potential is low, and potential frost action is high.
Reaction in the root zone is medium acid to mildly
alkaline.

This soil is used mostly for pasture and hay and to a
lesser extent for cultivated crops and trees. The potential
is high for cultivated crops, pasture, trees, and woodiand
wildiife habitat, medium for small grain, hay, and wetland
wildlife habitat, and low for building site development and
sanitary facilites.

Drained areas are well suited to commonly grown
crops but are better suited to corn and legume-grass
mixtures that tolerate some wetness than to small grain
and deep-rooted perennial crops. Planting is delayed in
some years because of spring flooding and wetness.
Logs, branches, and other debris are commonly
scattered over the surface after floods. Alluvial sediment
damages hay crops. Reducing wetness, maintaining tilth
and the organic matter content, and controlling weeds
are major concerns of management. Diversions or
subsurface drains are needed to intercept water from
adjacent slopes in many places. Conservation tillage,
which leaves crop residue on the surface, and
incorporating crop residue into the plow layer help to
maintain tilth and organic matter content. Tilling within
the optimum range of moisture content reduces soil
compaction.

Undrained areas are better suited to pasture than to
crops. Grasses and legumes, such as bluegrass, tall
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fescue, ladino clover, alsike clover, birdsfoot trefoil, and
reed canarygrass, are suited to this soil. Proper stocking,
rotation grazing, mowing to control weeds, and restriction
on grazing in winter and other wet periods are needed to
keep the soil and pasture in good condition.

This soil is suited to trees, but only a small acreage is
used for woodland. Wet-tolerant species should be
planted. Wetness and flooding limit the use of
equipment; mowing for weed control, however, is
possible during the drier part of the year.

This soil is severely limited as a site for sanitary
facilities and buildings because of the flood hazard and
wetness. Undrained areas are fairly well suited to
wetland wildlife habitat.

The capability subclass is llw. The woodland suitability
subclass is 1w.

Nm—Newark silt loam, ponded. This deep, nearly
level, somewhat poorly drained soil is on flood plains. It
is subject to frequent flooding for very long periods.
Slopes are commonly smooth, but some areas are cut
by abandoned stream meanders and small drainage
ditches. The slope range is 0 to 2 percent.

Typically, the surface layer is dark grayish brown, very
friable silt loam about 7 inches thick. The subsoil is
brown and dark grayish brown, mottled, friable and firm
silt loam about 31 inches thick. The substratum to about
60 inches is brown, mottled, firm silt loam.

Included with this soil in mapping are narrow bands of
Newark soils that are adjacent to stream channels but
are not subject to ponding. Included soils make up 5to
15 percent of most areas.

Permeability is moderate in this Newark soil. The soil
is saturated or is ponded for several weeks each year.
The layers below a depth of 12 inches are saturated
most of the time. The high water table prevents good
subsoil aeration and reduces the depth of the root zone.
Shrink-swell potential is low. Potential frost action is
high. Reaction in root zone is slightly acid to mildly
alkaline.

Most areas support natural shrubs and trees and are
wetland wildlife habitat. Areas cleared of trees are mainly
in sedges, reeds, and cattails. The potential is low for
cultivated crops, hay, pasture, and trees. It is high for
wetland wildlife habitat. This soil is not suited to crops or
pasture and is poorly suited to trees. Ponding and
wetness severely limit the use of equipment and the
selection of trees to plant. Draining most areas is not
practical because suitable outlets are not available.
Waterways have a perennial high water level.
Drainageways that were deepened to improve drainage
have mainly been refilled with sediment.

The soil is well suited to most wetland plants and to
wetland wildlife habitat.

Wetness and flooding severely limit the use of this soil
as a site for buildings and sanitary facilities.

The capability subclass is Vw. The woodland suitability
subclass is 4w.
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Nn—Newark Varlant siit loam, frequently flooded.
This nearly level, deep, somewhat poorly drained soil is
on flood plains in narrow valleys near the headwaters of
major streams. It is subject to frequent flooding. Most
areas are long and narrow. They range from 75 to 250
feet in width and as much as a mile in length and are 5
to 80 acres. The low-lying narrow areas are commonly
split into smaller farming tracts by meandering small
streams. The slope range is 0 to 2 percent.

Typically, the surface layer is dark grayish brown, very
friable silt loam about 8 inches thick. The subsoil is dark
grayish brown and very dark gray, mottled, friable silt
loam about 18 inches thick. The substratum is about 19
inches thick. The upper part is olive brown, mottled,
friable gravelly sandy loam, and the middle and lower
parts are very dark gray, friable very gravelly loamy sand.
Hard siltstone bedrock is at about 45 inches.

Included with this soil in mapping are small areas of
poorly drained soils in depressions, in abandoned stream
channels, and below seep spots in adjacent soils on
breaks to terraces and uplands. These soils have a gray
subsoil and commonly support reeds and sedges. Also
included are a few small areas where the surface layer is
gravelly silt loam and places where bedrock is at a depth
of 24 to 40 inches. Included soils make up less than 20
percent of areas.

Permeability is moderate or moderately rapid in the
subsoil and rapid in the substratum of this Newark
Variant soil. Runoff is slow. The available water capacity
is low or moderate, depending on the depth to the
substratum. The root zone is deep. A seasonal high
water table is at a depth of 12 to 30 inches in winter,
spring, and other extended wet periods. During these
periods the water table prevents good subsoil aeration
and reduces the depth of the root zone. The shrink-swell
potential is low. Potential frost action is high. Reaction in
the root zone is slightly acid or neutral.

Most areas are used for pasture. Some areas are used
for cultivated crops and hay. In larger areas that can be
drained, the potential is medium for cultivated crops,
small grain, and hay and high for pasture, but in areas
that are difficult to drain or are small, the potential is
poor for crops and medium for pasture. The potential is
high for trees and wetland wildlife for habitat, and low for
sanitary facilities and building site development.

The larger areas that can be drained are suited to row
crops, hay, and small grain. They are better suited to
corn and legume-grass mixtures that tolerate some
wetness than to small grain and deep-rooted perennial
crops. Yields of hay and small grain are reduced in some
years by siltation and flooding. Planting is delayed in
some years by wetness and flooding late in spring.
Diversions or artificial drainage are commonly needed at
the base of slopes, but in some areas there are no
outlets for artificial drains, especially subsurface drains,
because of limited depth to bedrock. Maintaining tilth
and organic matter content and controlling weeds are
other concerns of management. Conservation tillage,
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which leaves crop residue on the surface, and
incorporating crop residue into the plow layer help to
maintain tilth and increase the organic matter content.
Tilling within the optimum range of moisture content
reduces soil compaction.

Undrained areas are better suited to pasture than to
crops but are poorly suited to grazing early in spring.
Proper stocking, pasture rotation, mowing for weed
control, restricted use in winter and other wet periods,
and timely application of lime and fertilizer are needed to
maintain a good stand of key forage plants. Grasses and
legumes, such as bluegrass, tall fescue, reed
canarygrass, ladino clover, alsike clover, and birdsfoot
trefoil, are suited to this soil. Deep-rooted legumes are
difficult to maintain in most areas.

This soil is suited to trees, but only a small acreage is
used for woodland. Wet-tolerant trees should be planted.
The hazard of flooding and wetness severely limit the
use of this soil as sites for buildings and sanitary
facilities. The hazard of pollution or underground water is
also a limitation for sanitary facilities. Undrained areas
are fairly well suited to wetland wildlife habitat.

The capability subclass is llw. The woodland suitability
subclass is 20.

No—Nolin Variant silt loam, occasionally flooded.
This nearly level, deep, well drained, mildly alkaline soil
is on flood plains of the major streams and is subject to
flooding. Slopes are smooth and even. The slope range
is 0 to 3 percent.

Typically, the surface layer is dark brown, very friable
silt loam about 10 inches thick. The subsoil is brown,
friable silt loam about 31 inches thick. The substratum to
about 66 inches is brown, mottled, friable silt loam. In
some areas the soil is slightly acid or neutral.

Included with this soil in mapping are small areas of
the somewhat poorly drained Newark soils in slight
depressions, in abandoned stream channels, and in
narrow bands adjacent to slope breaks to terraces and
uplands. Also included on alluvial fans where very small
drainageways enter wider valleys are small areas of soils
that have a channery loam surface layer. The small flat
stones interfere with tillage and reduce the available
water capacity. Included soils make up about 20 percent
of most areas.

Permeability is moderate in this Nolin Variant soil. The
available water capacity is high. Runoff is slow. The
shrink-swell potential is low. Potential frost action is high.
Reaction in the root zone is mildly alkaline.

Most areas are cultivated. Corn and hay are the main
crops. The potential is high for cultivated crops, pasture,
and trees, medium for small grain and hay, and low for
most building site development and sanitary facilities.

This soil is suited to continuous row cropping under
good management. It is well suited to corn and mid-
season specialty crops. Planting is delayed in some
years because of flooding late in spring. Flooding and
siltation reduce yields, especially of small grain and hay,
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in some areas. Water ponds on the included somewhat
poorly drained Newark soils for short periods following
floods and during periods of heavy rainfall. Ponding
reduces yields and damages legume stands. Controlling
the flood hazard, maintaining tilth and the organic matter
content, and draining included wetter soils are concerns.
Conservation tillage, which leaves crop residue on the
surface, and incorporating crop residue into the plow
layer help to maintain tilth and organic matter content.
Tilling within the optimum range of moisture content
reduces soil compaction and helps to maintain soil
structure and improve tilth. Controlling johnsongrass and
other weeds in grain fields is a problem in many areas.
The soil is well suited to irrigation.

This soil is suited to pasture. Proper stocking, pasture
rotation, mowing to control weeds, and timely application
of fertilizer help to maintain a good stand of key forage
plants. Limiting grazing in winter and other wet periods
helps to prevent soil compaction.

This soil is well suited to trees, but only a very small
acreage is used for woodland. Seedlings grow well if
competing vegetation is controlled or removed by such
practices as spraying, mowing, or discing.

This soil is severely limited as a site for sanitary
facilities and buildings by the flood hazard. It is suited to
such recreation uses as picnic areas, golf fairways, and
hiking trails.

The capability subclass is liw. The woodland suitability
subclass is 10.

Nu—Nolin Variant-Urban land complex. This map
unit consists of deep, nearly level, well drained, mildly
alkaline Nolin Variant soil and areas of Urban land on
flood plains. The unit is subject to occasional flooding.
The slope range is O to 3 percent. Most areas range
from 5 to 50 acres.

Areas of this unit are about 40 percent Nolin Variant
silt loam and 40 percent Urban land. Areas of the Nolin
Variant soil and Urban land are so intricately mixed or
are so small that mapping them separately is not
practical.

Typically, the surface layer of the Nolin Variant soil is
dark brown, very friable silt loam about 10 inches thick.
The subsoil is brown, friable silt loam about 31 inches
thick. The substratum to about 66 inches is brown,
friable silt loam. In some areas the soil is slightly acid or
neutral. In some places the soil has been radically
altered: areas have been cut, built up, or smoothed.

Urban land consists of streets, parking lots, buildings,
and other structures that so obscure or alter the soil that
identification is not feasible.

Included in mapping are areas of soils that have a
channery loam surface layer on alluvial fans. Also
included are a few spots of somewhat poorly drained
Newark soils in depressions. Included soils make up
about 20 percent of most areas.

Permeability in the Nolin Variant soil is moderate.
Runoff is slow. The available water capacity is high.
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Potential frost action is high. The shrink-swell potential is
low. Reaction in the root zone is mildly alkaline.

The Nolin Variant soil, the open part of the map unit, is
used mainly for lawns and gardens. The potential is
medium for lawns and vegetable and flower gardens and
high for shrubs and trees. It is low for sanitary facilities
and building site development and medium to high for
recreation.

The hazard of flooding is a limitation for lawns and
vegetable and flower gardens. The soil is well suited to
trees and shrubs. Incorporating vegetable crop residue
and leaf litter into the surface layer and using cover
crops help to maintain the organic matter content and
tilth. Tilling within the optimum range of moisture content
reduces soil compaction and surface crusting after
intense rains. Species selected for planting should
tolerate standing water for brief periods. Subsurface
drains are needed in the included Newark soils.

The hazard of flooding severely limits the use of the
Nolin Variant soils as sites for building and sanitary
facilities. Diking to control flooding is difficult. Filling
elevates roads above normal flood levels. Local roads
and streets can also be improved by using a suitable
base material. The soil is suited to such recreation uses
as picnic areas, hiking trails, and golf fairways.

The capability subclass for Nolin Variant soil is liw. No
woodland suitability subclass is assigned. No capability
subclass or woodland suitability subclass is assigned for
Urban land.

OtB—Otwell silt loam, 3 to 8 percent slopes. This
deep, gently sloping, moderately well drained soil is on
terraces at elevations that range from about 20 to more
than 300 feet above present streams. Most of these
terraces are well defined, bench-like areas in the larger
valleys. Some at higher elevations are not so long or
wide and are less distinct. Slopes are typically smooth or
slightly convex. Most areas range from 3 to 25 acres.

Typically, the surface layer is brown, friable silt loam
about 9 inches thick. The subsoil is about 47 inches
thick. The upper part is yellowish brown, friable and firm
silt loam with mottles below about 22 inches, and the
lower part is a yellowish brown, very firm and brittle silty
clay loam fragipan. The substratum to about 81 inches is
yellowish brown, mottled, firm silty clay loam.

Included with this soil in mapping are spots of the
somewhat poorly drained Fitchville soils, commonly in
narrow bands adjacent to slope breaks to the uplands.
They receive runoff and seepage water from adjacent
higher lying soils. They make up about 10 percent of
some areas.

Permeability is very slow in the fragipan of this Otwell
soil. In cultivated areas, runoff is medium. The available
water capacity is moderate. A perched seasonal high
water table is at a depth of 42 to 72 inches. Roots are
restricted mainly to the moderately deep zone above the
fragipan. The shrink-swell potential is moderate. Potential
frost action is high. In unlimed areas, reaction in the root
zone is medium acid to very strongly acid.

Soil survey

Most areas are farmed. A few are used as building
sites. Only a small acreage is wooded. The potential is
high for crops, hay, and pasture. It is medium for trees,
most sanitary facilities, and building site development.

This soil is well suited to corn and small grain and to
grasses and legumes for hay. Deep-rooted legumes,
such as alfalfa, however, are difficult to maintain in many
areas. A perched water table is above the fragipan
during wet periods. The soil dries slowly in spring.
Wetness delays planting in most years. Diversions or
subsurface drains at the base of slope breaks to the
uplands reduce wetness in some areas. A complete
subsurface drainage system is needed only in areas
used for high value crops. The erosion hazard is
moderate in cultivated areas, but cultivated crops can be
grown year after year if the hazard of erosion is
controlled. The surface layer crusts after hard rains.
Conservation tillage, which leaves crop residue on the
surface, incorporating crop residue into the plow layer,
grasses and legumes in the cropping system, grassed
waterways, cover crops, and contour tillage or
stripcropping reduce the hazard of erosion and improve
tilth. Tilling within the optimum range of moisture content
helps to prevent soil compaction. This soil is suited to
irrigation if the hazard of erosion is controlled.

This soil is suited to pasture. If it is overgrazed or
plowed for seedbed preparation, the hazard of erosion is
moderate. Reseeding with cover crops or companion
crops or by no-till or trash mulch seeding reduces the
hazard of erosion. Proper stocking, pasture rotation,
mowing to control weeds, and timely application of lime
and fertilizer help to maintain a good stand of key forage
plants. Limiting grazing in winter and other wet periods
helps to prevent soil compaction.

This soil is suited to trees. Mechanical planting and
mowing to reduce plant competition are possible.

Even though some seasonal wetness and the
moderate shrink-swell potential are limitations, this soil is
suitable as a site for buildings and some sanitary
facilities. Footing drains and exterior wall coatings help
to keep basements dry. The very slowly permeable
fragipan and wetness are limitations for septic tank
absorption fields. Local roads and streets can be
improved by providing artificial drainage and a suitable
base material.

The capability subclass is lle. The woodland suitability
subclass is 3d.

OtC—Otwell siit loam, 8 to 15 percent slopes. This
strongly sloping, deep, moderately well drained soil is on
terraces at elevations that range from about 20 to more
than 300 feet above present streams. Most of these
terraces are well defined bench-like areas in the larger
valleys. Some at higher elevations are not so easily
recognized. Most slopes are smooth and convex.
Irregularities are along a few small drainageways. Areas
range from 3 to 30 acres.

Typically, the surface layer is brown, friable silt loam
about 9 inches thick. The subsoil is about 47 inches
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thick. The upper part is yellowish brown, friable silt loam
that is mottled below about 24 inches, and the lower part
is a yellowish brown, very firm and brittle silty clay loam
fragipan. The substratum to about 81 inches is yellowish
brown, mottled, firm silty clay loam.

Included with this soil in mapping are spots of severely
eroded Otwell soils near slope breaks and along
drainageways. In these eroded spots the yellowish brown
surface layer has poor tilth and crusts and puddles easily
after intense rains.

Permeability is very slow in the fragipan in this Otwell
soil. In cultivated areas, runoff is rapid. The available
water capacity is moderate. The shrink-swell potential is
moderate. Potential frost action is high. A perched
seasonal high water table is at a depth of 42 to 72
inches. The root zone is mainly moderately deep to the
fragipan. A few roots are along vertical structure breaks
in the pan. Unless the soil has been limed, the root zone
is medium acid to very strongly acid.

This soil is used for cultivated crops, hay, and pasture.
The potential is high for these uses. It is medium for
trees and for building site development and low to
medium for sanitary facilities.

This soil is well suited to cultivated crops and small
grains and to grasses and legumes for hay. A perched
seasonal high water table is above the fragipan during
wet periods. The soil dries slowly in spring. Wetness
delays planting in most years. Diversions or subsurface
drains at the base of slope breaks to the uplands are
needed to reduce wetness in some areas. A complete
subsurface drainage system is needed only in areas
used for high value crops. The erosion hazard is severe
in cultivated areas. If conservation measures are used, a
common rotation includes a cultivated crop or small
grain about half the time of the rotation. Conservation
tilage, which leaves crop residue on the surface,
grasses and legumes in the cropping system, contour
stripcropping, grassed waterways, cover crops, and crop
residue for mulch reduce the hazard of erosion. Tilling
within the optimum range of moisture content helps to
prevent soil compaction. The roots of alfalfa are limited
by the fragipan, and stands in most areas are severely
reduced by frost.

This soil is suited to pasture. If it is overgrazed or
plowed for seedbed preparation, the hazard of erosion is
severe. Reseeding by trash mulch or no-till seeding or
with cover crops or companion crops reduces the hazard
of erosion. Proper stocking, pasture rotation, mowing to
control weeds, and timely application of lime and
fertilizer are needed to maintain a good stand of key
forage species. Limiting grazing in winter and other wet
periods helps to prevent soil compaction.

This soil is suited to trees, but only a very small
acreage is used for woodland. Locating skid trails and
logging roads on the contour reduces erosion.
Mechanical planting and mowing to reduce plant
competition are possible.

This soil can be used as a site for buildings, especially
those without basements, if good design and installation
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procedures are used. The slope, some seasonal
wetness, and the moderate shrink-swell potential are
limitations. Footing drains and exterior basement wall
coatings help to keep basements dry. The very slowly
permeable fragipan and wetness are limitations for septic
tank absorption fields. Local roads and streets can be
improved by providing artificial drainage and a suitable
base material. Maintaining as much cover on the site as
possible during construction reduces the risk of erosion.

The capability subclass is llle. The woodland suitability
subclass is 3d.

RcC—Richland loam, 8 to 15 percent slopes. This
deep, strongly sloping, well drained soil is on foot slopes
at the base of very steep hillsides. Some of the smaller
areas are in coves near the head of drainageways below
steep hillsides. Slopes are generally smooth, but in a few
areas irregularities are along shallow drainageways. Most
areas range from 5 to 10 acres.

Typically, the surface layer is dark brown, friable loam
about 5 inches thick. The subsoil is about 50 inches
thick. The upper part is yellowish brown, friable loam and
channery loam, and the lower part is yellowish brown
and strong brown, mottled, firm channery clay loam. The
substratum to about 80 inches is strong brown and dark
yellowish brown, mottled, firm channery clay loam.

Included with this soil in mapping are small areas of
somewhat poorly drained soils that commonly have a
darker surface layer. Also included are small areas of
soils that have slowly permeable clayey textures in the
lower part of the subsoil and soils that have a stony
surface layer. Areas of soils with clayey textures in the
lower part of the subsoil commonly have uneven slopes.
Included soils make up about 15 percent of most areas.

Permeability and available water capacity are
moderate in this Richland soil. A seasonal high water
table is at a depth of 36 to 72 inches. Runoff is rapid
from cuitivated areas. The shrink-swell potential and
potential frost action are moderate. Unless the soil has
been limed, reaction in the root zone is strongly acid to
neutral.

Most areas are used for hay, pasture, and some
cultivated crops. The potential is high for cultivated
crops, hay, pasture, and trees, and for openland and
woodland wildlife habitat. It is medium for sanitary
facilities and building site development.

Most areas are suited to corn and small grain and to
grasses and legumes for hay. If the soil is cultivated or
the plant cover is removed for other purposes, the
hazard of erosion is severe. Controlling erosion and
draining included wetter soils are concerns of
management. If conservation measures are used, a
common rotation includes a cultivated crop or small
grain about half the time of the rotation. Conservation
tillage, which leaves crop residue on the surface, cover
crops, crop residue for mulch, grassed waterways, and
grasses and legumes in the cropping system reduce the
hazard of erosion. Diversions are needed in some areas.
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This soil is suited to pasture. If it is overgrazed or
plowed for seedbed preparation, the hazard of erosion is
severe. Reseeding by trash mulch or no-till seeding or
with cover crops or companion crops reduces the hazard
of erosion. Proper stocking, pasture rotation, mowing to
control weeds, and timely application of lime and
fertilizer help to maintain a good stand of key forage
plants. Controlling grazing in winter and other wet
periods helps to prevent soil compaction.

This soil is suited to trees and woodland wildlife
habitat. Seedlings grow well if competing vegetation is
controlled. Locating skid trails and logging roads on the
contour reduces erosion.

This soil is suited as sites for buildings if good design
and installation procedures are used to overcome the
limitations imposed by the slope and the moderate
shrink-swell potential. Local roads and streets can be
improved by providing a suitable base material.
Driveways should be located across the slope to reduce
erosion and the angle of incline. Maintaining as much
cover as possible on the site during construction reduces
erosion. Seasonal wetness is a limitation for sanitary
facilities. Trails in recreation areas should be protected
against erosion and should be laid out on the contour if
possible.

The capability subclass is llle. The woodland suitability
subclass is 20.

RcD—Richland loam, 15 to 25 percent slopes. This
deep, moderately steep, well drained soil is mainly on
foot slopes at the base of very steep hillsides. Some of
the smaller areas are in coves near the heads of
drainageways below steeper hillsides. In most areas
slopes are slightly uneven, and there are small
drainageways. Hillside slips and seep spots are in a few
places. Most areas range from 5 to 80 acres.

Typically, the surface layer is dark brown, friable loam
about 5 inches thick. The subsoil is about 50 inches
thick. The upper part is yellowish brown and brown,
friable loam and channery loam, and the lower part is
yellowish brown and strong brown, mottled, firm
channery clay loam. The substratum to about 80 inches
is strong brown and dark yellowish brown, mottled, firm
channery clay loam.

included with this soil in mapping are small areas of
somewhat poorly drained soils that commonly have a
darker surface layer. Also included are small areas of
soils that have slowly permeable clayey texture in the
lower part of the subsoil and soils that have a very stony
surface layer. Areas of soils with clayey texture in the
lower part of the subsoil commonly have uneven slopes.
Included soils make up about 15 percent of most areas.

Permeability and available water capacity are
moderate in this Richland loam. A seasonal high water
table is at a depth of 36 to 72 inches. Runoff is very
rapid from cultivated areas. Shrink-swell potential and
potential frost action are both moderate. Unless the soil
has been limed, the root zone is strongly acid to neutral.

Soil survey

Most areas are used for hay, pasture, and trees. The
potential is high for hay, pasture, and trees. It is low for
sanitary facilities and building site development and
medium for crops.

Some areas of this soil are suited to cultivated crops,
small grain, and hay if conservation measures are used.
The included very stony areas and areas where siopes
are rough and uneven and drainageways are deep are
better suited to permanent pasture and woodland.
Controlling erosion and draining included wetter soils are
concerns of management. Conservation tillage, which
leaves crop residue on the surface, contour
stripcropping, cover crops, crop residue for mulch,
grassed waterways, and grasses and legumes in the
cropping system reduce the erosion hazard. Diversions
are needed in some areas to intercept runoff from
adjacent slopes.

This soil is suited to pasture. If it is overgrazed or
plowed for seedbed preparation, the hazard of erosion is
very severe. Reseeding by trash mulch or no-till seeding
or with companion crops or cover crops reduces the
hazard of erosion. Proper stocking, pasture rotation,
mowing for weed control, and timely application of lime
and fertilizer are needed to maintain a good stand of key
forage plants. Controlling grazing in winter and other wet
periods helps to prevent soil compaction.

This soil is suited to trees. Locating skid trails and
logging roads on the contour reduces erosion.
Mechanical planting and mowing to reduce plant
competition are possible in most areas, but equipment
use is limited on included areas where the surface layer
is very stony and on areas where slopes are uneven.
Coves and north- and east-facing slopes are the best
woodland sites. These sites have cooler temperatures
and more water available for growth because they have
less exposure to the prevailing winds and the sun.

The moderately steep slope and some seasonal
wetness severely limit the use of this soil as a site for
buildings and sanitary facilities. As much cover as
possible should be maintained on the site during
construction to reduce erosion. Trails in recreation areas
shouid be protected against erosion and should be laid
out on the contour if possible.

The capability subclass is IVe. The woodland suitability
subclass is 2r.

RcE—Richland moderately stony loam, 25 to 40
percent slopes. This deep, well drained, steep soil is
mainly on foot slopes at the base of very steep hillsides.
A few small areas are in coves near the heads of
drainageways below steeper hillsides. Slopes are
generally uneven with irregularities along a few
drainageways. The stones on the surface and in the
surface layer are 10 to 24 inches in diameter and about
10 to 30 feet apart. In some areas a few boulders are on
the surface. Active hillside slips and small seep spots
are in a few areas. Most areas range from 5 to 100
acres.
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Typically, the surface layer is dark brown, friable
moderately stony loam about 5 inches thick. The subsaoil
is about 50 inches thick. The upper part is yellowish
brown, friable channery loam, and the lower part is
yellowish brown and strong brown, mottled, firm
channery clay loam. The substratum to about 80 inches
is strong brown and dark yellowish brown, mottled, firm
channery clay loam.

Included with this soil in mapping are small areas of
soils that have slowly permeable clayey textures in the
lower part of the subsoil. These areas are very unstable.
Active hillside slips are common. Also included are areas
of somewhat poorly drained soils that commonly have a
dark surface layer. Included soils make up about 20
percent of most areas.

Permeability is moderate, and runoff is very rapid in
this Richland soil. A seasonal high water table is at a
depth of 36 to 72 inches. The available water capacity,
shrink-swell potential, and potential frost action are all
moderate. Unless the soil has been limed, the root zone
is strongly acid to neutral.

Nearly half the acreage is cleared and used for
pasture. The rest is mostly wooded. The potential is high
for trees and woodland wildlife habitat and low for crops,
hay, pasture, sanitary facilities, and building site
development.

This soil is poorly suited to cultivated crops, small
grain, hay, and pasture because of the steep slopes and
the stones in the surface layer and on the surface. Some
areas on smooth slopes could be used for permanent
pasture if the larger stones were removed and the
included wet spots drained. Deep-rooted legumes are
difficult to maintain in many areas. Limiting grazing in
winter and other wet periods helps to prevent soil
compaction.

This soil is suited to trees and woodland wildiife
habitat. Locating skid trails and logging roads on the
contour reduces erosion. The surface stones and uneven
slopes limit the use of planting and mowing equipment.
Coves and north- and east-facing slopes are the best
woodland sites. These sites have cooler temperatures
and more water available for growth because they have
less exposure to prevailing winds and the sun.

The steep slopes, some seasonal wetness, and
surface stones are severe limitations for sanitary facilities
and building site development. Some of the included
areas where more clay is in the lower part of the subsoil
are subject to hillside slippage.

The capability subclass is Vlis. The woodland
suitability subclass is 2r.

RhB—Richland siit loam, 3 to 8 percent slopes.
This deep, gently sloping, well drained soil is on alluvial
fans at the base of hillsides. Most areas are near the
edge of flood plains or on low stream terraces. Areas
are typically 2 to 5 acres and have smooth, convex
slopes.

Typically, the surface layer is dark yellowish brown,
friable silt loam about 5 inches thick. The subsoil is
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about 50 inches thick. The upper part is yellowish brown,
friable silt loam, and the lower part is brown, mottied,
firm clay loam. The substratum to about 80 inches is
brown, mottled, firm channery clay loam.

Included with this soil in mapping are small areas of
Hartshorn soils, which are subject to flooding, on flood
plains. They make up about 15 percent of most areas.

Permeability and the available water capacity are
moderate in this Richland soil. Runoff is medium in
cultivated areas. Potential frost action and the shrink-
swell potential are moderate. In unlimed areas, the upper
and middle parts of the root zone are neutral to strongly
acid and the lower part is neutral to medium acid.

About 75 percent of the acreage is farmed. The rest is
used mainly for building sites. The potential is high for
crops, hay, pasture, and tress, and medium for most
sanitary facilities and building site development.

This soil is suited to corn and small grain and to
grasses and legumes for hay. Cultivated crops can be
grown year after year if the hazard of erosion is
controlled. The hazard of erosion is moderate in
cultivated areas. Controlling erosion and maintaining tilth
and organic matter content are concerns of
management. Conservation tillage, which leaves crop
residue on the surface, contour tillage, grasses and
legumes in the cropping system, cover crops, and
incorporating crop residue into the plow layer reduce the
hazard of erosion and help to maintain tilth and the
organic matter content. Tilling within the optimum range
of moisture content reduces soil compaction.

This soil is suited to pasture. If it is overgrazed or
plowed for seedbed preparation, the hazard of erosion is
moderate. Reseeding with cover crops or companion
crops or by trash mulch or no-till seeding reduces the
hazard of erosion. Proper stocking, pasture rotation,
mowing for weed control, and timely application of lime
and fertilizer are needed to maintain a good stand of key
forage plants. Limiting grazing in winter and other wet
periods helps to prevent soil compaction.

This soil is suited to trees and to woodland wildlife
habitat. Mechanical planting and mowing to reduce plant
competition are possible.

This soil is suitable for building sites if good design
and installation procedures are used to overcome the
seasonal wetness and moderate shrink-swell potential.
Footing drains and exterior wall coatings help to prevent
wet basements. Seasonal wetness is a severe limitation
for sanitary facilities. Local roads and streets can be
improved by providing a suitable base material.

The capability subclass is lle. The woodland suitability
subclass is 2o.

Uc—Udorthents-Pits complex. This map unit is
mostly areas that have been surface mined for coal,
limestone, and sandstone. These areas are about 70
percent Udorthents and about 20 percent pits.
Udorthents are gently sloping to steep soils around pits
or near the edges of the unit.
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Typically, Udorthents are a mixture of rock fragments
and partly weathered fines in cone-shaped piles 10 to 70
feet high.

Pits are the nearly level areas between vertical
highwalls or between vertical highwalls and Udorthents.

Included in mapping are moderately deep and deep
soils around the edges of pits or in small scattered areas
within pits. Included soils make up about 10 percent of
most areas.

In areas of Udorthents where the surface is bare, the
erosion hazard is severe. Suitable plant cover is needed
to control erosion. A number of abandoned limestone
and sandstone quarries support brush and trees. These
areas provide habitat for wildlife. Grasses and trees
planted in reclaimed areas where sandstone was
quarried should tolerate a very low available water
capacity and extremely acid reaction; those planted
where limestone was quarried should tolerate high lime
conditions. The available water capacity of Udorthents is
variable but is dominantly low or very low in the root
zone.

The suitability of areas as sites for buildings and
sanitary facilities is highly variable. Onsite investigation is
needed to determine the potential and limitation for any
proposed use.

No capability subclass or woodland suitability subclass
is assigned.

Ud—Udorthents-Urban land complex. This map unit
consists mostly of areas that have been cut and filled
during the construction of highways. These areas are
about 60 percent Udorthents and about 35 percent
Urban land. The areas of Udorthents and Urban land are
so small or so long and narrow that mapping them
separately is not practical. Urban land is the paved part
of areas. Udorthents are mainly in the cut and fill part of
areas.

Typically, the upper 60 inches of Udorthents is a
mixture of rock fragments and silty clay loam, silt loam,
loam, channery loam, and shaly silty clay loam from
natural soils.

Typically, Urban land consists of concrete or asphalt
over subgrade material.

Included in mapping are bedrock escarpments along
highways and a few borrow pits where the soils were
removed to reclaim surface-mined land.

Permeability in the Udorthents is highly variable,
ranging from very slow to rapid. The available water
capacity is low or very low. The organic matter content is
very low.

The surface of Udorthents seals after hard rains and
cracks during drying because of shrinkage. On some
nearly level areas, uneven settling has occurred. Steep
and very steep areas are subject to hillside slippage.
Plant cover should be maintained to reduce runoff and
erosion. Most areas support grasses and shrubs.

No capability subclass or woodland suitability subclass
is assigned.
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WhB—Welliston silt loam, 3 to 8 percent slopes.
This deep, gently sloping, well drained soil is on broad
ridgetops and benches. Slopes are dominantly smooth
and even to convex. Areas are 3 to 50 acres.

Typically, the surface layer is yellowish brown, friable
silt loam about 8 inches thick. The subsoil is about 38
inches thick. The upper part is yellowish brown and
brown, friable silt ioam and silty clay loam, and the lower
part is olive brown, friable gravelly silt loam. The
substratum is light olive brown, friable very gravelly silt
!oag\. Partly weathered siltstone bedrock is at about 59
inches.

Included with this soil in mapping are small areas of
the more loamy Westmoreland soils and the moderately
deep Dekalb soils near slope breaks. The moderately
well drained Zanesville soils are at the center of the
broader ridgetops. Included soils make up about 15
percent of most areas.

Permeability is moderate in this Wellston soil, and the
available water capacity is high. Runoff is medium from
cultivated areas. The shrink-swell potential is low.
Potential frost action is high. In unlimed areas, the upper
part of the root zone is medium acid to extremely acid
and the lower part is medium acid to very strongly acid.

Most of the acreage is in crops and pasture. A small
acreage is wooded. The potential is high for cultivated
crops, hay, pasture, and trees, high or medium for most
sanitary facilities, and high for building site development.

This soil is suited to corn and small grain and to
grasses and legumes for hay. Cuitivated crops can be
grown year after year if the hazard of erosion is
controlled. Deep-rooted legumes are difficult to maintain
in many areas. The hazard of erosion is moderate in
cultivated areas. Controlling erosion and maintaining tilth
and organic matter content are concerns of
management. Conservation tillage, which leaves crop
residue on the surface, incorporating crop residue into
the plow layer, grasses and legumes in the cropping
system, contour tillage, stripcropping, and cover crops
help to control the erosion hazard and maintain tilth and
organic matter content. Tilling within the optimum range
of moisture content helps to prevent soil compaction.

This soil is suited to pasture. If it is overgrazed or
plowed for seedbed preparation, the hazard of erosion is
moderate. Reseeding with cover crops or companion
crops or by trash muich or no-till seeding reduces the
hazard of erosion. Proper stocking, pasture rotation,
mowing for weed control, and timely application of lime
and fertilizer are needed to maintain a good stand of key
forage plants. Controlling grazing in winter and other wet
periods helps to prevent soil compaction.

This soil is suited to trees. Mechanical planting and
mowing to reduce plant competition are possible.

This soil provides some of the best sites in the
uplands for buildings. It is also suited to sanitary
facilities, such as septic tank absorption fields, if good
design and installation procedures are used. Local roads
can be improved by providing a suitable base material to
reduce damage from frost action.
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The capability subclass is lle. The woodland suitability
subclass is 20.

WhC—Wellston siit loam, 8 to |5 percent slopes.
This deep, strongly sloping, well drained soil is mainly on
rounded ridgetops and in saddles between knolls. A few
areas are on benches. Slopes are generally smooth, but
irregularities are along a few shallow drainageways. Most
areas are 4 to 20 acres.

Typically, the surface layer is yellowish brown, friable
silt loam about 8 inches thick. The subsoil is about 38
inches thick. The upper part is yellowish brown and
brown, friable silt loam and silty clay loam, and the lower
part is olive brown, friable gravelly silt loam. The
substratum is light olive brown, friable very gravelly silt
loam. Partly weathered soft siltstone is at about 59
inches.

Included with this soil in mapping are small areas of
the more loamy Westmoreland soil and small areas of
the moderately deep Culleoka soils near slope breaks.
The moderately well drained, slowly or moderately slowly
permeable Zanesville soils are included near the center
of wider ridgetops. Included soils make up about 25
percent of most areas.
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Permeability is moderate in this Wellston soil, and the
available water capacity is high. Runoff is medium from
cultivated areas. The shrink-swell potential is low.
Potential frost action is high. Unless the soil has been
limed, reaction in the root zone is medium acid to
extremely acid.

Most areas are used for cultivated crops, hay, and
pasture. The potential is high for these uses and for
trees and woodland and openland wildlife habitat. It is
medium for sanitary facilities and building site
development.

This soil is suited to cultivated crops and small grain
and to grasses and legumes for hay. If it is cultivated or
the plant cover is removed for other purposes, the
erosion hazard is severe. If conservation measures are
used, a common rotation includes a cultivated crop or
small grain about half the time of the rotation. Deep-
rooted legumes, such as alfalfa, are difficult to maintain
in many areas. Conservation tillage, which leaves crop
residue on the surface, grasses and legumes in the
cropping system, cover crops, crop residue for mulch,
contour stripcropping, diversions, and grassed waterways
reduce the hazard of erosion (fig. 8). Tilling within the
optimum range of moisture content helps to prevent soil
compaction.

Figure 8.—Wellston silt loam, 8 to 15 percent slopes, is well suited to contour stripcropping.
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This soil is suited to pasture. If it is overgrazed or
plowed for sedbed preparation, the hazard of erosion is
severe. Reseeding by trash mulch or no-till seeding or
with cover crops or companion crops reduces the hazard
of erosion. Proper stocking, pasture rotation, mowing for
weed control, and timely application of lime and fertilizer
are needed to maintain a good stand of key forage
plants. Controlling grazing in winter and other wet
periods helps to prevent soil compaction.

This soil is suited to trees. Mechanical planting and
mowing to reduce plant competition are possible.
Locating skid trails and logging roads on the contour
reduces erosion.

This soil is suitable as a site for buildings and some
sanitary facilities if good design and installation are used.
The slope and depth to bedrock are the major
limitations. As much cover as possible should be
maintained on the site during construction to reduce
erosion. Locating driveways across the slope reduces
erosion and the angle of incline. Leach lines in septic
tank absorption fields should be constructed across the
slope to reduce seepage to the surface. Local roads can
be improved by using a suitable base material to reduce
the damage from frost action. Trails in recreation areas
should be protected against erosion and should be laid
out on the contour if possible.

The capability subclass is Ille. The woodland suitability
subclass is 20.

WkB—Westmore silt loam, 3 to 8 percent slopes.
This deep, gently sloping, well drained soil is mainly on
ridgetops and to a lesser extent on bench-like areas.
Slopes are typically smooth and uniform. Most areas
range from 5 to 20 acres.

Typically, the surface layer is brown, friable silt loam
about 8 inches thick. The subsoil is about 33 inches
thick. The upper part is yellowish brown, friable silt loam
and silty clay loam, and the lower part is olive brown,
firm clay with motties below about 32 inches. The
substratum is yellowish brown, firm shaly silty clay loam.
Weathered shale bedrock is at about 50 inches.

included with this soil in mapping are small areas of
Lowell and Wellston soils. Wellston soils are moderately
permeable and have a lower content of clay in the lower
part of the subsoil than this Westmore soil. Lowell soils
have more clay in the upper part of the subsoil and are
mainly near slope breaks and on slight rises. Included
soils make up about 20 percent of most areas.

Permeability is moderately slow or slow in this
Westmore soil. Runoff from cultivated areas is medium.
The available water capacity is moderate. The shrink-
swell potential in the lower part of the subsail is high.
Potential frost action is high. In unlimed areas, reaction
is strongly acid or medium acid in the upper part of the
root zone and is medium acid to mildly alkaline in the
lower part.

Most areas are used for cropland and pasture. The
potential is high for cultivated crops, small grain, hay,
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pasture, trees, and openland and woodland wildlife
habitat. It is medium for most building site development
and sanitary facilities.

This soil is well suited to cultivated crops and small
grain and to grasses and legumes for hay. If it is
cultivated, the erosion hazard is moderate. Cultivated
crops can be grown year after year if the hazard of
erosion is controlled and good management is used.
Maintaining tilth and organic matter content are concerns
of management. Conservation tillage, which leaves crop
residue on the surface, grasses and legumes in the
cropping system, incorporating crop residue into the plow
layer, contour tillage or stripcropping, and grassed
waterways reduce the hazard of erosion and help to
maintain tilth and organic matter content. Tilling within
the optimum moisture range helps to prevent soil
compaction.

This soil is suited to pasture. If it is overgrazed or
plowed for seedbed preparation, the hazard of erosion is
moderate. Reseeding with cover crops or companion
crops or by trash mulch or no-till seeding reduces the
hazard of erosion. Proper stocking, pasture rotation,
mowing for weed control, and timely application of lime
and fertilizer are needed to maintain a good stand of key
forage plants. Controlling grazing in winter and other wet
periods helps to prevent soil compaction.

This soil is suited to trees. Mechanical planting and
mowing to reduce plant competition are possible.

This soil is suitable as a site for buildings if special
foundations are used to withstand the shrinking and
swelling in the lower part of the subsoil. The slow or
moderately slow permeability and depth to bedrock are
limitations for sanitary facilities. Local roads can be
improved by providing a suitable base material.

The capability subclass is Ile. The woodland suitability
subclass is 20.

WkC—Westmore silt loam, 8 to 15 percent slopes.
This deep, strongly sloping, well drained soil is on
benches on hillsides, on the upper part of slopes below
ridgetops, and along small drainageways near upland
divides. Most areas are long and rather narrow. Slopes
are mainly smooth, but in a few areas irregularities occur
along small drainageways. Areas are dominantly 5 to 30
acres.

Typically the surface layer is brown, friable silt loam
about 8 inches thick. The subsoil is about 33 inches
thick. The upper part is yellowish brown, friable silt loam
and silty clay loam, and the lower part is olive brown,
firm clay. The substratum is yellowish brown, firm shaly
silty clay loam. Dark gray partly weathered shale bedrock
is at about 50 inches.

Included with this soil in mapping are small areas of
Lowell and Wellston soils. Lowell soils have more clay in
the upper part of the subsoil than does this Westmore
soil and are mainly near slope breaks. Wellston soils are
moderately permeable and have a lower clay content in
the lower part of the subsoil. They are in narrow bands
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on hillside benches. Included soils make up about 20
percent of most areas.

Permeability is moderately slow or slow, and runoff
from cultivated areas is rapid. The available water
capacity is moderate. The shrink-swell potential in the
lower part of the subsoil is high. Potential frost action is
high. Unless the soil has been limed, the root zone is
strongly acid or medium acid in the upper part and
medium acid to mildly alkaline in the lower part.

This soil is used for cultivated crops, hay, and pasture.
The potential is high for cultivated crops, small grain,
hay, pasture, trees, and openland and woodland wildlife
habitat. It is medium or low for sanitary facilities and
building site development.

This soil is suited to cultivated crops and small grain
and to grasses and legumes for hay and pasture. In
cultivated areas the erosion hazard is severe. If
conservation measures are used, a common rotation
includes a cultivated crop or small grain for about half
the time of the rotation. Maintaining tilth and organic
matter are concerns of management. Conservation
tillage, which leaves crop residue on the surface,
grasses and legumes in the cropping system, contour
stripcropping, grassed waterways, cover crops, and crop
residue reduce erosion and reduce crusting after intense
rains. Tilling within the optimum moisture range helps to
prevent soil compaction.

This soil is suited to pasture. If it is overgrazed or
plowed for seedbed preparation, the hazard of erosion is
severe. Reseeding by the trash muich or no-till methods
or with cover crops or companion crops reduces the
hazard of erosion. Proper stocking, pasture rotation,
mowing for weed control, and timely application of lime
and fertilizer are needed to maintain a good stand of key
forage plants. Controlling grazing in winter and other wet
‘periods helps to prevent soil compaction.

This soil is suited to trees and woodland wildlife
habitat. Mechanical planting and mowing to reduce plant
competition are possible. Locating logging roads and
skid trails on the contour reduces erosion.

The slow or moderately slow permeability, depth to
bedrock, slope, and high shrink-swell potential in the
lower part of the subsoil are limitations for buildings and
sanitary facilities. Specially designed foundations and
footings are needed to withstand the shrinking and
swelling of the soil. Local roads can be improved by
using a suitable base material. Locating driveways
across the slope reduces erosion and the angle of
incline. Trails in recreation areas should be protected
against erosion and should be laid out on the contour if
possible.

The capability subclass is Ille. The woodland suitability
subclass is 20.

WkD—Westmore silt loam, I5 to 25 percent slopes.
This deep, well drained, moderately steep soil is on
hillsides. It is mostly in bench-like areas and coves with
steeper soils above and below. Most slopes are even to
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slightly concave and are dissected along drainageways.
Areas commonly range from 5 to 40 acres.

Typically, the surface layer is brown, friable silt loam
about 8 inches thick. The subsoil is about 33 inches
thick. The upper part is yellowish brown, friable silt loam
and silty clay loam, and the lower part is olive brown,
firm clay. The substratum is yellowish brown, firm shaly
silty clay loam. Dark gray partly weathered shale bedrock
is at about 50 inches.

Included with this soil in mapping are small areas of
Lowell soils that have more clay in the upper part of the
subsoil than does this Westmore soil. Those areas are
on convex slopes and near slope breaks. Also included
are small areas of somewhat poorly drained soils near
seep spots. Included soils make up about I5 percent of
most areas.

Permeability is moderately slow or slow in this
Westmore soil, and runoff from cultivated areas is very
rapid. The available water capacity is moderate. The
shrink-swell potential in the lower part of the subsoil is
high. Potential frost action is high. In unlimed areas, the
root zone is strongly acid or medium acid in the upper
part of the subsoil and medium acid to mildly alkaline in
the lower part.

Most areas are used for crops and pasture. The
potential is medium for cultivated crops and small grain
and high for pasture, hay, and trees and woodland
wildlife habitat. It is low for sanitary facilities and building
site development.

This soil is suited to small grain, grasses and legumes
for hay, and an occasional cultivated crop. A commonly
used rotation includes a cultivated crop about once
every four years. Deep-rooted legumes are difficult to
maintain in some areas. In cultivated areas, the erosion
hazard is very severe. Controlling erosion and
maintaining tilth and organic matter content are concerns
of management. No-till or conservation tillage, which
leaves crop residue on the surface, and legumes in the
cropping system, incorporating crop residue into the plow
layer, grassed waterways, and cover crops reduce
erosion and help to maintain tilth and organic matter
content. Tilling within the optimum moisture range helps
to prevent soil compaction. Diversions and subsurface
drains are needed in some included wetter soils on
hillside benches. Areas containing drainageways are
generally better suited to pasture or trees.

This soil is suited to pasture. If it is plowed for
seedbed preparation or is overgrazed, the hazard of
erosion is very severe. Reseeding by trash mulch or no-
till seeding or with companion crops or cover crops
reduces the hazard of erosion. Proper stocking, pasture
rotation, mowing for weed control, and timely application
of lime and fertilizer are needed to maintain a good
stand of key forage plants. Controlling grazing in winter
and other wet periods helps to prevent soil compaction.

This soil is suited to trees and woodland wildlife
habitat. Locating skid trails and logging roads on the
contour if practical reduces erosion. The slope
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somewhat limits the use of equipment, but mechanical
planting and mowing to reduce competition are possible.
Coves and north- and east-facing slopes are the best
sites for woodland. These sites have cooler
temperatures and more water available for growth
because they have less exposure to the prevailing winds
and the sun.

The slope, slow or moderately slow permeability,
depth to bedrock, and high shrink-swell potential in the
lower part of the subsoil severely limit the use of this soil
as a site for buildings and sanitary facilites. Specially
designed foundations and footings are needed to
withstand the shrinking and swelling of the soil. As much
cover as possible should be maintained on the site
during construction to reduce erosion. Trails in recreation
areas should be protected against erosion and should be
laid out on the contour if possible.

The capability subclass is IVe. The woodland suitability
subclass is 2r.

wmB—Westmoreland siit loam, 3 to 8 percent
slopes. This deep, gently sloping, well drained soil is
mainly on broad ridgetops. Slopes are dominantly
uniform to convex. Areas are 2 to 20 acres.

Typically, the surface layer is brown, friable silt loam
about 8 inches thick. The subsoil is about 27 inches
thick. The upper and middle parts are brown and
yellowish brown, friable silt loam and firm clay loam, and
the lower part is yellowish brown, firm channery clay
loam. The substratum is yellowish brown, firm channery
clay loam. Hard sandstone bedrock is at about 50
inches.

Included with this soil in mapping are small areas of
the moderately deep Culleoka and Dekalb soils near
slope breaks. Both are more droughty than this
Westmoreland soil. Included soils make up 10 to 20
percent of most areas.

Permeability and available water capacity are
moderate in this Westmoreland soil. The root zone is
deep. Runoff from cultivated areas is medium. Potential
frost action is moderate. The shrink-swell potential is
low. In unlimed areas, reaction in the root zone is
medium acid to very strongly acid.

Most of the acreage is farmed. The soil potential is
high for cultivated crops, small grain, hay, pasture, and
trees, medium for sanitary facilities, and high for building
site development.

This soil is suited to corn and small grain and to
grasses and legumes for hay. Deep-rooted legumes,
such as alfalfa, are difficult to maintain in many areas.
The hazard of erosion is moderate in cultivated areas.
Cultivated crops can be grown year after year if the
hazard of erosion is controlled. Controlling erosion and
maintaining tilth and organic matter content are concerns
of management. Conservation tillage, which leaves crop
residue on the surface, contour farming or stripcropping,
incorporating crop residue into the plow layer, cover
crops, and grasses and legumes in the cropping system
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reduce the hazard of erosion and help to maintain tilth
and organic matter content. Tilling within the optimum
range of moisture content helps to prevent soil
compaction.

This soil is suited to pasture. If it is overgrazed or is
plowed for seedbed preparation, the hazard of erosion is
moderate. Reseeding with cover crops or companion
crops or by trash mulch or no-till seeding reduces the
hazard of erosion. Proper stocking, pasture rotation,
weed control, and timely application of lime and fertilizer
are needed to maintain pasture and soil in good
condition. Controlled grazing in winter and other wet
periods helps to prevent soil compaction.

This soil is suited to trees and openland and woodland
wildlife habitat. Mechanical planting and mowing for
weed control are possible.

This soil provides some of the best sites in the
uplands for buildings. The depth to hard bedrock,
however, hinders excavation in many areas. Depth to
bedrock is also a limitation for such sanitary facilities as
septic tank absorption fields and trench type sanitary
landfills. Local roads can be improved by providing a
suitable base material.

The capability subclass is lle. The woodland suitability
subclass is 20.

WmC—Westmoreland silt loam, 8 to 15 percent
slopes. This deep, strongly sloping, well drained soil is
near slope breaks to steeper soils on broad ridgetops,
on rounded knolis and ridgetops, and in bands around
hillsides. Slopes are generally smooth. Irregularities
occur around shallow drainageways in some areas. Most
areas are 3 to 20 acres.

Typically, the surface layer is brown, friable silt loam
about 8 inches thick. - The subsoil is about 27 inches
thick. The upper and middle parts are brown and
yellowish brown, friable silt loam and firm clay loam, and
the lower part is yellowish brown, firm channery clay
loam. The substratum is yellowish brown, firm channery
clay loam. Hard sandstone bedrock is at about 50
inches.

Included with this soil in mapping are small areas of
the moderately deep Culleoka and Dekalb soils,
commonly on narrow ridge crests or near slope breaks.
Both soils are more droughty than this Westmoreland
soil. Included soils make up about 10 to 20 percent of
most areas.

Permeability and available water capacity are
moderate in this Westmoreland soil. The root zone is
deep. Runoff from cultivated areas is rapid. The potential
frost action is moderate. The shrink-swell potential is
low. Reaction in the root zone is medium acid to very
strongly acid unless the soil has been limed.

This soil is used mostly for cultivated crops, hay and
pasture. The potential is high for these uses and for
trees and is medium for sanitary facilities and building
site development.

This soil is suited to cultivated crops and small grain
and to grasses and legumes for hay (fig. 9). If it is
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cultivated or the plant cover is removed for other
purposes, the hazard of erosion is severe. No-till or
conservation tillage, which leaves crop residue on the
surface, contour stripcropping, grasses and legumes in
the cropping system, cover crops, crop residue,
diversions, and grassed waterways reduce the hazard of
erosion. Tilling within the optimum range of moisture
content helps to prevent soil compaction. Deep-rooted
legumes, such as alfalfa, are difficult to maintain in many
areas.

This soil is suited to pasture. If it is overgrazed or
plowed for seedbed preparation, the hazard of erosion is
severe. Reseeding by trash mulch or no-till seeding or
with cover crops or companion crops reduces the hazard
of erosion. Proper stocking, pasture rotation, mowing for
weed control, and timely application of lime and fertilizer
are needed to maintain soil and pasture in good
condition. Controlling grazing in winter and other wet
periods helps to prevent soil compaction.

65

This soil is suited to trees and woodland wildlife
habitat. Locating skid trails and logging roads on the
contour reduces erosion. Mechanical planting and
mowing to reduce plant competition are possible.

This soil is suitable as a site for buildings and some
sanitary facilities if good design and installation
procedures are used. The slope and depth to hard
bedrock are the major limitations. Driveways should be
located across the slope to reduce erosion and the
incline angle. Leach lines in septic tank absorption fields
should be constructed across the slope to reduce
seepage to the surface. Local roads can be improved by
using a suitable base material. As much cover as
possible should be maintained on the site during
construction to reduce erosion. Trails in recreation areas
should be protected against erosion and should be laid
out on the contour if possible.

The capability subclass is llle. The woodland suitability
subclass is 20.

Figure 9.—Westmoreland silt loam, 8 to 15 percent slopes, is suited to hay. Dekalb soils are on the knoll in the background.



66

WmD—Westmoreland slit loam, 15 to 25 percent
slopes. This deep, moderately steep, well drained soil is
mainly in bands around hilisides. A few small areas are
on ridgetops and on knolls on ridgetops. Slopes are
mainly smooth. Most areas range from about 10 to 40
acres.

Typically, the surface layer is brown, friable silt loam
about 8 inches thick. The subsoil is about 27 inches
thick. The upper and middle parts are brown and
yellowish brown, friable silt loam and firm clay loam, and
the lower part is yellowish brown, firm channery clay
loam. The substratum is yellowish brown, firm channery
clay loam. Hard sandstone bedrock is at about 50
inches.

Included with this soil in mapping are small areas of
moderately deep Dekalb soils on the crests of ridges
and knolls or near slope breaks. The deeper Richland
soils are included in coves or on the lower part of
hillsides. Included soils make up 10 to 20 percent of
most areas.

Permeability and available water capacity are
moderate in this Westmoreland soil. The root zone is
deep. Runoff is very rapid in cultivated areas. The
potential frost action is moderate. The shrink-swell
potential is low. In unlimed areas, reaction in the root
zone is medium acid to very strongly acid.

This soil is used mostly for crops and pasture. The
potential is medium for cultivated crops and small grain,
high for hay, pasture, and trees, and low for building site
development and sanitary facilities.

This soil is suited to small grain, grasses and legumes
for hay, and to an occasional cultivated crop. A
commonly used rotation includes a cultivated crop about
1 in every 4 years. In cultivated areas, the hazard of
erosion is very severe. Controlling erosion and
maintaining organic matter content are concerns of
management. No till or conservation tillage, which leaves
crop residue on the surface, incorporating crop residue
into the plow layer, grasses and legumes in the cropping
system, contour stripcropping, cover crops, diversions,
and grassed waterways reduce the hazard of erosion.
Deep-rooted legumes are difficult to maintain in many
areas.

This soil is suited to pasture. If it is overgrazed or
plowed for seedbed preparation, the hazard of erosion is
very severe. Reseeding by trash mulch or no-till seeding
or with cover crops or companion crops reduces the
hazard of erosion. Proper stocking, pasture rotation,
mowing to control weeds, and timely application of lime
and fertilizer are needed to maintain pasture and soil in
good condition. Limiting grazing in winter and other wet
periods helps to prevent soil compaction.

This soil is suited to trees and woodland wildiife
habitat. Locating skid trails and logging roads on the
contour reduces erosion. The slope somewhat limits the
use of equipment, but mechanical planting and mowing
to reduce plant competition are possible. Coves and
north- and east-facing slopes are the best sites for
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woodland. These sites have cooler temperatures and
have more water available because they have less
exposure to the prevailing winds and the sun.

The moderately steep slope and depth to bedrock
severely limit the use of this soil as a site for buildings
and sanitary facilities. As much cover as possible should
be maintained on the site during construction to reduce
erosion. Trails in recreation areas should be protected
against erosion and should be laid out on the contour if
possible.

The capability subclass is IVe. The woodland suitability
subclass is 2r.

WmE—Westmoreland silt loam, 25 to 40 percent
slopes. This deep, well drained, steep soil is on hillsides.
Slopes are generally smooth. Irregularities occur along a
few drainageways. Most areas range from 10 to 50
acres.

Typically, the surface layer is brown, friable silt loam
about 6 inches thick. The subsoil is about 24 inches
thick. The upper and middle parts are brown and
yellowish brown, friable silt loam and firm clay loam, and
the lower part is yellowish brown, firm channery clay
loam. The substratum is yellowish brown, firm channery
clay loam. Hard sandstone bedrock is at a depth of
about 46 inches.

Included with this soil in mapping are small areas of
the coarser textured, moderately deep Dekalb soils near
slope breaks and the deeper Richland soils on concave
slopes and the lower part of hilisides. Included soils
make up about 20 percent of most areas.

Permeability is moderate in the Westmoreland soil,
and runoff is very rapid. The root zone is deep. The
available water capacity is moderate. Potential frost
action is moderate. The shrink-swell potential is low. In
unlimed areas, reaction in the root zone is very strongly
acid to medium acid.

This soil is used mostly for pasture and woodland. The
potential is high for trees and woodland wildlife habitat
and is medium for hay and pasture. It is low for
cultivated crops, smalil grain, sanitary facilities, and
building site development.

Even though the steep slope limits the use of some
equipment, this soil is suited to pasture. Smooth slopes
are suited to hay. If the soil is overgrazed or plowed for
seedbed preparation, erosion is a very severe hazard.
Reseeding with a companion crop or using the trash
mulch or no-till seeding reduces erosion. Proper
stocking, pasture rotation, mowing for weed control, and
timely application of lime and fertilizer are needed to
maintain a good stand of key forage plants. Limiting
grazing in winter and other wet periods helps to prevent
soil compaction. Deep-rooted legumes are difficult to
maintain in many areas.

This soil is suited to trees and woodland wildlife
habitat. Locating skid trails and logging roads on the
contour reduces erosion. The slope limits the use of
planting and mowing equipment. Coves and north- and
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east-facing slopes are the best sites for woodland.
These sites have cooler temperatures and more water
available for growth because they have less exposure to
the prevailing winds and the sun.

The slope severely limits the use of this soil as a site
for buildings, sanitary facilities, and most recreation uses.
Trails in recreation areas should be protected against
erosion and should be laid out on the contour if possible.

The capability subclass is Vle. The woodland suitability
subclass is 2r.

WmF—Westmoreland silt loam, 40 to 70 percent
slopes. This very steep, well drained soil is in bands
around hillsides and on hillsides along deeply dissected
drainageways. Slopes are generally smooth. In a few
areas slopes are broken by a few outcrops of sandstone
bedrock and by drainageways. Most areas range from 40
to 100 acres.

Typically, the surface layer is brown, friable silt loam
about 6 inches thick. The subsoil is about 24 inches
thick. The upper and middle parts are brown and
yellowish brown, friable silt loam and firm clay loam, and
the lower part is yellowish brown, firm channery clay
joam. The substratum is yellowish brown, firm channery
clay loam. Hard sandstone bedrock is at about 42
inches.

included with this soil in mapping are small areas of
the moderately deep, more sandy Dekalb soils near
slope breaks, a few rock outcrops, and stony areas. The
deeper Richland soils are included in concave areas and
on the lower part of hillsides. Included areas make up 15
to 20 percent of most map areas.

Permeability and available water capacity are
moderate in this Westmoreland soil. The root zone is
deep. Runoff is very rapid. Potential frost action is
moderate. The shrink-swell potential is low. Reaction in
the root zone is medium acid to very strongly acid in
unlimed areas.

Most areas of this soil are wooded. A few areas are
unimproved pasture. The potential is low for crops,
pasture, building site development, and sanitary facilities
and high for trees and woodland wildlife habitat.

In some cleared areas this soil is used for pasture,
but it is poorly suited to this use. Most of the pasture is
reverting to brush. The soil is too steep for commonly
used mowing and fertilizing equipment.

This soil is suited to trees and woodland wildlife
habitat. Locating skid trails and logging roads on the
contour reduces erosion. Coves and north- and east-
facing slopes are best suited for woodland. These sites
have more water available for growth and cooler
temperatures because they have less exposure to the
prevailing winds and the sun. Mechanical planting and
mowing to reduce plant competition are not possible
because of the very steep slopes. Logging is difficult,
especially in areas where slopes are 60 to 70 percent.

The slope severely limits the use of this soil as a site
for buildings, sanitary facilities, and most recreation uses.
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Trails in recreation areas should be protected against
erosion and should be laid out on the contour if possible.

The capability subclass is Vlle. The woodland
suitability subclass is 2r.

WoC-—~Westmoreland-Upshur complex, 8 to 15
percent slopes. This map unit consists of deep, strongly
sloping, well drained soils on rounded knolls and narrow
ridgetops. These soils are also near the edges of broad
ridgetops and in bands around hillsides. Slopes are
generally smooth, but along a few shallow drainageways
they are irregular. Most areas are 2 to 20 acres.

This unit is about 45 percent Westmoreland silt loam
and 35 percent Upshur silty clay loam. Both soils are in
alternate bands of varying width on hillsides. The
Westmoreland soil is generally on the steeper parts of
areas and on slope breaks. The Upshur soil is in the less
sloping areas and on knolls. Areas of the two soils are
so intricately mixed or so small that mapping them
separately is not practical.

Typically, the surface layer of the Westmoreland soil is
brown, friable silt loam about 8 inches thick. The subsoil
is about 27 inches thick. The upper part is brown and
yellowish brown, friable silt loam and firm clay loam, and
the lower part is yellowish brown, firm channery clay
loam. The substratum is yellowish brown, firm channery
clay loam. Hard sandstone bedrock is at about 50
inches.

Typically, the surface layer of the Upshur soil is
reddish brown, friable silty clay loam about 6 inches
thick. The subsoil is reddish brown and weak red, firm
silty clay and clay about 22 inches thick. The substratum
to a depth of about 60 inches is dusky red, very firm
clay.

Included with these soils in mapping are small areas of
moderately deep Culleoka soils on slope breaks, crests
of knolls, and narrow ridgetops. Also included are
severely eroded spots of soils that have a yellowish
brown channery silt loam and reddish brown clay surface
layer. Included soils make up about 20 percent of most
areas.

Permeability is moderate in the Westmoreland soil and
slow in the Upshur soil. Available water capacity is
moderate in both soils. Runoff is rapid from cultivated
areas. Tilth is good in the Westmoreland soil and fair in
the Upshur soil. The Westmoreland soil dries faster than
the Upshur soil. Cracks occur in the surface of the
Upshur soil during drying. The Upshur soil is sticky when
wet and puddles and clods easily. The shrink-swell
potential is low in the Westmoreland soil. It is high in the
subsoil of the Upshur soil and moderate in the
substratum. Potential frost action is moderate in both
soils. In unlimed areas, the root zone of the
Westmoreland soil is medium acid to very strongly acid.
The root zone of the Upshur soil is very strongly acid to
mildly alkaline.

These soils are mainly cropland and pasture. A small
acreage is woodland. The potential is high for hay and
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pasture and for cultivated crops under a conservation
farming program. The potential is high for trees in the
Waestmoreland soil and medium in the Upshur soil. The
potential is medium for building site development and
sanitary facilities in the Westmoreland soil and low in the
Upshur soil.

These soils are suited to cultivated crops, small grain,
and hay. The hazard of erosion is severe in cultivated
areas. Controlling erosion, improving tilth, and increasing
the organic matter content are concerns of management.
Conservation tillage, which leaves crop residue on the
surface, incorporating crop residue into the plow layer,
contour stripcropping, and the use of diversions, grassed
waterways, and cover crops reduce erosion and improve
tith. These practices are especially useful on the Upshur
soil. The Upshur soil should be tilled within a limited
range of moisture content because it becomes
compacted and cloddy if worked when wet and sticky.

These soils are suited to pasture. If the soil is
overgrazed or plowed for seedbed preparation, the
hazard of erosion is severe. Reseeding by trash mulch or
no-till seeding or with cover crops or companion crops
reduces erosion. Proper stocking, pasture rotation,
mowing for weed control, and timely application of lime
and fertilizer are needed to maintain the pasture in good
condition. Limiting grazing in winter and other wet
periods helps to prevent soil compaction.

These soils are suited to trees. Locating skid trails and
logging roads on the contour reduces erosion.
Mechanical tree planting and mowing to reduce plant
competition are possible on these soils. Use of
equipment is somewhat difficult on the Upshur soil when
the silty clay loam surface layer is soft and slippery.

The Westmoreland soil is better suited as a site for
buildings and sanitary facilities than the Upshur soil
because it has better internal drainage and a lower
content of clay. Slow permeability and high shrink-swell
potential of the clayey subsoil of the Upshur soil are
severe limitations for building sites and sanitary facilities.
Specially designed footings and foundations are needed.
Leach lines in septic tank absorption fields should be
constructed acrass the slope to reduce seepage to the
surface. Maintaining as much cover as possible on the
site during construction reduces the erosion hazard.
Local roads can be improved by providing a suitable
base material.

The capability subclass is llle. The woodland suitability
subclass is 20 for the Westmoreland soil and 3¢ for the
Upshur soil.

WoD—Westmoreland-Upshur complex, 15 to 25
percent slopes. This map unit consists of deep,
moderately steep, well drained soils in bands around
hillsides. A few areas are on knolls on hilltops. Slopes
are mostly smooth and convex. Some irregularities are
along shallow drainageways and at narrow benches, low
escarpments, and a few hillside slips. Most areas are 10
to 40 acres.

Soil survey

This unit is about 50 percent Westmoreland silt loam
and 30 percent Upshur silty clay loam. The
Westmoreland soil is on the steepest part of areas. The
Upshur soil is in the less sloping areas and on benches.
Areas of the two soils are so intricately mixed or so
small that mapping them separately is not practical.

Typically, the surface layer of the Westmoreland soil is
brown, friable silt loam about 8 inches thick. The subsoil
is about 27 inches thick. The upper part is brown and
yellowish brown, friable silt loam and firm clay loam, and
the lower part is yellowish brown, firm channery clay
loam. The substratum is yellowish brown, firm channery
clay loam. Hard sandstone bedrock is at about 50
inches.

Typically, the surface layer of the Upshur soil is
reddish brown, friable silty clay loam about 6 inches
thick. The subsoil is reddish brown and weak red, firm
silty clay and very firm clay about 22 inches thick. The
substratum to about 60 inches is dusky red, firm and
very firm clay.

Included with these soils in mapping are small areas of
the moderately deep Culleoka soils on the tops of knolls
and near and above slope breaks. Severely eroded
spots of soil with a yellowish brown channery silt loam
and reddish brown clayey surface layer are also
included. Also included are narrow strips where slopes
are 25 to 40 percent. Included soils make up about 20
percent of most areas.

Permeability is moderate in the Westmoreland soil and
slow in the Upshur soil. The available water capacity is
moderate in both soils. Runoff is very rapid from
cultivated areas. The Westmoreland soil has good tilth
and dries faster than the Upshur soil, which has fair tilth.
The Upshur soil is sticky when wet and puddies and
clods easily. The soil surface cracks during drying. The
shrink-swell potential is low in the Westmoreland soil. It
is high in the subsoil of the Upshur soil and moderate in
the substratum. Potential frost action is moderate in both

‘'soils. In unlimed areas, the root zone of the

Westmoreland soil is medium acid to very strongly acid.
The root zone of the Upshur soil is very strongly acid to
mildly alkaline.

These soils are used mainly for pasture and cropland.
A small acreage is wooded. The potential is medium for
crops and high for hay, pasture, and woodland wildlife
habitat. The potential for trees is high in the
Westmoreland soil and medium in the Upshur soil. It is
low in both soils for building site development and
sanitary facilities.

These soils are suited to a cropping system that
includes small grain and an occasional cultivated crop if
erosion is controlled and good management is used. A
commonly used rotation includes sod crops about three-
fourths of the time. The hazard of erosion is very sever