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Consult **Contents® for parts of the publication that will meet your specific needs.
This survey contains useful information for farmers or ranchers, foresters or
7, agronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for consarvationists, recreationists, teachers, or

students; to specialists in wildlife management, wasle 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 Agricul-
ture policies, benefits of this program are available to all, regardless of race,
color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was completed in 1979. Soil names and
descriptions were approved in 1980. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1980. This survey was
made cooperatively by the Soil Conservation Service, The Pennsylvania State
University, College of Agriculture, and the Pennsylvania Department of Environ-
mental Resources, State Conservation Commission. It is part of the technical
assistance furnished to the conservation districts of Cumberland and Perry
Counties. Financial assistance was provided by the Department of Housing and
Urban Development under provisions of section 701 of the amended Housing
Act of 1954, by the Cumberland County Board of Commissioners, and by the
Board of Supervisors of Penn Township, Perry County.

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: Contour stripcropping on Berks shaly silt loam, 8 to 15 percent slopes, helps pre-
vent erosion. Hazleton solils are on the ridge in the left background.
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Foreword

It is my pleasure to present the soil survey of Cumberland and Perry Coun-
ties. This report contains information useful in land planning programs. Of prime
importance are the predictions of soil behavior for selected land uses. Also
highlighted are limitations or hazards to land uses that are inherent in the soil,
improvements needed to overcome these limitations, and the impact that se-
lected land uses will have on the environment.

The soil survey has been prepared for many different users. Farmers, for-
esters, and agronomists can use it to determine the potential of the soil and the
management practices required for food and fiber production. Planners, com-
munity officials, engineers, developers, builders, and home buyers can use it to
plan land use, select sites for construction, develop soil resources, and identify
any special practices that may be needed to insure proper performance. Con-
servationists, teachers, students, and specialists in recreation, wildlife manage-
ment, waste disposal, and pollution control can use it to help them understand,
protect, and enhance the environment. Even the home gardener can use it to
determine the potential of soils for shrubs, ornamentals, shade trees, lawn
grasses, and flower and vegetable gardens.

Great differences in soil properties can occur even within short distances.
Some soils are seasonally wet or subject to flooding, and some are shallow to
bedrock. Others are too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to onsite disposal, and soils
that have a high water table are poorly suited to basements or underground
utilities.

This report consists of two parts. The first part consists of the descriptions,
potentials, hazards, and limitations of all soils in Cumberland and Perry Coun-
ties; the second part consists of detailed maps showing the soils on every acre
of land in these counties.

It is impossible to explain all of the ways that this report may be used. Ad-
ditional information and assistance can be obtained from your local office of the
Soil Conservation Service or the Cooperative Extension Service.



| believe that the use of the information in this soil survey report will help
you to have a better environment and a better life. The widespread use of this
information will greatly assist all of us in the conservation, development, and
productive use of our soil, water, and related resources.

Graham T. Munkittrick
State Conservationist
Soil Conservation Service
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Cumberland and Perry Counties are located in the
south-central part of Pennsylvania. They are adjoining
counties and are separated at the top of Blue Mountain.
Perry County lies to the north of Blue Mountain, and
Cumberland County lies to the south. Perry County is
bordered on the north by Juniata County, on the west by
Franklin County, and on the east by Dauphin County.
Cumberland County is bordered on the west by Franklin
County, on the south by Adams County, on the south-
east by York County, and on the east by Dauphin
County. The Susquehanna River forms a natural bounda-
ry separating Cumberland and Perry Counties from Dau-
phin County. The area of Cumberland and Perry Coun-
ties combined is 709,120 acres, or 1,108 square miles.

According to the 1970 census, the population of Cum-
berland County is 158,177 and that of Perry County is
28,615. Cumberland County ranks 21st in population in
the State, and Perry County ranks 57th. The population
of Cumberland County is 67 percent urban and 33 per-
cent rural. The county seat and largest community is
Carlisle, which has a population of 18,079. Other princi-
pal communities are New Cumberland, Camp Hill, Me-
chanicsburg, and Shippensburg. The population of Perry
County is 8 percent urban and 92 percent rural. The
county seat is New Bloomfield, which has a population
of 1,032. Other principal communities in Perry County
are Marysville, Duncannon, and Newport.

Approximately 46 percent of the land area is in forest,
and 41 percent is used for crops and pasture. The re-
maining 13 percent is used for industrial, commercial,
and residential sites.

According to the Pennsylvania Industrial Census, man-
ufacturing is the leading source of income in the survey
area, followed by agriculture and agricultural products
(7,8). Some of the major manufactured goods are electri-
cal and electronic machinery, textiles, apparel, printing,
rubber products, footwear, stone, glass, concrete, proc-
essors for food and kindred products, and metal prod-
ucts. Trucking terminals and warehouse distribution cen-
ters are also major industries.

Although agricultural production is diverse, dairy farm-
ing is the main enterprise. Beef cattle, sheep, hogs, and
poultry are the main livestock raised. The main field
crops include corn, wheat, oats, buckwheat, and hay.
Woodlots and forest areas provide income from saw
timber, pulpwood, and firewood.

Cumberland and Perry Counties have several educa-
tional, medical, cultural, and religious facilities. Cumber-
land County has three private colleges and one state
college. There are 3 hospitals in the survey area, as well
as 5 long-term health facilities in Perry County and 13
such facilities in Cumberland County. Carlisle Barracks,
one of the oldest U.S. Army War Colleges in the country,
provides training for selected military personnel. The Me-
chanicsburg Naval Depot, another federal installation, is
a distributing center for the U.S. Navy.

The soils in the survey area formed mainly in residual,
colluvial, and alluvial materials developed from shale,
sandstone, limestone, chert, and diabase bedrock. Some
of the soils are well suited to both farm and nonfarm
uses. Most of the soils, however, have restrictions that
limit their uses. Slope, wetness, flooding, and depth to



bedrock are the major restrictions. Erosion is a problem
on unprotected sloping and steep soils. Ground water
pollution is a severe hazard in areas underlain by lime-
stone if the soil is used for onsite sewage disposal.

General Nature of the Survey Area

This section provides general information about Cum-
berland and Perry Counties. It describes the history, ge-
ology, mineral resources, water resources, transporta-
tion, and climate.

History

Cumberland County was settled by Scotch-Irish immi-
grants in 1730. It was organized in January 1750 as the
6th county in Pennsylvania, from part of Lancaster
County. Perry County, the 51st county, was organized in
March 1820 from part of Cumberland County (4). It was
named after Oliver Hazard Perry, victor in the battle of
Lake Erie.

Carlisle was the most notable settlement in the area
and played a role in three American wars: the French
and Indian War, the Revolutionary War, and the Civil
War. It was the site of Fort Lowther and Carlisle Bar-
racks.

The Cumberland Valley, with its beautiful landscape,
fertile soils, and abundance of water and game attracted
many settlers and traders. Lumbering and farming were
the first major industries in Cumberland and Perry Coun-
ties and have remained important to the economy. The
importance of limestone as building stone and for lime
kilns was recognized as early as 1753 by John O’Neal, a
representative of Governor Hamilton.

Many military officers and noted politicans were na-
tives of the area, including James Wilson, George Loose,
and James Smith, signers of the Declaration of Inde-
pendence.

Geology

Bruce A. Benton, geologist, Soil Conservation Service, helped pre-
pare this section and the sections on mineral resources and water
resources.

Most of the geologic formations in the survey area
date from the Paleozoic age, 600 to 230 million years
ago (3, 70). During most of this time, the area was cov-
ered by a shallow sea which received a sequence of
deposits of sand, silt, clay, and limy material (fig. 1) at
various times. Repeated deposition and consolidation
formed the sediment into rock strata. Near the end of
the Paleozoic age, intense forces from the southeast
exerted pressure on the rock strata and raised them
above sea level. Heat and pressure transformed some of
the sedimentary and igneous rock into metamorphic
rock. The intensity of the force created severe geologic
disturbances, buckling the landscape and forming large
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mountains and valleys. Repeated disturbances and up-
lifts, as well as natural erosion, have exposed rocks of
different ages and sculpted the present landscape.

The survey area lies in three physiographic provinces.
All of Perry County is in the Appalachian Mountain sec-
tion, and most of Cumberland County is in the Great
Valley section of the Valley and Ridge province. The
South Mountain is in the Blue Ridge province. A small
area in the southeastern part of the survey area, along
the York County line, is in the Triassic Lowland section
of the Piedmont province. The elevation ranges from 300
feet at New Cumberland to 2,270 feet at Blue Mountain,
north of Newburg along the Cumberland-Perry County
line.

Exposed rocks in the area formed during seven geo-
logic periods, the oldest of which is the Precambrian,
followed by the Cambrian, Ordovician, Silurian, Devonian,
Mississippian, and Triassic.

The Precambrian rocks are igneous rhyolite and meta-
morphic greenstone schists. Exposures are in the South
Mountain area near the junction with Adams and York
Counties. These rocks. contain no fossils. The soils that
formed in this weathered material are mostly in the High-
field-Glenville association.

The Cambrian rocks are metamorphic quartzite,
quartzitic conglomerate, and quartzitic schist. In addition,
sedimentary rocks of this period include purple shale and
siliceous limestone. Exposures of these rocks are in the
South Mountain area, extending from the edge of the
Precambrian exposures north to the great valley. Most of
these rocks contain marine fossils, indicating the first
signs of life on earth. The soils that formed in this weath-
ered material are mostly in the Hazleton-Clymer associa-
tion.

The Ordovician rocks are sedimentary in origin and
include limestone, conglomerate, dolomite, chert, and
shale. These rocks form the floor of the Cumberland
Valley and the south slopes of Blue Mountain. In western
Perry County, olive gray weathered shale, red fine
grained sandstone, and limestone are exposed in areas
along the Franklin County line. The soils that formed in
this weatheréd material are mostly in the Hagerstown-
Duffield association.

Rocks of Silurian age are sedimentary in origin and
consist of dark gray fossiliferous and argillaceous lime-
stone, reddish purple and greenish gray fossiliferous
shale, siltstone, and red, gray, or white guartzitic sand-
stone. The tops of the Blue, Tuscarora, and Conoco-
cheague Mountains are capped with white quartzitic
sandstone. The north slopes of Blue Mountain and most
of the mid and lower slopes in western and northern
Perry County have exposures of limestone, red and gray
shale, siltstone, and red and gray sandstone. The soils
that formed in this weathered material are mostly in the
Hazleton-Laidig-Buchanan association, in Perry County.

Rocks of Devonian age are sedimentary in origin and
consist of red to brownish shale and sandstone, gray to
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Figure 1.—The Cumberland Valley was covered by a shallow sea during the Paleozoic age.

olive brown shale, graywacke, and sandstone interbed-
ded with limestone and calcareous shale and cherty
limestone. The soils that formed in this weathered mate-
rial are mostly in the Elliber-Kreamer association.

Rocks of Mississippian age are sedimentary in origin
and include red shale, as well as brown to greenish gray
flaggy sandstone in the rolling areas of Cove and Hun-
ters Valleys. The steeper hillsides bordering these val-
leys are gray, hard, massive conglomerate and sand-
stone, and some shale. The soils that formed in this
weathered material are mostly in the Weikert-Calvin-
Berks association.

A small area in southeastern Cumberland County,
along the York County line, has rock exposures of Trias-

sic age. The rocks are mostly coarse grained quartzose
sandstone with shale interbeds and quartz conglomerate.
An intermittent diabase sill of gray plagioclase and black
and green augite bisects the survey area, extending from
a point east of Goodyear north to a point west of New
Buffalo. The soils that formed in this weathered material
are mostly in the Athol-Neshaminy association.

The soils throughout the rest of the survey area
formed dominantly in material weathered from bedrock
or from soil material eroded from upland areas. These
soils are mostly in the Monongahela-Atkins-Middlebury
association and exhibit the varied properties derived
from the parent rock.



Mineral Resources

The chief mineral resources of Cumberland and Perry
Counties are limestone, sandstone, shale, clay, sand,
and gravel. Limited quantities of limonite and hemitite
iron ore were mined during the Civil War period. Howev-
er, these minerals do not have present commercial
value. Perry County has some thin lenses of anthracite
coal, mainly along the Susquehanna River, but they are
not of commercial value.

There are several active limestone quarries in Cumber-
land County. The limestone is used mainly for aggregate,
agricultural lime, and building stone. In the past it has
been used for foundation stone, retaining walls, and
stone fences. ,

‘Sandstone is actively quarried on South Mountain;
most of it is crushed for use as building sand. In Perry
County small quantities of sandstone are quarried from
the Juniata and Tuscarora Formations for use as building
stone.

Shale is mined throughout the survey area and is used
principally for roadbeds and as fill material. Both red and
gray shale are used for these purposes.

Clay is mined in the South Mountain area and trans-
ported for use as filler in the manufacture of cement.

There are active sand and gravel pits near Mount
Holly Springs in Cumberland County and near Amity Hall
in Perry County. Sand and gravel are used primarily for
building, road material, and concrete.

Schist has been quarried in the South Mountain area
near Goodyear. This stone contains hydrous aluminum
silicates and has desirable anticaking qualities. 1t is used
in fertilizer, filler for polishing waxes, asphalt, cement,
and similar products.

Water Resources

The average annual precipitation for the survey area is
40 inches. Of this about 23 inches goes into the atmos-
phere by evaporation and transpiration. The remaining
18 inches goes to runoff, 6 inches to direct runoff and 12
inches to infiltration as ground water.

Natural drainage is mostly to the east, to the Susque-
hanna River Basin. However, about 2,000 acres in the
western part of the survey area drains to the southwest,
emptying into the Potomac River Basin. Most of Cumber-
land County is drained by the Conodoguinet and Yellow
Breeches Creeks, which empty into the Susquehanna
River. The drainage pattern of Perry County is to the
east. Buffalo Creek drains the northern part of the
county and flows into the Juniata River. Sherman Creek
drains the western and southern parts and flows into the
Susquehanna River at Marysville. The Juniata River
flows in a southeasterly direction and drains part of east-
ern Perry County. It empties into the Susquehanna River
near Duncannon. The eastern border of the survey area
drains directly into the Susquehanna River.

Soil Survey

The primary sources of water for urban, industrial, and
agricultural uses are dug and drilled wells, springs, and
storage reservoirs (5,6). Communities and industries get
most of their water from streams, reservoirs, springs, and
deep wells. Rural areas rely mostly on drilled or dug
wells. Water for irrigation and animal consumption comes
primarily from farm ponds, streams, and springs. In Cum-
berland County, a number of large springs are located
throughout the limestone valley. Boiling Springs and Big
Springs are the two largest springs in the state and have
only a slight seasonal variation of flow. Springs and wells
in cavernous limestone areas generally yield large quan-
tities of water; however, the water is hard. In limestone
areas contaminants from surface runoff can seep into
ground water through solution channels and caverns.
The highest quality water in the survey area comes from
wells in areas underlain by sandstone aquifers.

There are three existing manmade lakes in the survey
area; their combined surface area is more than 25 acres.
These lakes were built specifically for recreational pur-
poses.

Transportation

Cumberland and Perry Counties have a good network
of highways. In Cumberland County, there are 79.8 miles
of interstate and turnpike roads, 608 miles of state and
federal highways, and more than 900 miles of surfaced
secondary roads. Perry County has 482 miles of state
and federal highways and more than 330 miles of sur-
faced secondary roads. Four major highways, PA 74, PA
34, U.S. 15, and U.S. 11, cross the two counties. In
Perry County, PA 274 runs the entire length of the
county and is the main road providing access to the
western part of the county. Numerous firms provide intra-
state and interstate trucking. Local and long-distance
bus services are available for public and private use.

Residents of the survey area have easy access to two
commercial passenger airports, Harrisburg International
and Capital Area. More readily available air transporta-
tion is limited to small private airports that provide serv-
ice for corporate and private planes. Cumberland County
has three general service commercial airports, three heli-
ports, and eight small private airports. Perry County has
seven small private airports.

Three railroad lines provide freight service for the
survey area: Conrail, Western Maryland, and Reading
Railroads. There is no local rail passenger service. A
large commercial railroad yard is located at Enola in
Cumberland County.

Climate

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

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Carlisle in the period
1951 to 1974. Table 2 shows probable dates of the first
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freeze in fall and the last freeze in spring. Table 3 pro-
vides data on length of the growing season.

In winter the average temperature is 32 degrees F,
and the average daily minimum temperature is 24 de-
grees. The lowest temperature on record, which oc-
curred at Carlisle on December 23, 1960, is -15 degrees.
In summer the average temperature is 74 degrees, and
the average daily maximum temperature is 86 degrees.
The highest recorded temperature, which occurred at
Carlisle on July 3, 1966, is 106 degrees.

Growing degree days are shown in table 1. They are
equivalent to “‘heat units.” During the month, growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (40
degrees F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop be-
tween the last freeze in spring and the first freeze in fall.

The total annual precipitation is 40 inches. Of this, 22
inches, or 55 percent, usually falls in April through Sep-
tember. The growing season for most crops falls within
this period. In 2 years out of 10, the rainfall in April
through September is less than 17 inches. The heaviest
1-day rainfall during the period of record was 5.4 inches
at Carlisle on June 22, 1972. Thunderstorms occur on
about 33 days each year, and most occur in summer.

The average seasonal snowfall is 34 inches. The
greatest snow depth at any one time during the period of
record was 18 inches. On an average of 15 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
55 percent. Humidity is higher at night, and the average
at dawn is about 75 percent. The sun shines 65 percent
of the time possible in summer and 50 percent in winter.
The prevailing wind is from the west-northwest. Average
windspeed is highest, 8 miles per hour, in spring.

Heavy rains, which occur throughout the year, and
severe thunderstorms, which occur in summer, some-
times cause flash flooding, particularly in narrow valleys.

How This Survey Was Made

This survey was made to provide information about the
soils in the survey area. The information includes a de-
scription of the soils and their location and a discussion
of the suitability, limitations, and management of the
soils for specified uses. Soil scientists observed the
steepness, length, and shape of slopes; the general pat-
tern of drainage; the kinds of crops and native plants
growing on the soils; and the kinds of bedrock. They dug
many holes to study the soil profile, which is the se-
quence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsoli-
dated material in which the soil formed. The unconsoli-
dated material is devoid of roots and other living orga-
nisms and has not been changed by other biologic activi-

ty.

The soils in the survey area occur in an orderly pattern
that is related to the geology, the landforms, relief, cli-
mate, and the natural vegetation of the area. Each kind
of soil is associated with a particular kind of landscape
or with a segment of the landscape. By observing the
soils in the survey area and relating their position to
specific segments of the landscape, a soil scientist de-
velops a concept, or model, of how the soils were
formed. Thus, during mapping, this model enables the
soil scientist to predict with considerable accuracy the
kind of soil at a specific location on the landscape.

Commonly, individual soils on the landscape merge
into one another as their characteristics gradually
change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the
soils. They can observe only a limited number of soil
profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-landscape relationship,
are sufficient to verify predictions of the kinds of soil in
an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted soil color, texture,
size and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, acidity, and
other features that enable them to identify soils. After
describing the soils in the survey area and determining
their properties, the soil scientists assigned the soils to
taxonomic classes (units). Taxonomic classes are con-
cepts. Each taxonomic class has a set of soil character-
istics with precisely defined limits. The classes are used
as a basis for comparison to classify soils systematically.
The system of taxonomic classification used in the
United States is based mainly on the kind and character
of soil properties and the arrangement of horizons within
the profile. After the soil scientists classified and named
the soils in the survey area, they compared the individual
soils with similar soils in the same taxonomic class in
other areas so that they could confirm data and assem-
ble additional data based on experience and research.

While a soil survey is in progress, samples of some of
the soils in the area generally are collected for laboratory
analyses and for engineering tests. Soil scientists inter-
preted the data from these analyses and tests as well as
the field-observed characteristics and the soil properties
in terms of expected behavior of the soils under different
uses. Interpretations for all of the soils were field tested
through observation of the soils in different uses under
different levels of management. Some interpretations are
modified to fit local conditions, and new interpretations
sometimes are developed to meet local needs. Data
were assembled from other sources, such as research
information, production records, and field experience of
specialists. For example, data on crop yields under de-
fined levels of management were assembled from farm
records and from field or plot experiments on the same
kinds of soil.



Predictions about soil behavior are based not only on
soil properties but also on such variables as climate and
biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from
year to year. For example, soil scientists can state with a
fairly high degree of probability that a given soil will have
a high water table within certain depths in most years,
but they cannot assure that a high water table will
always be at a specific level in the soil on a specific
date.

After soil scientists located and identified the signifi-
cant natural bodies of soil in the survey area, they drew
the boundaries of these bodies on aerial photographs
and identified each as a specific map unit. Aerial photo-
graphs show trees, buildings, fields, roads, and rivers, all
of which help in locating boundaries accurately.

Map Unit Composition

A map unit delineation on a soil map represents an
area dominated by one major kind of soil or an area
dominated by several kinds of soil. A map unit is identi-
fied and named according to the taxonomic classification
of the dominant soil or soils. Within a taxonomic class
there are precisely defined limits for the properties of the
soils. On the landscape, however, the soils are natural
objects. In common with other natural objects, they have
a characteristic variability in their properties. Thus, the
range of some observed properties may extend beyond
the limits defined for a taxonomic class. Areas of soils of
a single taxonomic class rarely, if ever, can be mapped
without areas of soils of other taxonomic classes. Con-

sequently, every map unit is made up of the soil or soils
for which it is named and of some soils that belong to
other taxonomic classes. These latter soils are called
inclusions or included soils.

Most inclusions have properties and behavioral pat-
terns similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and manage-
ment. These are called noncontrasting (similar) inclu-
sions. They may or may not be mentioned in the map
unit descriptions. Other inclusions, however, have prop-
erties and behavior divergent enough to affect use or
require different management. These are contrasting
(dissimilar) inclusions. They generally occupy small areas
and cannot be shown separately on the soil maps be-
cause of the scale used in mapping. The inclusions of
contrasting soils are mentioned in the map unit descrip-
tions. A few inclusions may not have been observed, and
consequently are not mentioned in the descriptions, es-
pecially where the soil pattern was so complex that it
was impractical to make enough observations to identify
all of the kinds of soils on the landscape.

The presence of inclusions in a map unit in no way
diminishes the usefulness or accuracy of the soil data.
The objective of soil mapping is not to delineate pure
taxonomic classes of soils but rather to separate the
landscape into segments that have similar use and man-
agement requirements. The delineation of such land-
scape segments on the map provides sufficient informa-
tion for the development of resource plans, but onsite
investigation to precisely define and locate the soil is
needed to plan for intensive uses in small areas.



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 on the general
soil map is a unique natural landscape. Typically, a map
unit consists of one or more major soils and some minor
soils. It is named for the major soils. The soils making up
one unit can occur in other units but in a different pat-
tern.

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

In some areas along the borders of Cumberland and
Perry Counties the boundaries on the general soil map
do not match those of adjoining counties. These discrep-
ancies exist because of legend design, changes in the
concept of an individual series, and different proportions
of the same series in the counties. In some places,
photographic distortion created overlapping or small
gaps between county boundaries. Such distortion is evi-
dent in a few places between Perry and Franklin Coun-
ties and in places between Cumberland and Franklin
Counties, resulting in a mapping overlap of about 50
acres or more.

Soil Descriptions
Cumberiand County

1. Berks-Weikert-Bedington Association

Shallow to deep, gently sloping to very steep, well
drained soils that formed in material weathered from
gray and brown shale, siltstone, and sandstone; on up-
lands

This association consists of gently sloping to moder-
ately steep soils on the sides of hills and ridges in
upland areas and moderately steep to very steep soils
on the sides of long narrow ridges and hills along
streams and deeply cut drainageways.

This association makes up about 21 percent of Cum-
berland County. It is about 50 percent Berks soils, 25
percent Weikert soils, 10 percent Bedington soils, and
15 percent soils of minor extent (fig. 2).

Berks soils are moderately deep and well drained.
They are mainly gently sloping and sloping.

Weikert soils are shallow and well drained. They are
mainly sloping to very steep.

Bedington soils are deep and well drained. They are
mainly gently sloping and sloping.

Of minor extent are the Blairton, Ernest, and Brinker-
ton soils on uplands and the Atkins and Middlebury soils
on flood plains.

In most areas the soils in this association are used as
cropland, pasture, and woodland. In other areas they are
used as homesites and in a few areas, as industrial sites.

The soils in this association are fairly suited to use for
cultivated crops and as pasture and woodland. The main
limitations are shallow and moderate depth to bedrock
and the very low to moderate available water capacity.

In a few areas these soils are suited to most nonfarm
uses. Detailed investigation is needed to determine the
suitability for a specific use. The main limitations are
shallow and moderate depth to bedrock, high content of
coarse fragments, and slope.

2. Hagerstown-Duffield Association

Deep, nearly level to moderately steep, well drained soils
that formed in material weathered from limestone; on
uplands

This association consists of nearly level and gently
sloping soils on valley floors and sloping and moderately
steep soils on intermediate ridges in upland areas.

This association makes up about 30 percent of Cum-
berland County. It is about 60 percent Hagerstown soils,
20 percent Duffield soils, and 20 percent soils of minor
extent (fig. 3).

Hagerstown soils are deep and well drained. They are
mainly nearly level to moderately steep.

Duffield soils are also deep and well drained. They are
mainly nearly level to sloping.

Of minor extent in this association are Huntington,
Edom, Penlaw, Murrill, and Neshaminy soils on uplands
and Lindside and Melvin soils on flood plains.

In most areas the soils in this association are used as
cropland, pasture, and woodland. Dairying is the major
farm enterprise. In other areas these soils are used as
sites for towns and villages and as industrial sites. Lime-
stone is being quarried in several places.

The soils in this association are among those in Cum-
berland County best suited to use as cropland, pasture,
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Figure 2.—Typical pattern of solls and underlying materlal in the Berks-Weikert-Bedington association.

and woodland. The major limitations are slope, erosion,
rock outcrops, and sinkholes.

In most areas these soils are suited to many nonfarm
uses. Detailed investigation is needed to determine suit-
ability for a specific use. The main limitations are hazard
of ground water contamination, sinkholes, rock outcrops,
and slope (fig. 4).

3. Hazleton-Laidig-Buchanan Association

Deep, nearly level to very steep, well drained to some-
what poorly drained soils that formed in material weath-
ered from gray and brown quartzite, sandstone, siltstone,
and shale; on uplands

This association consists of nearly level to sloping
soils on the sides of ridges and mountains and moder-
ately steep to very steep soils on sides of ridges and
mountains in upland areas.

This association makes up about 18 percent of Cum-
berland County. It is about 25 percent Hazleton soils, 15
percent Laidig soils, 5 percent Buchanan soils, and 55
percent soils of minor extent (fig. 5).

Hazleton soils are deep and well drained. They are
mainly sloping to very steep.

Laidig soils are deep and well drained. They are gently
sloping to moderately steep. A fragipan is in the subsoil.

Buchanan soils are deep and moderately well drained
and somewhat poorly drained. They are nearly level to
moderately steep. A fragipan is in the subsoil.

Of minor extent in this association are Albrights, Ando-
ver, Berks, Lehew, Bedington, Clymer, and Weikert soils
and Dystrochrepts on uplands and Atkins, Middlebury,
and Tioga soils on flood plains.

In most areas the soils in this association are in wood-
land. They are too stony or too steep to be used for
farming. In some of the less sloping areas the soils have
been cleared of trees and stones and are used as pas-
ture. The major limitations are slope, stones on the sur-
face, and a seasonal high water table.

In many areas the soils in this association are suited
to many nonfarm uses. The major limitations are slope,
large stones on the surface, and a seasonal high water
table.
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4. Monongahela-Atkins-Middlebury Association

Deep, nearly level and gently sloping, moderately well
drained to poorly drained soils that formed in alluvium;
on terraces and flood plains.

This association consists of nearly level and gently
sloping soils along streams and river terraces and nearly
level soils on flood plains.

This association makes up about 3 percent of Cumber-
land County. It is about 35 percent Monongahela soils,
25 percent Atkins soils, 10 percent Middlebury soils, and
30 percent soils of minor extent.

Monongahela soils are deep and moderately well
drained. They are mainly nearly level and gently sloping
and are on stream terraces.

Atkins soils are deep and poorly drained. They are
nearly level and are on flood plains.

Middlebury soils are deep and are moderately well
drained and somewhat poorly drained. They are nearly
level and are on flood plains.

Of minor extent in this association are Allegheny,
Purdy, Tyler, Raritan, and Birdsboro soils on terraces
and Tioga soils on flood plains.

In most areas the soils in this association are used as
pasture or woodland. In some areas they are used as
cropland and in a few areas as homesites.

The soils in this association are well suited to fairly
suited to use for cultivated crops and to use as pasture
and woodland. The major limitations are a seasonal high
water table and flooding.

In a few areas these soils are suited to many nonfarm
uses. Detailed investigation is needed to determine suit-
ability for a specific use. The main limitations are flood-
ing and a seasonal high water table.

5. Murrill-Laidig-Buchanan Association

Deep, nearly level to moderately steep, well drained to
somewhat poorly drained soils that formed in colluvium
from gray sandstone, conglomerate, quartzite, and lime-
stone; on uplands

Figure 3.—Typical pattern of soils and underlying material in the Hagerstown-Duffield association.
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Figure 4.—Sinkholes are a limitation for many uses in the Hagerstown-Duffield assoclation.

This association consists of nearly level to moderately
steep soils at the base of mountain slopes and in undu-
lating upland areas.

This association makes up about 11 percent of Cum-
berland County. It is about 35 percent Murrill soils, 20
percent Laidig soils, 15 percent Buchanan soils, and 30
percent soils of minor extent (fig. 6).

Murrill soils are deep and well drained. They are
mainly nearly level or gently sloping.

Laidig soils are deep and well drained. They are gently
sloping to moderately steep. A fragipan is in the subsoil.

Buchanan soils are deep and are moderately well
drained and somewhat poorly drained. They are mainly
gently sloping to moderately steep. A fragipan is in the
subsoil.

Of minor extent in this association are Andover,
Clymer, and Hazleton soils on uplands and Atkins and
Middlebury soils on flood plains.

In most areas the soils in this association are used as
cropland, pasture, and woodland. In some areas they are
used as homesites, as a source of sand and gravel, for
orchards, and as industrial sites.

The soils in this association are suited to use for
cultivated crops and to use as pasture and woodland.

The major limitations are slope, stones on the surface,
and a seasonal high water table.

In some areas these soils are suited to most nonfarm
uses. Detailed investigation is needed to determine suit-
ability for many specific uses. The main limitations are
slope, stones on the surface, slow permeability, and a
seasonal high water table.

6. Athol-Neshaminy Association

Deep, gently sloping and sloping, well drained soils that
formed in material weathered from conglomerate, brec-
cias, and diabase; on uplands

This association consists of gently sloping and sloping
soils in upland valley areas.

This association makes up about 1 percent of Cumber-
land County. It is about 45 percent Athol soils, 40 per-
cent Neshaminy soils, and 15 percent soils of minor
extent.

Athol soils are deep and well drained. They are mainly
gently sloping and sloping.

Neshaminy soils are deep and well drained. They are
mainly gently sloping and sloping.
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Of minor extent in this association are Duffield and
Hagerstown soils on uplands, Allegheny, Birdsboro, and
Monongahela soils on terraces, and Atkins, Middlebury,
Lindside, and Melvin soils on flood plains.

In most areas the soils in this association are used as
cropland and pasture. In some areas they are used as
homesites.

The soils in this association are suited to cultivated
crops and pasture. The major limitations are slope and
the hazard of erosion.

These soils are suited to most nonfarm uses. Onsite
investigation is needed to determine suitability for a spe-
cific use. The major limitations are high content of
coarse fragments, low strength, and large stones on the
surface.

Boulders
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7. Hazleton-Clymer Association

| Deep, nearly level to very steep, well drained soils that

formed in material weathered from gray sandstone and
quartzite; on uplands

This association consists of nearly leve! to steep soils
on ridgetops and very steep soils on side slopes of
mountains.

This association makes up about 12 percent of Cum-
berland County. It is about 40 percent Hazleton soils, 15
percent Clymer soils, and 45 percent soils of minor
extent (fig. 7).

Hazleton soils are deep and well drained. They are
mainly sloping to very steep.

Weathered shale

NN
5107

Figure 5.—Typical pattern of soils and underlying material in the Hazleton-Laidig-Buchanan association.
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Clymer soils are deep and well drained. They are
mainly nearly level to moderately steep.

Of minor extent in this association are Andover, Bu-
chanan, Catoctin, Glenville, Highfield, and Laidig soils on
uplands and Atkins and Middlebury soils on flood plains.

In nearly all of the areas the soils in this association
are in woodland. In some areas they are used for or-
chards and in a few areas for cultivated crops and as
pasture. In some areas they are used as homesites and
for hunting camps and other nonfarm uses.

In most areas the soils in this association are suited to
use as woodland and pasture. The major limitations are
steep slopes and stones on the surface.

In some areas these soils are suited to most nonfarm
uses. Onsite investigation is needed to determine suit-
ability for a specific use. The major limitations are slope
and stones on the surface.

Laidig

— -

e —

Buchanan

Soil Survey

8. Highfield-Glenville Association

Deep, nearly level to moderately steep, well drained to
somewhat poorly drained soils that formed in material
weathered from schist and rhyolite; on uplands

This association consists of nearly level to very steep
soils on tops and sides of mountains and ridges.

This association makes up about 4 percent of Cumber-
land County. It is 65 percent Highfield soils, 25 percent
Glenville soils, and 10 percent soils of minor extent.

Highfield soils are deep and well drained. They are
mainly nearly level to moderately steep.

Glenville soils are deep and are moderately well
drained and somewhat poorly drained. They are nearly
level and gently sloping.

-

Murrill

- -

Murrill

=
T

T T —
Limestone

|l[4L

1 T 1
1T T 1 i

Figure 6.—Typical pattern of soils and underlying material in the Murrill-Laidig-Buchanan assoclation.
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Andover

Figure 7.—Typical pattern of soils and underlying material in the Hazleton-Clymer association.

Of minor extent in this association are Andover, Bu-
chanan, Catoctin, Clymer, and Hazleton soils on uplands
and Atkins and Middlebury soils on flood plains.

In most areas the soils in this association are used as
cropland, pasture, and woodland and for orchards. In
some areas they are used as homesites and quarries.

The soils in this association are suited to use for
cultivated crops and orchards and to use as pasture and
woodland. The major limitations are slope, a seasonal
high water table, moderate available water capacity, and
stones on the surface.

In some areas these soils are suited to most nonfarm
uses. Detailed investigation is needed to determine suit-
ability for a specific use. The major limitations are a
seasonal high water table, coarse fragments, stones on
the surface, and slope.

Perry County

1. Berks-Weikert-Bedington Association

Shallow to deep, gently sloping fo very steep, well
drained soils that formed in material weathered from
gray and brown shale, siltstone, and sandstone; on up-
lands

This association consists of gently sloping to moder-
ately steep soils on hills and ridges in upland areas and
moderately steep to very steep soils on long, narrow
ridges and hillsides along streams and deeply cut drain-
ageways.

This association makes up about 4 percent of Perry
County. It is about 53 percent Berks soils, 35 percent
Weikert soils, 2 percent Bedington soils, and 10 percent
soils of minor extent.
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Berks soils are moderately deep and well drained.
They are mainly gently sloping and sloping.

Weikert soils are shallow and well drained. They are
mainly moderately steep to very steep.

Bedington soils are deep and well drained. They are
mainly gently sloping and sloping.

Of minor extent in this association are Klinesville,
Calvin, Blairton, Ernest, and Brinkerton soils on uplands
and Atkins and Middlebury soils on flood plains.

In most areas the soils in this association are used as
cropland, pasture, and woodland. In some areas they are
used as homesites, sites for small towns and villages,
and a few industrial sites.

The soils in this association are fairly suited to use for
cuitivated crops and to use as pasture and woodland.
The major limitations are shallow and moderate depth to
bedrock and very low to moderate available water ca-
pacity.

In a few areas those soils are suited to most nonfarm
uses. Detailed investigation is needed to determine suit-
ability for a specific use. The major limitations are shal-
low and moderate depth to bedrock, high content of
coarse fragments, and slope.

2. Hagerstown-Duffield Association

Deep, nearly level to moderately steep, well drained soils
that formed in material weathered from limestone; on
uplands

This association consists of nearly level and gently
sloping soils on valley floors and sloping and moderately
steep soils on intermediate ridges.

This association makes up about 3 percent of Perry
County. It is about 22 percent Hagerstown soils, 16 per-
cent Duffield soils, and 62 percent soils of minor extent.

Hagerstown soils are deep and well drained. They are
mainly nearly level to moderately steep.

Duffield soils are deep and well drained. They are
mainly nearly level to sloping.

Of minor extent in this association are Penlaw, Murrill,
Huntington, Edom, and Neshaminy soils on uplands and
Lindside and Melvin soils on flood plains.

In most areas the soils in this association are used as
cropland, pasture, and woodland. Dairying is the major
farm enterprise. In some areas these soils are used as
homesites, sites for large towns and villages, and indus-
trial sites. Limestone is being quarried in several places.

The soils in this association are among those in Perry
County best suited to cultivated crops, pasture, and
woodland. The major limitations are slope, hazard of
erosion, rock outcrops, and sinkholes.

In most areas these soils are suited to many nonfarm
uses. Detailed investigation is needed to determine suit-
ability for a specific use. The major limitations are hazard
of ground water contamination, sinkholes, rock outcrops,
and slope.

Soil Survey

3. Hazleton-Laidig-Buchanan Association

Deep, nearly level to very steep, well drained to some-
what poorly drained soils that formed in material weath-
ered from gray and brown quarizite, sandstone, siftstone,
and shale; on uplands

This association consists of nearly level to sloping
soils on tops of ridges and mountains and moderately
steep to very steep soils on sides of ridges and moun-
tains.

This association makes up about 42 percent of Perry
County. It is about 50 percent Hazleton soils, 10 percent
Laidig soils, 5 percent Buchanan soils, and 35 percent
soils of minor extent.

Hazleton soils are deep and well drained. They are
mainly sloping to very steep.

Laidig soils are deep and well drained. They are nearly
level to moderately steep. A fragipan is in the subsoil.

Buchanan soils are deep and are moderately well
drained and somewhat poorly drained. They are nearly
level to moderately steep. A fragipan is in the subsoil.

Of minor extent in this association are Meckesville,
Albrights, Andover, Lehew, Berks, and Weikert soils and
Dystrochrepts on uplands and Atkins, Middlebury, and
Tioga soils on flood plains.

In most areas the soils in this association are in wood-
land. They are too stony or too steep to be used for
farming. In some of the less sloping areas the soil has
been cleared of trees and stones and is used as pas-
ture. The major limitations are slope, stones on the sur-
face, and a seasonal high water table.

in many areas the soils in this association are suited
to many nonfarm uses. The major limitations are slope,
large stones on the surface, and a seasonal high water
table. ~

4. Monongahela-Atkins-Middlebury Association

Deep, nearly level and gently sloping, moderately well
drained to poorly drained soils that formed in alluvium;
on terraces and flood plains

This association consists of nearly level and gently
sloping soils along stream terraces and nearly level soils
on flood plains.

This association makes up about 4 percent of Perry
County. It is about 19 percent Monongahela soils, 18
percent Atkins soils, 17 percent Middlebury soils, and 46
percent soils of minor extent.

Monongahela soils are deep and moderately well
drained. They are mainly nearly level and gently sloping
and are on stream terraces.

Atkins soils are deep and poorly drained. They are
nearly level and are on flood plains.

Middlebury soils are deep and are moderately well
drained and somewhat poorly drained. They are nearly
level and are on flood plains.
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Of minor extent in this association are Allegheny,
Purdy, Tyler, and Birdsboro soils on terraces and Tioga
soils on flood plains.

In most areas the soils in this association are in pas-
ture or woodland. In some areas they are used as crop-
land, and in a few areas they are used as homesites.

The soils in this association are well suited to fairly
suited to use for cultivated crops and to use as pasture
and woodland. The major limitations are a seasonal high
water table and flooding.

In a few areas these soils are suited to nonfarm uses.
Detailed investigation is needed to determine suitability
for a specific use. The major limitations are flooding and
a seasonal high water table.

5. Murrill-Laidig-Buchanan Association

Deep, nearly level to moderately steep, well drained to

somewhat poorly drained soils that formed in colluvium
from gray sandstone, conglomerate, quartzite, and lime-
stone; on uplands

This association consists of nearly level to moderately
steep soils at the base of mountain slopes and in undu-
lating upland areas.

This association makes up about 2 percent of Perry
County. It is about 18 percent Murrill soils, 17 percent
Laidig soils, 15 percent Buchanan soils, and 50 percent
soils of minor extent.

Murrill soils are deep and well drained. They are
mainly gently sloping and sloping.

Laidig soils are deep and well drained. They are gently
sloping to moderately steep. A fragipan is in the subsoil.

Buchanan soils are deep and are moderately well
drained and somewhat poorly drained. They are mainly
nearly level to moderately steep. A fragipan is in the
subsoil. ,

Of minor extent in this association are Andover, El-
liber, Hazleton, and Kreamer soils on uplands and Atkins
and Middlebury soils on flood plains.

In most areas the soils in this association are used as
cropland, pasture and woodland. In some areas they are
used as homesites, sites for communities, and industrial
sites.

The soils in this association are suited to cultivated
crops and to use as pasture and woodland. The major
limitations are slope, stones on the surface, and a sea-
sonal high water table.

In some areas these soils are suited to most nonfarm
uses. Detailed investigation is needed to determine suit-
ability for many specific uses. The major limitations are
slope, stones on the surface, slow permeability, and a
seasonal high water table.

6. Elliber-Kreamer Association

Deep, gently sloping to very steep, well drained and
moderately well drained soils that formed in material
weathered from cherty limestone, on uplands
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This association consists of gently sloping to very
steep soils on intermediate ridges and gently sloping to
moderately steep soils on broad valley floors.

This association makes up about 11 percent of Perry
County. It is about 50 percent Elliber soils, 14 percent
Kreamer soils, and 36 percent soils of minor extent (fig.
8).

Elliber soils are deep and well drained. They are
mainly gently sloping to very steep.

Kreamer soils are deep and moderately well drained.
They are mainly gently sloping or sloping. A fragipan is in
the subsoil.

Of minor extent in this association are Evendale, Mor-
rison, Murrill, and Edom soils on uplands and Atkins,
Melvin, and Middlebury soils on flood plains.

In most areas the soils in this association are used as
cropland, pasture, and woodland. In some areas they are
used as homesites, sites for communities, and a few
industrial sites.

The soils in this association are suited to use for
cultivated crops and to use as pasture and woodland.
The major limitations are small and large stones, a sea-
sonal high water table, and moderate to low available
water capacity.

In a few areas these soils are suited to most nonfarm
uses. Detailed investigation is needed to determine suit-
ability for a specific use. The major limitations are slope,
small and large stones, and a seasonal high water table.

7. Weikert-Calvin-Berks Association

Shallow and moderately deep, gently sloping to very
steep, well drained soils that formed in material weath-
ered from red, gray, and brown shale, siltstone, and
sandstone; on uplands

This association consists of gently sloping to moder-
ately steep soils on hills and ridges in upland areas and
steep and very steep soils on long narrow ridges and
hillsides along streams and deeply cut drainageways.

This association makes up about 34 percent of Perry
County. It is about 20 percent Weikert soils, 20 percent
Calvin soils, 15 percent Berks soils, and 45 percent soils
of minor extent.

Weikert soils are shallow and well drained. They are
mainly moderately steep to very steep.

Calvin soils are moderately deep and well drained.
They are gently sloping or sloping.

Berks soils are moderately deep and well drained.
They are gently sloping or sloping.

Of minor extent are the Albrights, Blairton, Brinkerton,
Ernest, Klinesville, and Meckesville soils on uplands and
Atkins, Barbour, Basher, and Middiebury soils on flood
plains.

In most areas the soils in this association are used as
cropland, pasture, and woodland. In other areas they are
used as homesites.
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Weathered limestone and
calcareous shale

Solution cavern

Cherty limestone

Figure 8.—Typical pattern of soils and underlying material In the Elliber-Kreamer association.

The soils in this association are generally suited to use
for cultivated crops and to use as pasture and woodland.
The main limitations are shallow and moderate depth to
bedrock, slope, the very low to moderate available water
capacity, and, in some areas, stones on the surface. In a
few areas stones on the surface make the soil unsuited
to cultivated crops.

In a few areas these soils are suited to most nonfarm
uses. Detailed investigation is needed to determine the
suitability for a specific use. The main limitations are
shallow and moderate depth to bedrock, slope, and, in
some areas, stones on the surface.
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Detailed Soil Map Units

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

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

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

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

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, wetness, degree of erosion, and other
characteristics that affect their use. On the basis of such
differences, a soil series is divided into so// 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, Hagerstown silt loam, 0 to 3 percent slopes, is
one of several phases in the Hagerstown series.

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

A soil complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The
pattern and proportion of the soils are somewhat similar
in all areas. Calvin-Berks shaly silt loams, 3 to 8 percent
slopes, is an example.

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped
as one unit because similar interpretations can be made
for use and management. The pattern and proportion of
the soils in a mapped area are not uniform. An area can
be made up of only one of the major soils, or it can be

made up of all of them. Middlebury soils is an
undifferentiated group in this survey area.

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

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

Table 4 gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of Tables™)
give properties 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

AbB—Albrights silt loam, 3 to 8 percent slopes.
This is a gently sloping, deep, moderately well drained
and somewhat poorly drained soil on lower slopes and
benches of ridges and along drainageways. Individual
areas are long and narrow and range from 3 to 25 acres.

Typically, the surface layer is brown silt loam about 3
inches thick. The subsurface layer is dark reddish gray
silt loam about 2 inches thick. The subsoil is 40 inches
thick. In the upper 19 inches it is reddish brown silt loam
and silty clay loam, and in the lower 21 inches it is a
reddish brown silty clay loam and channery silty clay
loam fragipan that is mottled. The substratum to a depth
of 62 inches is reddish brown channery silt loam and is
mottled.

Included with this soil in mapping are areas of
Meckesville, Buchanan, and Andover soils. Also included
are areas of Albrights soils that have slopes of less than
3 percent and areas of Albrights soils where the surface
layer is channery silt loam. Included areas make up
about 15 percent of the mapped acreage.

Permeability is moderately slow, and available water
capacity is moderate. Runoff is medium. The seasonal
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high water table is at a depth of 1/2 foot to 3 feet. If the
soil is not limed, it is extremely acid to strongly acid in
the upper part of the solum and very strongly acid to
slightly acid in the lower part of the solum and in the
substratum.

In most areas this soil is used for cultivated crops or
hay or as pasture or woodland. In a few areas it is used
as homesites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard. The seasonal high water table delays
tillage and harvesting during wet seasons. Crops
respond well to fertilizer and good management.
Stripcropping, terraces, grassed waterways, and
minimum tillage help reduce runoff and control erosion.
Growing cover crops, returning crop residue, and
including hay in the cropping system help maintain the
content of organic matter and good tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland. Potential
productivity is moderately high. Management problems
are few. Machine planting is practical in the larger areas.

This soil has limitations for most nonfarm uses. The
seasonal high water table and moderately slow
permeability are severe limitations for homesites and
onsite waste disposal.

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

AbC—Albrights silt loam, 8 to 15 percent slopes.
This is a sloping, deep, moderately well drained and
somewhat poorly drained soil on lower slopes and
benches of ridges and along drainageways. Individual
areas are long and broad and range from 5 to 30 acres.

Typically, the surface layer is brown silt loam about 3
inches thick. The subsurface layer is dark reddish gray
silt loam about 2 inches thick. The subsoil is 40 inches
thick. In the upper 19 inches it is reddish brown silt loam
and silty clay loam, and in the lower 21 inches it is a
reddish brown silty clay loam and channery silty clay
loam fragipan that is mottled. The substratum to a depth
of 62 inches is reddish brown channery silt loam and is
mottled.

Included with this soil in mapping are small areas of
Meckesville and Buchanan soils. Also included are some
small areas of Albrights soils whose surface layer is
stony and channery and a few areas where the slope is
more than 15 percent. Included areas make up about 20
percent of the mapped acreage.

Permeability is moderately slow, and available water
capacity is moderate. Runoff is rapid. The seasonal high
water table is at a depth of 1/2 foot to 3 feet. If the soil
is not limed, it is extremely acid to strongly acid in the
upper part of the solum and very strongly acid to slightly
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acid in the lower part of the solum and in the
substratum.

In most areas this soil is cultivated. In other areas it is
used as pasture and woodland. In a few areas it is used
as homesites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
severe hazard. Crops respond well to fertilizer and good
management. Stripcropping, cover crops, diversions, and
grassed waterways help control erosion. Growing cover
crops, returning crop residue, and including grasses in
the cropping system help maintain the content of organic
matter and good tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland. Potential
productivity is moderately high. Management problems
are few. Machine planting is practical in the larger areas.

This soil has limitations for most nonfarm uses. The
seasonal high water table, slope, and moderately slow
permeability are severe limitations to use as homesites
and for onsite waste disposal.

This soil is in capability subclass Ille and in woodland
group 3o0.

AgA—Allegheny siit loam, 0 to 3 percent slopes.
This is a nearly level, deep, well drained soil on terraces
along major streams. Individual areas are long and
narrow or irregular in shape or oval, and range from 3 to
20 acres.

Typically, the surface layer is brown silt loam about 10
inches thick. The subsoil extends to a depth of 34
inches. It is brown and strong brown silt loam and clay
loam. The substratum to a depth of 60 inches is strong
brown gravelly loam.

Included with this soil in mapping are small areas of
Monongahela, Raritan, and Birdsboro soils. Also included
are small areas of Berks and Calvin soils at the base of
ridges. Included areas make up about 15 percent of the
mapped acreage.

Permeability is moderate, and available water capacity
is high. Surface runoff is slow. If the soil is not limed, it is
strongly acid to extremely acid throughout.

In most areas this soil is used for cultivated crops or
hay or as pasture. In a few areas it is used as homesites
and for other nonfarm uses.

This soil is well suited to most crops grown in the
survey area. If it is used for cultivated crops, erosion is a
slight hazard. Crops respond well to fertilizer and good
management. Growing cover crops, utilizing crop
residue, and including hay in the cropping system help
maintain the content of organic matter and good tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.
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This soil is suited to use as woodland. Potential
productivity is high. Management problems are few.
Machine planting is practical in the larger areas.

This soil has few limitations for most nonfarm uses.

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

AgB—Allegheny silt loam, 3 to 8 percent slopes.
This is a gently sloping, deep, well drained soil on
terraces along major streams. Individual areas are long
and narrow or irregular in shape or oval and range from
3 to 20 acres.

Typically, the surface layer is brown silt loam about 10
inches thick. The subsoil extends to a depth of 34
inches. It is brown and strong brown silt loam and clay
loam.' The substratum to a depth of 60 inches is strong
brown gravelly loam.

Included with this soil in mapping are small areas of
Monongahela, Raritan, and Birdsboro soils. Also included
are small areas of Berks and Calvin soils at the base of
ridges. Included areas make up about 15 percent of the
mapped acreage.

Permeability is moderate, and available water capacity
is high. Surface runoff is medium. If the soil in not limed,
it is strongly acid to extremely acid throughout.

In most areas this soil is used for cultivated crops or
hay or as pasture. In a few areas it is used as homesites
and for other nonfarm uses. '

This soil is well suited to most crops grown in the
survey area. If it is used for cultivated crops, erosion is a
moderate hazard. Crops respond well to fertilizer and
good management. Contour stripcropping, cropland
terraces, proper crop rotation, cover crops, and utilizing
crop residue help reduce runoff and control erosion.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland. Potential
productivity is high. Management problems are few.
Machine planting is practical in the larger areas.

This soil has few limitations for most nonfarm uses.

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

AnB—Andover gravelly loam, 0 to 8 percent
slopes. This is a nearly level and gently sloping, deep,
poorly drained soil on lower slopes of ridges and along
drainageways. At the head of drainageways individual
areas are oval; at the base of slopes and along streams,
areas are long. The areas range from 5 to 30 acres.

Typically, the surface layer is very dark gray gravelly
loam about 3 inches thick. The subsurface layer is
grayish brown gravelly loam about 6 inches thick. The
subsoil is 33 inches thick. In the upper part, to a depth of
18 inches, it is grayish brown gravelly clay loam and is
mottled. In the lower part, to a depth of 42 inches, it is a
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dark grayish brown gravelly clay loam fragipan that is
mottled. The substratum to a depth of 60 inches is
brown gravelly sandy clay loam and is mottled.

Included with this soil in mapping are areas of
Buchanan and Atkins soils. Also included are areas of
very poorly drained soils and areas of Andover soils that
have slopes of more than 8 percent. Included areas
make up about 10 percent of the mapped acreage.

Permeability is slow, and available water capacity is
very low. Runoff is slow. The seasonal high water table
is at a depth of 1/2 foot or less. If the soil is not limed, it
is very strongly acid or strongly acid throughout.

In most areas this soil is used as pasture or woodland.
In some areas it is used for cultivated crops.

If this soil is used for cultivated crops, erosion is a
slight hazard. The high water table reduces crop yields.
Surface and subsurface drains permit timely tillage and

- increase crop yields. Growing cover crops and including

grasses in the cropping system help maintain the
content of organic matter and improve soil tilth.

if this soil is used as pasture, proper stocking rates,
restricted grazing during wet seasons, and rotational
grazing help maintain key plant species. Optimum
production requires periodic applications of fertilizer to
maintain soil fertility.

This soil is suited to use as woodland. Potential
productivity is moderately high for water-tolerent species.
Rooting depth is restricted by the high water table. The
use of equipment is restricted most of the year because
of the high water table. Seedling mortality and windthrow
losses are severe problems because of wetness.

This soil has serious limitations for homesites, onsite
waste disposal, and most other nonfarm uses because
of a high water table and slow permeability.

This soil is in capability subclass IVw and in woodland
group 3w.

AoB—Andover very stony loam, 0 to 8 percent
slopes. This is a nearly level and gently sloping, deep,
poorly drained soil on lower slopes of ridges and along
drainageways. Stones and boulders, 1 foot to 6 feet or
more in diameter, cover 3 to 15 percent of the surface.
Individual areas are long and broad and are oval and
range from 5 to 30 acres.

Typically, the surface layer is very dark gray gravelly
loam about 3 inches thick. The subsurface layer is
grayish brown gravelly loam about 6 inches thick. The
subsoil is 33 inches thick. In the upper part, to a depth of
18 inches, it is grayish brown gravelly clay loam and is
mottled. In the lower pan, to a depth of 42 inches, it is a
dark grayish brown gravelly clay loam fragipan that is
mottled. The substratum to a depth of 60 inches is
brown gravelly sandy clay loam and is mottled.

Included with this soil in mapping are areas of stony
Buchanan and Laidig soils. Also included are areas of
very poorly drained soils and areas of Andover very
stony loam that have slopes of more than 8 percent.
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Included areas make up about 15 percent of the mapped
acreage.

Permeability is slow, and available water capacity is
very low. Runoff is slow to medium. The seasonal high
water table is at a depth of 1/2 foot or less. If the soil is
not limed, it is very strongly acid or strongly acid
throughout.

In nearly all areas this soil is used as woodland. In a
few areas it is used as pasture.

This soil is not used for cultivated crops or improved
pasture because of stones on the surface and the high
water table. Because of the expense involved, it is not
economically feasible to remove trees and stones and
reduce the water table in order to use this soil for
cultivated crops and as pasture.

This soil is suited to use as woodland. Potential
productivity is moderately high. Rooting depth is
restricted by the high water table. The use of equipment
is restricted most of the year because of the high water
table. Seedling mortality and windthrow losses are
severe problems because of wetness.

This soil has severe limitations for many nonfarm uses,
especially for use as homesites and for onsite waste
disposal because of the high water table, slow
permeability, and large stones on the surface.

This soil is in capability subclass Vils and in woodland
group 3w.

AtB—Athol gravelly loam, 3 to 8 percent slopes.
This is a gently sloping, deep, well drained soil on broad
ridgetops and side slopes. Individual areas are irregular
and oval in shape and range from 2 to 15 acres.

Typically, the surface layer is dark reddish brown
gravelly loam about 9 inches thick. The subsoil is 46
inches thick. In the upper part, to a depth of 49 inches, it
is reddish brown and dark reddish brown gravelly silt
loam and gravelly silty clay loam. To a depth of 55
inches it is reddish brown gravelly loam. The substratum
to a depth of 80 inches is reddish brown very gravelly
loam.

Included with this soil in mapping are areas of a
moderately deep, well drained soil that is more than 15
percent coarse fragments throughout and areas of
moderately well drained and poorly drained soils. Also
included are areas of Athol soils that are severely
eroded. Also included are small areas of Neshaminy
soils and areas where the subsoil has a lower reaction.
included areas make up about 15 percent of the mapped
acreage.

Permeability is moderate, and available water capacity
is high. Runoff is medium. If the soil is not limed, it is
very strongly acid or strongly acid in the upper part of
the solum and strongly acid or medium acid in the lower
part of the solum and in the C horizon.

In most areas this soil is used for cultivated crops or
as pasture. In some areas it is used as woodland or
homesites or for other nonfarm uses.
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If this soil is used for cultivated crops, erosion is a
moderate hazard. Most crops respond well to fertilizer
and good management. Terraces, grassed waterways,
contour stripcropping, and cover crops help reduce
runoff and control erosion. Returning crop residue and
applying manure help maintain the content of organic
matter and improve soil tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is high. Management problems are few.
Machine planting is practical in the larger areas.

This soil has limitations for most nonfarm uses. The
high content of coarse fragments is a limitation. Although
bedrock is at a depth of more than 40 inches, it is a
limitation for homesites and onsite waste disposal if the
depth is less than 72 inches.

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

AtC—Athol gravelly loam, 8 to 15 percent slopes.
This is a sloping, deep, well drained soil in broad,
irregularly shaped areas on side slopes of ridges and on
rolling uplands. Individual areas range from 2 to 15
acres.

Typically, the surface layer is dark reddish brown
gravelly loam about 9 inches thick. The subsoil is 46
inches thick. In the upper part, to a depth of 49 inches, it
is reddish brown and dark reddish brown gravelly silt
loam and gravelly silty clay loam. In the lower part, to a
depth of 55 inches, it is reddish brown gravelly loam.
The substratum to a depth of 80 inches is reddish brown
gravelly loam.

Included with this soil in mapping are areas of
moderately deep, well drained soil that is more than 15
percent coarse fragments throughout and areas of
moderately well drained soils. Also included are areas
where the subsoil has a lower reaction. Also included
are areas of Athol soils that are severely eroded and
small areas of Neshaminy soils. The included areas
make up about 15 percent of the mapped acreage.

Permeability is moderate, and available water capacity
is high. Runoff is rapid. If the soil is not limed, it is very
strongly acid or strongly acid in the upper part of the
solum and strongly acid or medium acid in the lower part
of the solum and in the C horizon.

In most areas this soil is used for cultivated crops or
as pasture. In some areas it is used as woodland or
homesites or for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
severe hazard. Most crops respond well to fertilizer and
good management. Diversions, grassed waterways,
contour stripcropping, and cover crops help reduce
runoff and control erosion. Returning crop residue and
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applying manure help maintain the content of organic
matter and improve soil tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is high. Management problems are few.
Machine planting is practical in the larger areas.

This soil has limitations for most nonfarm uses. The
high content of coarse fragments is a limitation. Although
bedrock is at a depth of more than 40 inches, itis a
limitation for homesites and onsite waste disposal if the
depth is less than 72 inches.

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

AtD—Athol gravelly loam, 15 to 25 percent slopes.
This is a moderately steep, deep, well drained soil on
side slopes of ridges and on rolling uplands. Individual
areas are long and narrow or irregular in shape and
range from 2 to 10 acres.

Typically, the surface layer is dark reddish brown
gravelly loam about 9 inches thick. The subsoil is 46
inches thick. In the upper part, to a depth of 49 inches, it
is reddish brown and dark reddish brown gravelly silt
loam and gravelly silty clay loam. In the lower part, to a
depth of 55 inches, it is reddish brown gravelly loam.
The substratum to a depth of 80 inches is reddish brown
very gravelly loam.

Included with this soil in mapping are areas of a
shallow or moderately deep, well drained soil that is
more than 15 percent coarse fragments throughout and
areas of moderately well drained soils. Also included are
areas where the subsoil has a lower reaction. Also
included are small areas of Neshaminy soils. Included
areas make up about 10 percent of the mapped
acreage.

Permeability is moderate, and available water capacity
is high. Surface runoff is very rapid. If the soil is not
limed, it is very strongly acid or strongly acid in the upper
part of the solum and strongly acid or medium acid in
the lower part of the solum and in the C horizon.

In most areas this soil is used as pasture or woodland.
In some areas it is used for cultivated crops. In a few
areas it is used as homesites and for other nonfarm
uses.

If this soil is used for cultivated crops, erosion is a very
severe hazard. Diversions, grassed waterways, contour
stripcropping, and long-term rotations help reduce runoff
and control erosion. Growing cover crops, returning crop
residue, and adding manure help maintain the content of
organic matter.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.
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This soil is suited to use as woodland, and potential
productivity is high. The use of equipment is restricted
because of moderately steep slopes. Erosion is a
problem during harvesting. Machine planting is generally
practical in the larger areas.

This soil has severe limitations for use as homesites
and onsite waste disposal because of slope. Steep
slopes and the high content of coarse fragments are
limitations for other nonfarm uses. Although bedrock is
at a depth of more than 40 inches, it is a limitation for
homesites and onsite waste disposal if the depth is less
than 72 inches.

This soil is in capability subclass IVe and in woodland
group 2r.

Aw—Atkins silt loam. This is a nearly level, deep,
poorly drained soil on flood plains. Slopes are generally
smooth or slightly concave. Individual areas are long and
narrow and range from 3 to 50 acres.

Typically, the surface layer is dark grayish brown silt
loam about 9 inches thick. The subsoil extends to a
depth of 42 inches and is dark gray and gray silt loam
and silty clay loam and is mottled. The substratum to a
depth of 60 inches is gray and strong brown stratified
sand and gravel.

Included with this soil in mapping are small areas of
Middlebury and Tioga soils. Also included are small
areas of similar soils that are very gravelly and cobbly
throughout. Included areas make up about 10 percent of
the mapped acreage.

Permeability is moderate to slow, and available water
capacity is high. Runoff is very slow. The seasonal high
water table is at a depth of 1/2 foot or less. This soil is
frequently flooded. If the soil is not limed, it is strongly
acid or very strongly acid throughout.

In most areas this soil is used as pasture or woodland.
In some areas it is used for cultivated crops.

This soil is suited to cultivated crops if crops that can
tolerate wetness are planted. Erosion is a slight hazard.
Damage to crops from flooding following intensive
rainfall can be expected, and crop yields tend to be
reduced. Keeping natural drainageways open and
constructing surface and subsurface drains where
possible permit timely tillage and increase crop yields.
Growing cover crops and including grasses in the
cropping system help maintain the content of organic
matter and improve soil tilth.

If this soil is used as pasture, proper stocking rates,
restricted grazing during wet seasons, and rotational
grazing help maintain key plant species. Optimum
production requires periodic applications of fertilizer to
maintain soil fertility.

This soil is suited to use as woodland. Potential
productivity is very high for water-tolerant species.
However, the high water table restricts use of machinery
for long periods, and windthrow loss is a severe problem.
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This soil has severe limitations for homesites, onsite
waste disposal, and most other nonfarm uses because
of frequent flooding and the high water table.

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

Bb--Barbour soils. These are nearly level, deep, well
drained soils on flood plains along major streams.
Individual areas are long and narrow and range from 3 to
10 acres. Some areas consist mostly of Barbour fine
sandy loam, some mostly have a silt loam, loam, very
fine sandy loam, or sandy loam surface layer, and some
areas of Barbour soils have a combination of these
surface textures. These soils were mapped together
because of similarity in use and management. Slopes
range from O to 3 percent.

Typically, the surface layer is dark reddish gray fine
sandy loam about 8 inches thick. The subsaoil is reddish
brown sandy loam and loam to a depth of 24 inches.
The substratum to a depth of 60 inches is reddish brown
very gravelly loamy sand.

Included with these soils in mapping are small areas of
Basher and Chavies soils. Also included are small areas
where the subsoil is finer textured and areas of soils that
are more than 60 percent coarse fragments in the
substratum. The included areas make up about 10
percent of the mapped acreage.

Permeability is moderately rapid, and available water
capacity is moderate. Runoff is slow. These soils are
rarely flooded. If the soil is not limed, it ranges from very
strongly acid to medium acid in the solum and from
strongly acid to slightly acid in the substratum.

In most areas these soils are used for cultivated crops
or as pasture or woodland. In a few areas they are used
as homesites and for other nonfarm uses.

These soils are well suited to cultivated crops and in
most areas are used as cropland. Erosion is a slight
hazard. Flooding is rare. However, crop damage or loss
can result if flooding occurs during the growing season.
Growing cover crops and including grasses in the
cropping system help maintain the content of organic
matter and improve soil tilth.

If these soils are used as pasture, proper stocking
rates, restricted grazing during wet seasons, and
rotational grazing help key plant species. Optimum
production requires periodic applications of fertilizer to
maintain soil fertility.

These soils are suited to use as woodland. Potential
productivity is high, and management problems are few.

These soils have severe limitations for homesites,
onsite waste disposal, and some other nonfarm uses
because of the hazard of flooding.

These soils are in capability class | and in woodland
group 20.

Bc—Basher solls. These are nearly level, deep,
moderately well drained and somewhat poorly drained
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soils on flood plains along major streams. Individual
areas are long and narrow and range from 3 to 10 acres.
Some areas consist mainly of Basher siit loam, some are
mainly Basher loam or fine sandy loam, and some are a
combination of textures. These soils were mapped
together because of similarity in use and management.
Slopes range from 0 to 3 percent.

Typically, the surface layer is dark reddish gray silt
loam about 10 inches thick. The subsoil extends to a
depth of 38 inches and is reddish brown silt loam and is
mottled. The substratum to a depth of 60 inches is
reddish brown and gray gravelly loam, sand, and gravel.

Included with these soils in mapping are areas of
poorly drained soils on flood plains that have more clay
in the subsoil than Basher soils. Also included are areas
of soils that have more gravel and shale throughout.
Included areas make up about 10 percent of the mapped
acreage.

Permeability is moderate, and available water capacity
is high. Runoff is slow. The seasonal high water table is
at a depth of 1/2 foot to 2 feet. These soils are
occasionally flooded. If the soil is not limed, it is
extremely acid to medium acid in the surface layer and
subsoil and very strongly acid-to slightly acid in the
substratum.

In most areas these soils are used as pasture or
woodland. In some areas they are used for cultivated
crops.

These soils are suited to cultivated crops. Erosion is a
slight hazard. However, heavy crop damage or oss
results if flooding occurs during the growing season.
Keeping natural drainageways open and constructing
surface and subsurface drains help facilitate timely tillage
and increase yields. Returning crop residue, growing
cover crops, and including grasses in the cropping
system help maintain the content of organic matter and
improve soil tilth.

If these soils are used as pasture, proper.stocking
rates, restricted grazing during wet seasons, and
rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

These soils are suited to use as woodland. Potential
productivity is high and management problems are few.

These soils have severe limitations for homesites,
onsite waste disposal, and most other nonfarm uses
because of the hazard of flooding and the seasonal high
water table.

These soils are in capability subclass llw and in
woodland group 20.

BdB—Bedington shaly siit loam, 3 to 8 percent
slopes. This is a gently sloping, deep, well drained soil
on top of hills and ridges. Individual areas are broad and
oval or irregular in shape and range from 5 to 80 acres.

Typically, the surface layer is dark brown shaly silt
loam 9 inches thick. The subsoil is 39 inches thick. To a
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depth of 20 inches, it is yellowish brown and strong
brown shaly loam and shaly clay loam, and below that it
is yellowish red shaly silty clay loam and very shaly
loam. The substratum extends to a depth of 56 inches
and is yellowish red very shaly silt loam. Olive shale
bedrock is at a depth of 56 inches.

Included with this soil in mapping are small areas of
Berks and Blairton soils and some areas of severely
eroded Bedington soils. Also included are areas where
the subsoil has more clay, areas of soils that have a
higher reaction in the subsoil, and some wet spots.
Included areas make up about 20 percent of the mapped
acreage.

Permeability is moderate, and available water capacity
is high. Surface runoff is medium. Reaction, if the soil is
not limed, ranges from very strongly acid to neutral in
the surface layer and upper part of the subsoil and is
very strongly acid or strongly acid in the lower part of the
subsoil and in the substratum.

In most areas this sail is used for cultivated crops or
hay or as pasture. In some areas it is in woodland. In
other areas it is used as homesites and for industrial
development and other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard. Crops respond well to fertilizer and
good management. Contour stripcropping, terraces,
grassed waterways, crop rotation, and cover crops
reduce runoff and help control erosion. Seasonal springs
and wet spots in the included areas can be drained by
subsurface drains. Returning crop residue and green
manure to the soil helps maintain the content of organic
matter.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland. Potential
productivity is high, and management problems are few.
Machine planting is practical in the larger areas.

In some areas this soil has limitations for use as
homesites and onsite waste disposal because of depth
to bedrock. Limitations for other nonfarm uses include
depth to bedrock and moderate permeability. Although
bedrock is at a depth of more than 40 inches, it is a
limitation for homesites and onsite waste disposal in
areas if the depth is less than 72 inches.

This soil is in capability subclass lle and in woodland
group 2o.

BdC—Bedington shaly silt loam, 8 to 15 percent
slopes. This is a sloping, deep, well drained soil on
rolling uplands, side slopes of ridges, and in valleys.
Individual areas are irregular in shape or long and narrow
and range from 5 to 50 acres.

Typically, the surface layer is dark brown shaly silt
loam 9 inches thick. The subsoil is 39 inches thick. In
the upper part, to a depth of 20 inches, it is yellowish
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brown and strong brown shaly loam and shaly clay loam.
In the lower part, to a depth of 48 inches, it is yellowish
red shaly silty clay loam and very shaly loam. The
substratum extends to a depth of 56 inches and is
yellowish red very shaly silt loam. Olive shale bedrock is
at a depth of 56 inches.

Included with this soil in mapping are areas of Berks
and Blairton soils and areas of severely eroded
Bedington soils. Also included are areas of soils that
have more clay in the subsoil and areas where the
subsoil has a higher reaction. Included areas make up
about 15 percent of the mapped acreage.

Permeability is moderate, and available water capacity
is high. Surface runoff is rapid. If the soil is not limed, it
is very strongly acid to neutral in the surface layer and
upper part of the subsoil and is very strongly acid or
strongly acid in the lower part of the subsoil and in the
substratum.

in most areas this soil is used for cultivated crops or
hay or as pasture. In some areas it is used as woodland.
In other areas it is used as homesites, as industrial sites,
and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
severe hazard. Crops respond well to fertilizer and good
management. Contour stripcropping, diversions, and
grassed waterways help reduce runoff and control
erosion. Growing cover crops, returning crop residue,
and adding manure help maintain the content of organic
matter.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland. Potential
productivity is high, and management problems are few.
Machine planting is practical in the larger areas.

This soil has limitations for many nonfarm uses,
especially for homesites and onsite waste disposal,
because of slope and depth to bedrock. Although
bedrock is at a depth of more than 40 inches, itis a
limitation for homesites and onsite waste disposal if the
depth is less than 72 inches.

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

BdD—Bedington shaly silt loam, 15 to 25 percent
slopes. This is a moderately steep, deep, well drained
soil on rolling uplands and side slopes of ridges.
Individual areas are long and narrow and range from 5 to
25 acres.

Typically, the surface layer is dark brown shaly silt
loam 9 inches thick. The subsoil is 39 inches thick. In
the upper part, to a depth of 20 inches, it is yellowish
brown and strong brown shaly loam and shaly clay loam.
In the lower part, to a depth of 48 inches, it is yellowish
red shaly silty clay loam and very shaly loam. The
substratum extends to a depth of 56 inches and is
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yellowish red very shaly silt loam. Olive shale bedrock is
at a depth of 58 inches.

Included with this soil in mapping are small areas of
Berks and Weikert soils and areas of Bedington soils
that have slopes of more than 25 percent. Also included
are areas of soils similar to Bedington soil except the
subsoil has a higher reaction. Included areas make up
about 10 percent of the mapped acreage.

Permeability is moderate, and available water capacity
is high. Surface runoff is very rapid. If the soil is not
limed, it is very strongly acid to neutral in the surface
layer and upper part of the subsoil and very strongly acid
or strongly acid in the lower part of the subsoil and in
the substratum.

in most areas this soil is used for cultivated crops or
hay or as pasture. In some areas it is used as woodland.
In a few areas it is used as homesites and for other
nonfarm uses.

If this soil is used for cultivated crops, erosion is a very
severe hazard. Crops respond well to fertilizer and good
management. Long-term crop rotations, diversions,
grassed waterways, and contour stripcropping help
reduce runoff and control erosion. Crop residue and
manure incorporated into the soil help maintain the
content of organic matter.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland. Potential
productivity is high. Erosion is a management problem,
and the use of equipment is limited because of slope.
Machine planting is practical in the large areas.

This soil has severe limitations for most nonfarm uses,
especially for homesites and onsite waste disposal,
because of slope, depth to bedrock, and moderate
permeability. Aithough bedrock is at a depth of more
than 40 inches, it is a limitation for homesites and onsite
waste disposal if the depth is less than 72 inches.

This soil is in capability subclass Ve and in woodiand
group 2r.

BeB—Berks shaly silt loam, 3 to 8 percent slopes.
This is a gently sloping, moderately deep, well drained
soil on rolling uplands and side slopes of ridges and in
valleys. Individual areas are broad and irregular in shape
or are long and narrow and range from 2 to 50 acres.

Typically, the surface layer is dark brown shaly silt
loam 7 inches thick. The subsoil is yellowish brown shaly
silt loam 21 inches thick. The substratum extends to a
depth of 36 inches and is yellowish brown very shaly silt
loam. Gray shale bedrock is at a depth of 36 inches.

Included with this soil in mapping are areas of Berks
soils that have a channery loam surface layer and areas
where the soil is severely eroded. Also included are
small areas of Blairton, Bedington, Weikert, Calvin, and
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Edom soils. Included areas make up about 20 percent of
the mapped acreage.

Permeability is moderate and moderately rapid, and
available water capacity is low. Surface runoff is medium.
If the soil is not limed, it is very strongly acid and
strongly acid in the surface layer and subsoil and very
strongly acid to medium acid in the substratum.

In most areas this soil is used for cultivated crops and
hay and as pasture and woodland. In a few areas it is
used as homesites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard. Crops respond fairly well to fertilizer
and good management. Contour stripcropping, terraces,
and grassed waterways reduce runoff and help control
erosion. Cover crops and crop residue and manure left
on the soil help maintain the content of organic matter.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. Seedling mortality is a
problem because the available water capacity is low.
Machine planting is practical in the larger areas.

This soil has limitations for most nonfarm uses,
especially for use as onsite waste disposal, because of
bedrock at a depth of 20 to 40 inches and the high
content of coarse fragments.

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

BeC—Berks shaly silt loam, 8 to 15 percent slopes.
This is a sloping, moderately deep, well drained soil on
rolling uplands, side slopes of ridges, and in valleys.
Individual areas are broad and irregular in shape or are
long and narrow and range from 5 to 50 acres.

Typically, the surface layer is dark brown shaly silt
loam 7 inches thick. The subsoil is yellowish brown shaly
silt loam 21 inches thick. The substratum extends to a
depth of 36 inches and is yellowish brown very shaly silt
loam. Gray shale bedrock is at a depth of 36 inches.

Included with this soil in mapping are areas of Berks
soils that have a channery loam surface layer, areas
where the soil is severely eroded, and areas where the
slopes are less than 8 percent. Also included are small
areas of Bedington, Weikert, Calvin, and Edom soils.
Included areas make up about 25 percent of the mapped
acreage.

Permeability is moderate and moderately rapid, and
available water capacity is low. Surface runoff is rapid. If
the soil is not limed, it is very strongly acid and strongly
acid in the surface layer and subsoil and very strongly
acid to medium acid in the substratum.

In most areas this soil is used for cultivated crops or
hay or as pasture or woodland. In a few areas it is used
as homesites and for other nonfarm uses.
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If this soil is used for cultivated crops, erosion is a
severe hazard. Crops respond fairly well to fertilizer and
good management. Contour stripcropping, diversions,
and grassed waterways help reduce runoff and control
erosion (fig. 9). Growing cover crops, returning crop
residue, and adding manure help maintain the content of
organic matter.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. Seedling mortality is a
management problem because the available water
capacity is low. Machine planting is practical in the larger
areas.
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This soil has limitations for most nonfarm uses,
especially for homesites and onsite waste disposal,
because of bedrock at a depth of 20 to 40 inches, slope,
and the high content of coarse fragments.

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

BeD-—Berks shaly silt loam, 15 to 25 percent
slopes. This is a moderately steep, moderately deep,
well drained soil on rolling uplands, side slopes of ridges,
and in valleys. Individual areas are long and narrow and
range from 5 to 30 acres.

Typically, the surface layer is dark brown shaly silt
loam 7 inches thick. The subsoil is yellowish brown shaly
silt loam 21 inches thick. The substratum extends to a
depth of 36 inches and is yellowish brown very shaly silt
loam. Gray shale bedrock is at a depth of 36 inches.
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Figure 9.—Contour stripcropping on Berks shaly siit loam, 8 to 15 percent slopes, helps protect the soll from erosion.
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Included with this soil in mapping are areas of Berks
soils that have a channery loam surface layer, areas
where the soil is severely eroded, and areas where the
slopes are more than 25 percent. Also included are
areas of Weikert and Klinesville soils. Included areas
make up about 15 percent of the mapped acreage.

Permeability is moderate and moderately rapid, and
available water capacity is low. Surface runoff is very
rapid. If the soil is not limed, it is very strongly acid and
strongly acid in the surface layer and subsoil and very
strongly acid to medium acid in the substratum.

In most areas this soil is used as pasture or woodland
or for cultivated crops. In a few areas it is used as
homesites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a very
severe hazard. Crops respond fairly well to fertilizer and
good management. Contour stripcropping, diversions,
grassed waterways, and long term crop rotation help
reduce runoff and control erosion. Growing cover crops,
returning crop residue, and adding manure help maintain
the content of organic matter.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. Seedling mortality is a
management problem because of the low available water
capacity. In some areas, slope interferes with harvesting
and seeding.

This soil has severe limitations for most nonfarm uses
because of bedrock at a depth of 20 to 40 inches, slope,
and the high content of coarse fragments.

This soil is in capability subclass IVe and in woodland
group 3f.

‘BhB—Berks stony silt loam, 3 to 8 percent slopes.
This is a gently sloping, moderately deep, well drained
soil on rolling uplands, side slopes of ridges, and in
valleys. Stones or boulders, 1 foot to 6 feet or more in
diameter, cover 0.1 to 3.0 percent of the surface.
Individual areas are broad and irregular in shape, or are
long and narrow and range from 5 to 30 acres.

Typically, the surface layer is dark brown shaly silt
loam 7 inches thick. The subsoil is yellowish brown shaly
silt loam 21 inches thick. The substratum extends to a
depth of 36 inches and is yellowish brown very shaly silt
loam. Gray shale bedrock is at a depth of 36 inches.

Included with this soil in mapping are areas of
nonstony and very stony Berks soils. Also included are
areas of Laidig, Buchanan, Weikert, and Hazleton soils
that have stones on the surface. Included areas make up
about 10 percent of the mapped acreage.

Permeability is moderate and moderately rapid, and
available water capacity is low. Surface runoff is medium.
If the soil is not limed, it is very strongly acid and
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strongly acid in the surface layer and subsoil and very
strongly acid to medium acid in the substratum.

In most areas this soil is used as woodland or pasture.
In a few areas it is used as homesites and for other
nonfarm uses.

This soil is too stony to be used for cultivated crops or
as improved pasture. It is not economically feasible to
remove the trees and surface stones in order to make
this soil suitable for cultivated crops and pasture.

This soil is suited to use as woodland, and in most
areas it is used as woodland. Potential productivity is
moderately high. Seedling mortality is a management
problem because of the low available water capacity. In
places, large stones on the surface interfere with
harvesting and tree planting.

This soil has limitations for most nonfarm uses
because of bedrock at a depth of 20 to 40 inches and
stones on the surface.

This soil is in capability subclass Vis and in woodland
group 3f.

BhD—Berks stony siit loam, 8 to 25 percent
slopes. This is a sloping and moderately steep,
moderately deep, well drained soil on side slopes of
ridges and in valleys. Stones or boulders, 1 foot to 6 feet
or more in diameter, cover 0.1 to 3.0 percent of the
surface. Individual areas are broad and irregular in shape
or are long and narrow and range from 5 to 30 acres.

Typically, the surface layer is dark brown silt loam 7
inches thick. The subsoil is yellowish brown shaly silt
loam 21 inches thick. The substratum extends to a depth
of 36 inches and is yellowish brown very shaly silt loam.
Gray shale bedrock is at a depth of 36 inches.

Included with this soil in mapping are areas of
nonstony and very stony Berks soils. Also included are
areas of Laidig, Buchanan, Weikert, and Hazleton soils
that have stones on the surface and areas of soils that
have slopes of more than 25 percent. Included areas
make up about 15 percent of the mapped acreage.

Permeability is moderate and moderately rapid, and
available water capacity is low. Surface runoff is rapid
and very rapid. If the soil is not limed, it is very strongly
acid and strongly acid in the surface layer and subsoil
and very strongly acid to medium acid in the substratum.

In most areas this soil is used as woodland or pasture.
In some areas it is used as homesites and for other
nonfarm uses.

Because of the large stones on the surface, this soil is
not used for cultivated crops or as improved pasture. It is
not economically feasible to remove the trees and
surface stones in order to make the soil suitable for
cultivated crops and pasture.

This soil is suited to use as woodland, and in most
areas it is used as woodland. Potential productivity is
moderately high. Seedling mortality is a management
problem because of the low available water capacity.
The use of equipment is restricted because of the
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moderately steep slopes. Large stones on the surface
interfere with mechanical tree planting.

This soil has severe limitations for most nonfarm uses
because of slope, bedrock at a depth of 20 to 40 inches,
and stones on the surface.

This soil is in capability subclass VIs and in woodland
group 3f.

BoA—Birdsboro silt loam, 0 to 5 percent slopes.
This is a nearly level and gently sloping, deep, well
drained soil on stream terraces above the flood plains of
larger streams and rivers. Individual areas are oval or are
long and narrow and range from 3 to 15 acres.

Typically, the surface layer is reddish brown silt loam
about 9 inches thick. The subsoil is 35 inches thick. In
the upper part, to a depth of 15 inches, it is reddish
brown silt loam. In the lower part, to a depth of 44
inches, it is yellowish red and reddish brown silty clay
loam and sandy clay loam. The substratum to a depth of
62 inches is reddish brown gravelly loam.

Included with this soil in mapping are areas of similar
soils whose surface layer is gravelly fine sandy loam and
areas of sloping soils. Also included are areas in natural
drainageways of moderately well drained and somewhat
poorly drained soils. Included areas make up about 10
percent of the mapped acreage. .

Permeability is moderate, and available water capacity
is high. Surface runoff is slow to medium. If the soil is
not limed, it is strongly acid to extremely acid.

In most areas this soil is used for cultivated crops or
as pasture or woodland. In some areas it is used as
homesites and for other nonfarm uses.

This soil is well suited to most crops grown in the
survey area. If it is used for cultivated crops, erosion is a
slight hazard. Crops respond very well to fertilizer and
good management. Growing cover crops, returning crop
residue, and including hay in the cropping system help
maintain the content of organic matter and good tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is high. Management problems are few.
Machine planting is practical in the larger areas.

This soil has few limitations for homesites, onsite
waste disposal, and most other nonfarm uses.

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

BpB—~Blairton silt loam, 3 to 8 percent slopes. This
is a gently sloping, moderately deep, somewhat poorly
drained and moderately well drained soil along heads of
drainageways and in depressions on broader upland
flats. Individual areas are broad and irregular in shape or
are long and narrow and range from 2 to 10 acres.
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Typically, the surface layer is dark brown silt loam 9
inches thick. The subsoil is 13 inches thick. In the upper
3 inches it is yellowish brown silt loam, and in the lower
10 inches it is yellowish brown shaly silty clay loam and
is mottled. The substratum extends to a depth of 26
inches and is light yellowish brown very shaly silt loam
and is mottled. Strong brown and brown shale bedrock is
at a depth of 26 inches.

Included with this soil in mapping are areas of nearly
level Blairton soils and areas where the slopes are more
than 8 percent. Also included are small areas of Berks
and Brinkerton soils. Included areas make up about 15
percent of the mapped acreage.

Permeability is moderately slow, and available water
capacity is moderate. Surface runoff is medium. If the
soil is not limed, it ranges from extremely acid. to strongly
acid throughout. The seasonal high water table is at a
depth of 1/2 foot to 3 feet during wet periods.

In most areas this soil is uséd for cultivated crops or
as pasture or woodland. In a few areas it is used as
homesites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard. The seasonal high water table delays
tillage and harvesting during wet seasons. Crops
respond well to fertilizer and good management.
Stripcropping, grassed waterways, and terraces help
reduce runoff and control erosion. Returning crop
residue and growing cover crops help maintain the
content of organic matter and improve soil tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. Wetness is a
management problem. Machine planting is practical in
the larger areas.

This soil has severe limitations for most nonfarm uses,
especially for homesites and onsite waste disposal.
Limitations for most nonfarm uses include moderately
slow permeability, the seasonal high water table, and
bedrock at a depth of 20 to 40 inches.

This soil is in capability subclass !llw and in woodland
group 3w.

BrA—Brinkerton silt loam, 0 to 3 percent slopes.
This is a nearly level, deep, poorly drained soil on lower
slopes, on benches of ridges, in depressions, and along
drainageways. Individual areas are generally long and
narrow or are irregular in shape and range from 5 to 15
acres. ,

Typically, the surface layer is brown silt loam about 12
inches thick. The subsoil is 32 inches thick. In the upper
part, to a depth of 16 inches, it is dark grayish brown
silty clay loam and is mottled. In the lower part, to a
depth of 44 inches, it is a grayish brown and gray silty
clay loam fragipan that is mottled. The substratum to a
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depth of 62 inches is dark gray silty clay loam and is
mottled.

Included with this soil in mapping are small areas of
-Ernest, Berks, Blairton, and Atkins soils. Also included

Soil Survey

are areas of very poorly drained soils. Included areas
make up about 15 percent of the mapped acreage.
Permeability is slow, and available water capacity is
low. Runoff is slow to ponded. The high water table is at
a depth of 1/2 foot or less during wet seasons. If the soil

Figure 10.—In most areas Brinkerton siit loam, 0 to 3 percent slopes, is used as pasture or woodland. The high water table is a limitation

for many uses.
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is not limed, it ranges from very strongly acid to medium
acid in the surface layer and subsoil and from strongly
acid to slightly acid in the substratum.

In most areas this soil is used as pasture and
woodland (fig. 10). In a few areas it is used for cultivated
crops or for nonfarm uses.

This soil is too wet for most farm crops; however,
crops that tolerate wetness can be grown in some years.
Surface and subsurface drains facilitate timely tillage and
increase crop yields. Growing cover crops and including
grasses in the cropping system help maintain the
content of organic matter.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of

- fertilizer to maintain soil fertility. Grazing should not be
done during wet seasons, when the water table is high,
because it compacts the surface layer and damages the
grasses.

This soil is suited to use as woodland. Potential
productivity is high for water-tolerant species. Rooting
depth is restricted by the high water table, and seedling
mortality and windthrow losses are severe problems. The
use of machinery for seeding and harvesting is restricted
by the high water table.

This soil has severe limitations for homesites, onsite
waste disposal, and most other nonfarm uses because
of the high water table and slow permeability.

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

BrB—Brinkerton silt loam, 3 to 8 percent slopes.
This is a gently sloping, deep, poorly drained soil on
lower slopes, on benches of ridges, in depressions, and
along drainageways. Individual areas are generally long
and narrow or are irregular in shape and range from 5 to
20 acres.

Typically, the surface layer is brown silt loam about 12
inches thick. The subsoil is 32 inches thick. In the upper
part, to a depth of 16 inches, it is dark grayish brown
silty clay loam and is mottled. In the lower part, to a
depth of 44 inches, it is a grayish brown and gray silty
clay loam fragipan that is mottled. The substratum to a
depth of 62 inches is dark gray silty clay loam and is
mottled.

Inciuded with this soil in mapping are small areas of
Blairton, Ernest, and Berks soils. Also included are areas
of Brinkerton soils that are severely eroded and areas
where the slopes are more than 8 percent. Included
areas make up about 15 percent of the mapped
acreage.

Permeability is slow, and available water capacity is
low. Runoff is medium. The high water table is at a
depth of 1/2 foot or less during wet seasons. If the soil
is not limed, it is very strongly acid to medium acid in the
surface layer and subsoil and strongly acid to slightly
acid in the substratum.
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In most areas this soil is used as pasture and
woodland. In some areas it is used for cultivated crops
or nonfarm uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard. Crops that tolerate wetness can be
grown in some years. Surface and subsurface drains
facilitate timely tillage and increase crop yields. Growing
cover crops and including grasses in the cropping
system help maintain the content of organic matter.

If this soil is used as pasture, proper stocking rates
and rotational grazing help to maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility. Grazing should not be
done during wet periods, when the water table is high,
because it compacts the surface layer and damages the
grasses.

This soil is suited to use as woodland. Potential
productivity is high for water-tolerant species. Rooting
depth is restricted because of the high water table, and
windthrow loss is a severe problem. The high water table
restricts the use of machinery for seeding and
harvesting.

This soil has severe limitations for homesites, onsite
waste disposal, and most other nonfarm uses because
of the high water table and slow permeability.

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

BuB—Buchanan gravelly loam, 3 to 8 percent
slopes. This is a gently sloping, deep, moderately well
drained and somewhat poorly drained soil on lower
slopes of the mountains and along drainageways. Areas
of this soil are long and narrow or are broad and
irregular in shape and range from 10 to 40 acres.

Typically, the surface layer is dark gray gravelly loam 4
inches thick. The subsurface layer is brown gravelly loam
7 inches thick. The subsoil is 33 inches thick. In the
upper 16 inches, it is yellowish brown gravelly silt loam
and gravelly clay loam. In the lower 17 inches, it is a
dark brown and reddish brown gravelly clay loam
fragipan that is mottled. The substratum to a depth of 60
inches is mottled, strong brown gravelly clay loam.

Included with this soil in mapping are some areas of
severely eroded Buchanan soils and small areas of
Laidig, Murrill, and Andover soils. Included areas make
up about 15 percent of the mapped acreage.

Permeability is slow, and available water capacity is
moderate. Surface runoff is medium. The seasonal high
water table is at a depth of 1/2 foot to 3 feet. If the soil
is not limed, it is extremely acid to strongly acid
throughout.

In most areas this soil is used for cultivated crops or
hay or as pasture or woodland. In some areas it is used
as homesites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard (fig. 11). Crops respond well to fertilizer
and good management. Contour stripcropping, terraces,
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grassed waterways, and minimum tillage help reduce
runoff and control erosion. Surface and subsurface
drains help remove excess water. Growing cover crops
and adding manure help maintain the content of organic
matter and improve soil tilth.

If this soil is used as pasture, proper stocking rates,

‘restricted grazing during wet periods, and rotational
grazing help maintain key plant species. Optimum
production requires periodic applications of fertilizer to
maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. Management problems
are few. Machine planting is practical in the larger areas.

This soil has severe limitations for most nonfarm uses,
especially for homesites and onsite waste disposal,
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because of the seasonal-high water table and slow
permeability.

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

BuC—Buchanan gravelly loam, 8 to 15 percent
slopes. This is a sloping, deep, moderately well drained
and somewhat poorly drained soil on lower slopes of
mountains and along drainageways. Individual areas of
this soil are oval or are long and narrow and range from
10 to 40 acres.

Typically, the surface layer is dark gray gravelly loam 4
inches thick. The subsurface layer is brown gravelly loam
7 inches thick. The subsoil is 33 inches thick. In the
upper 16 inches, it is yellowish brown gravelly silt loam
and gravelly clay loam. In the lower 17 inches, it is a

Figure 11.—If Buchanan gravelly loam, 3 to 8 percent slopes, is used as cropland, erosion control practices are needed to protect the soil.
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dark brown and reddish brown gravelly clay loam
fragipan that is mottled. The substratum to a depth of 60
inches is mottled, strong brown gravelly clay loam.

Included with this soil in mapping are areas of severely
eroded Buchanan soils. Also included are areas of this
soil that have slopes of more than 15 percent and areas
of Laidig, Murrill, and Kreamer soils. Included areas

- make up about 15 percent of the mapped acreage.

Permeability is slow, and available water capacity is
moderate. Surface runoff is rapid. The seasonal high
water table is at a depth of 1/2 foot to 3 feet. If the soil
is not limed, it is extremely acid to strongly acid
throughout.

In most areas this soil is used as cultivated crops. In
some areas it is used as woodland and pasture. In a few
areas it is used as homesites and for other nonfarm
uses. -

If this soil is used for cultivated crops, erosion is a
severe hazard. Crops respond fairly well to fertilizer and
good management. Contour stripcropping, diversions,
grassed waterways, and minimum tillage help reduce
runoff and control erosion. Surface and subsurface
drains help control excess water. Growing cover crops
and-adding manure help maintain the content of organic
matter and improve sail tilth.

If this soil is used as pasture, proper stocking rates,
restricted grazing during wet periods, and rotational
grazing help maintain key plant species. Pastures should
not be grazed if the soil is wet. Optimum production
requires periodic applications of fertilizer to maintain soil
fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. Management problems
are few. Machine planting is practical in the larger areas.

This soil has severe limitations for most nonfarm uses,
especially homesites and onsite waste disposal, because
of slope, the seasonal high water table, and slow
permeability.

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

BxB—Buchanan very stony loam, 0 to 8 percent
slopes. This is a nearly level and gently sloping, deep,
moderately well drained and somewhat poorly drained
soil on lower slopes of mountains and along
drainageways. Stones and boulders, 1 foot to 6 feet or
more in diameter, cover 3 to 15 percent of the surface.
Individual areas are long and narrow or are irregular in
shape and range from 10 to 60 acres or more.

Typically, the surface layer is dark brown gravelly loam
4 inches thick. The subsurface layer extends to a depth
of 11 inches and is brown gravelly loam. The subsoil
extends to a depth of 44 inches. In the upper 16 inches
it is yellowish brown gravelly silt loam and gravelly clay
loam. In the lower 17 inches it is a dark brown and
reddish brown gravelly clay loam fragipan that is mottled.
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The substratum to a depth of 60 inches is mottled,
strong brown gravelly clay loam.

Included with this soil in mapping are small areas of
Andover, Laidig, Elliber, Murrill, and Kreamer soils.
Included areas make up about 15 percent of the mapped
acreage. ,

Permeability is slow, and available water capacity is
moderate. Surface runoff is slow and medium. The
seasonal high water table is at a depth of 1/2 foot to 3
feet. If the soil is not limed, it is extremely acid to
strongly acid throughout.

In most areas this soil is used as woodland or pasture.
In a few areas it is used as homesites and for other
nonfarm uses.

This soil is not suited to cultivated crops and improved
pasture because of numerous large stones on the
surface. It is not economically feasible to remove trees
and stones in order to make the soil suitable for
cultivated crops and pasture. ,

This soil is suited to use as woodland, and potential
productivity is moderately high. Management problems
are few. In places machine planting is limited by the-
large stones on the surface.

This soil has limitations for most nonfarm uses, -
especially homesites and onsite waste disposal, because
of large stones on the surface, the seasonal high water
table, and slow permeability.

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

BxC—Buchanan very stony loam, 8 to 25 percent
slopes. This is a sloping and moderately steep, deep,
moderately well drained and somewhat poorly drained
soil on lower slopes of mountains and along
drainageways. Stones and boulders, 1 foot to 6 feet or
more in diameter, cover 3 to 15 percent of the surface.
Individual areas are long and narrow or are irregular in
shape and range from 10 to 80 acres or more.

Typically, the surface layer is dark brown gravelly loam
4 inches thick. The subsurface layer extends to a depth
of 11 inches and is brown gravelly loam. The subsoil
extends to a depth of 44 inches. In the upper 16 inches
it is yellowish brown gravelly silt loam and gravelly clay
loam. In the lower 17 inches it is a dark brown and
reddish brown gravelly clay loam fragipan that is mottied.
The substratum to a depth of 60 inches is mottled,
strong brown gravelly clay loam.

Included with this soil in mapping are areas of
Andover, Laidig, Kreamer, Hazleton, and Clymer soils.
Included areas make up about 15 percent of the mapped
acreage.

Permeability is slow, and available water capacity is
moderate. Surface runoff is rapid and very rapid. The
seasonal high water table is at a depth of 1/2 foot to 3
feet. If the soil is not limed, it is extremely acid to
strongly acid throughout.
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In nearly all of the areas this soil is used as woodland
or pasture. In a few areas it is used as homesites and for
other nonfarm uses.

This soil is not suited to cultivated crops and improved
pasture because of the large stones on the surface. It is
not economically feasible to remove trees and stones in
order to make this soil suitable for cultivated crops and
pasture.

This soil is suited to use as woodland, and potential
productivity is moderately high. Moderately steep slopes
restrict the use of machinery and, in places, interfere
with harvesting and tree planting.

This soil has severe limitations for most nonfarm uses,
especially for homesites and onsite waste disposal,
because of numerous stones on the surface, slope, the
seasonal high water table, and slow permeability.

This soil is in capability subclass VIs and in woodland
group 3r.

CaB—Calvin shaly silt loam, 3 to 8 percent slopes.
This is a gently sloping, moderately deep, well drained
soil on side slopes of ridges and in valleys. Individual
areas are broad and irregular in shape or are long and
narrow and range from 2 to 50 acres.

Typically, the surface layer is dark reddish brown shaly
silt loam about 10 inches thick. The subsoil is 18 inches
thick. In the upper 6 inches it is dark reddish brown shaly
silt loam. In the lower 12 inches it is reddish brown shaly
silty clay loam. The substratum extends to a depth of 38
inches and is dusky red very shaly silt loam. Red
interbedded sandstone and shale bedrock is at a depth
of 38 inches.

Included with this soil in mapping are areas of Calvin
soils that have a channery loam surface layer and areas
where the surface layer is less than 3 inches thick. Also
included are small areas of soils that are more than 40
inches deep to bedrock and small areas of Klinesville,
Berks, Weikert, and Edom soils. Included areas make up
about 20 percent of the mapped acreage.

Permeability is moderately rapid, and available water
capacity is moderate. Runoff is medium. If the soil is not
limed, it is very strongly acid to medium acid throughout.

In most areas this soil is used for cultivated crops or
hay or as pasture or woodland. In a few areas it is used
as homesites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard. Crops respond fairly well to fertilizer
and good management. Contour stripcropping, terraces,
and grassed waterways help reduce runoff and control
erosion. Growing cover crops, returning crop residue,
and adding manure help maintain the content of organic
matter.

If this soil is used for pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires maintenance of fertility
through periodic applications of nutrients.
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This soil is suited to use as woodland, and potential
productivity is moderately high. Seedling mortality is a
management problem because of the moderate available
water capacity. Machine planting is practical in the larger
areas.

This soil has limitations for most nonfarm uses
because of depth to bedrock. Although bedrock is at a
depth of more than 40 inches, it is a limitation for
homesites and onsite waste disposal if the depth is less
than 72 inches.

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

CaC~—Calvin shaly silt loam, 8 to 15 percent
slopes. This is a sloping, moderately deep, well drained
soil on side slopes of ridges and in valleys. individual
areas are broad and irregular in shape or are long and
narrow and range from 2 to 50 acres.

Typically, the surface layer is dark reddish brown shaly
silt loam about 10 inches thick. The subsoil is 18 inches
thick. In the upper 6 inches it is dark reddish brown shaly
silt loam, and in the lower 12 inches it is reddish brown
shaly silty clay loam. The substratum extends to a depth
of 38 inches and is dusky red very shaly silt loam. Red
interbedded sandstone and shale bedrock is at a depth
of 38 inches.

Included with this soil in mapping are areas of Calvin
soils that have a channery loam surface layer and areas
where the surface layer is less than 3 inches thick. Also
included are areas of soils that are more than 40 inches
deep to bedrock and areas of Klinesville, Berks, and
Edom soils. Included areas make up about 20 percent of
the mapped acreage.

Permeability is moderately rapid, and available water
capacity is moderate. Surface runoff is rapid. If the soil is
not limed, it is very strongly acid to medium acid
throughout.

In most areas this soil is used for cultivated crops or
hay or as pasture or woodland. In some areas it is used
as homesites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
severe hazard. Crops respond fairly well to fertilizer and
good management. Contour stripcropping, diversions,
and grassed waterways help reduce runoff and control
erosion. Returning crop residue, applying manure, and
growing cover crops help maintain the content of organic
matter.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. Seedling mortality is a
management problem because of the moderate available
water capacity. Machine planting is practical in the larger
areas.
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This soil has limitations for most nonfarm uses
because of depth to bedrock and slope. Although
bedrock is at a depth of more than 40 inches, it is a
limitation for homesites and onsite waste disposal if the
depth is less than 72 inches.

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

CaD—Calvin shaly silt loam, 15 to 25 percent
slopes. This is a moderately steep, moderately deep,
well drained soil on side slopes of ridges. Individual
areas are long and narrow and range from 5 to 30 acres.

Typically, the surface layer is dark reddish brown shaly
silt loam about 10 inches thick. The subsoil is 18 inches
thick. In the upper 6 inches it is dark reddish brown shaly
silt loam, and in the lower 12 inches it is reddish brown
shaly silty clay loam. The substratum extends to a depth
of 38 inches and is dusky red very shaly silt loam. Red
interbedded sandstone and shale bedrock is at a depth
of 38 inches.

Included with this soil in mapping are areas of Calvin
soils that have a channery loam surface layer, areas
where the soil is eroded and the surface layer is less
than 3 inches thick, and areas where the slopes are
more than 25 percent. Also included are areas of
Klinesville, Berks, Edom, and Lehew soils. Included
areas make up about 30 percent of the mapped:
acreage.

Permeability is moderately rapid, and available water
capacity is moderate. Runoff is very rapid. If the soil is
not limed, it is very strongly acid to medium acid
throughout.

In most areas this soil is used for cultivated crops or
hay or as pasture or woodland. In some areas it is used
as homesites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a very
severe hazard. Crops respond fairly well to fertilizer and
good management. Contour stripcropping, diversions,
and grassed waterways help reduce runoff and control
erosion. Growing cover crops, returning crop residue,
and adding manure help maintain the content of organic
matter.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. Seedling mortality is a
management problem because of the moderate available
water capacity. In some areas, slope interferes with
harvesting and seeding.

This soil has severe limitations for most nonfarm uses
because of depth to bedrock and slope. Although
bedrock is at a depth of more than 40 inches, itis a
limitation for homesites and onsite waste disposal if the
depth is less than 72 inches.
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This soil is in capability subclass Ve and in woodland
group 3f.

CbB—Calvin-Berks shaly silt loams, 3 to 8 percent
slopes. This complex consists of gently sloping,
moderately deep, well drained soils on side slopes of
ridges and in valleys. Individual areas are broad and
irregular in shape or are long and narrow and range from
5 to 50 acres. Areas of these soils are so intricately
mixed that it was not practical to map them separately.
The Calvin soil makes up about 50 percent of this
complex, the Berks soil makes up 35 percent, and
included soils make up 15 percent.

Typically, the surface layer of the Calvin soil is dark
reddish brown shaly silt loam about 10 inches thick. The
subsoil is 18 inches thick. In the upper 6 inches it is dark
reddish brown shaly silt loam. In the lower 12 inches it is
reddish brown shaly silty clay loam. The substratum
extends to a depth of 38 inches and is dusky red very
shaly silt loam. Red interbedded sandstone and shale.
bedrock is at a depth of 38 inches.

Typically, the surface layer of the Berks soil is dark
brown shaly silt loam about 7 inches thick. The subsoil is
yellowish brown shaly silt loam 21 inches thick. The
substratum extends to a depth of 36 inches and is
yellowish brown very shaly silt loam. Gray shale bedrock
is at a depth of 36 inches.

Included with these soils in mapping are small areas of
Blairton, Edom, Klinesville, and Weikert soils. Also
included are areas of Calvin and Berks soils that have a
channery loam surface layer and areas of soils that are
more than 40 inches deep to bedrock. Included areas
make up about 15 percent of the mapped acreage.

Permeability is moderate and moderately rapid, and
available water capacity is moderate or low. Surface
runoff is medium. In unlimed areas the Calvin soil is very
strongly acid to medium acid throughout. The Berks soil
is very strongly acid or strongly acid in the surface layer
and subsoil.

In most areas these soils are used for cultivated crops
or hay or as pasture or woodland. In a few areas they
are used as homesites and for other nonfarm uses.

If these soils are used for cultivated crops, erosion is a
moderate hazard. Crops respond fairly well to fertilizer
and good management. Contour stripcropping, terraces,
and grassed waterways help reduce runoff and control
erosion. Growing cover crops, returning crop residue,
and adding manure help maintain the content of organic
matter.

If these soils are used as pasture, proper stocking
rates and rotational grazing help maintain key plant
species. Optimum production requires periodic
applications of fertilizer to maintain soil fertility.

These soils are suited to use as woodland, and
potential productivity is moderately high. Seedling
mortality is a management problem because of the
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moderate or low available water capacity. Machine
planting is practical in the larger areas.

These soils have limitations for most nonfarm uses,
especially homesites and onsite waste disposal, because
of bedrock at a depth of 20 to 40 inches and the high
content of coarse fragments.

These soils are in capability subclass lle and in
woodland group 3f.

CbC—Calvin-Berks shaly siit loams, 8 to 15
percent slopes. This complex consists of sloping,
moderately deep, well drained soils on rolling uplands,
side slopes of ridges, and in valleys. Individual areas are
long and narrow and range from 5 to 30 acres. Areas of
these soils are so intricately mixed that it was not
practical to map them separately. The Calvin soil makes
up about 50 percent of this complex, the Berks soil
makes up 35 percent, and included soils make up 15
percent.

Typically, the surface layer of the Calvin soil is dark
reddish brown shaly silt loam about 10 inches thick. The
subsoil is 18 inches thick. In the upper 6 inches it is. dark
reddish brown shaly silt loam. In the lower 12 inches it is
reddish brown shaly silty clay loam. The substratum
extends to a depth of 38 inches and is dusky red very
shaly silt loam. Red interbedded sandstone and shale
bedrock is at a depth of 38 inches.

Typically, the surface layer of the Berks soil is dark
brown shaly silt loam about 7 inches thick. The subsoil is
yellowish brown shaly silt loam 21 inches thick. The
substratum extends to a depth of 36 inches and is
yellowish brown very shaly silt loam. Gray shale bedrock
is at a depth of 36 inches.

Included with these soils in mapping are small areas of
Edom, Klinesville, and Weikert soils. Also included are
areas that are more than 40 inches deep to bedrock.
Included areas make up about 15 percent of the mapped
acreage.

Permeability is moderate and moderately rapid, and
available water capacity is moderate or low. Surface
runoff is rapid. In unlimed areas the Calvin soil is very
strongly acid to medium acid throughout, and the Berks
soil is very strongly acid or strongly acid in the surface
layer and subsoil.

In most areas these soils are used for cuitivated crops
or hay or as pasture or woodland. In some areas they
are used as homesites for other nonfarm uses.

If these soils are used for cultivated crops, erosion is a
severe hazard. Crops respond fairly well to fertilizer and
good management. Contour stripcropping, diversions,
and grassed waterways help reduce runoff and control
erosion. Growing cover crops, returning crop residue,
and adding manure help maintain the content of organic
matter.

If these soils are used as pasture, proper stocking
rates and rotational grazing help maintain key plant
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species. Optimum production requires periodic
applications of fertilizer to maintain soil fertility.

These soils are suited to use as woodland. Potential
productivity is moderately high. Seedling mortality is a
management problem because of the moderate or low
available water capacity. Machine planting is practical in
the larger areas.

These soils have limitations for most nonfarm uses,
especially homesites and onsite waste disposal, because
of bedrock at a depth of 20 to 40 inches, slope, and
numerous coarse fragments.

These soils are in capability subclass llle and in
woodland group 3f.

CbD—Calvin-Berks shaly silt loams, 15 to 25
percent slopes. This complex consists of moderately
steep, moderately deep, well drained soils on rolling
uplands and on side slopes of ridges. Individual areas
are long and narrow and range from 5 to 30 acres.
Areas of the two soils are so intricately mixed that it was
not practical to map them separately. The Calvin soil
makes up about 50 percent of this complex, the Berks
soil makes up 35 percent, and included soils make up 15
percent.

Typically, the surface layer of the Calvin soil is dark
reddish brown shaly silt loam about 10 inches thick. The
subsoil is 18 inches thick. In the upper 6 inches, it is
dark reddish brown shaly silt loam, and in the lower 12
inches, it is reddish brown shaly silty clay loam. The
substratum extends to a depth of 38 inches and is dusky
red very shaly silt loam. Red interbedded sandstone and
shale bedrock is at a depth of 38 inches.

Typically, the surface layer of the Berks soil is dark
brown shaly silt loam about 7 inches thick. The subsoil
extends to a depth of 28 inches and is yellowish brown
shaly silt loam. The substratum extends to a depth of 36
inches and is yellowish brown very shaly silt loam. Gray
shale bedrock is at a depth of 36 inches.

included with these soils in mapping are areas of
Klinesville, Weikert, Edom, and Elliber soils. Included
areas make up about 15 percent of the mapped
acreage.

Permeability is moderate or moderately rapid, and
available water capacity is moderate or low. Surface
runoff is very rapid. In unlimed areas the Calvin soil is
very strongly acid to medium acid throughout and the.
Berks soil is very strongly acid or strongly acid in the
surface layer and subsoil.

In most areas these soils are used for cultivated crops
or hay or as pasture or woodland. In some areas they
are used as homesites and for other nonfarm uses.

If these soils are used for cultivated crops, erosion is a
very severe hazard. Crops respond well to fertilizer and -
good management. Crop rotation, diversions, contour
stripcropping, and grassed waterways help reduce runoff
and control erosion. Growing cover crops, returning crop
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residue, and adding manure help maintain the content of
organic matter.

If these soils are used as pasture, proper stocking
rates and rotational grazing help maintain key plant
species. Optimum production requires periodic
applications of fertilizer to maintain soil fertility.

These soils are suited to use as woodland. Potential
productivity is moderately high. Seedling mortality is a
problem because of moderate or low available water

" capacity. In some areas, slope interferes with harvesting
and seeding.

These soils have severe limitations for most nonfarm
uses because of slope and bedrock at a depth of 20 to
40 inches.

These soils are in capability subclass IVe and in
woodiand group 3f.

CcC—Catoctin channery siit loam, 8 to 15 percent
slopes. This is a sloping, moderately deep, well drained
to excessively drained soil on rolling uplands and in
valleys. Individual areas are long and narrow or are
irregular in shape and range from 2 to 15 acres.

Typically, the surface layer is dark brown channery silt
loam about 8 inches thick. The subsurface layer extends
to a depth of 14 inches and is yellowish brown channery
silt loam. The subsoil extends to a depth of 20 inches
and is yellowish brown very channery silt loam. The
substratum extends to a depth of 24 inches and is
yellowish brown and olive brown very channery silt loam.
Light reddish brown schist and rhyolite bedrock is at a
depth of 24 inches.

Included with this soil in mapping are areas of
Highfield, Glenville, and Clymer soils and areas of
shallow soils that have rock outcrops. Also included are
areas of Catoctin soils that are gently sloping and
moderately steep. Included areas make up about 20
percent of the mapped acreage.

Permeability is moderately rapid, and available water
capacity is low. Surface runoff is moderately rapid. If the
soil is not limed, it is strongly acid or medium acid in the
surface layer and subsoil and strongly acid to slightly
acid in the substratum. '

In most areas this soil is used for cultivated crops or
orchards or as pasture or woodland. In some areas it is
used as homesites and for other nonfarm uses.

If this soil is used as cultivated crops, erosion is a
severe hazard. Crops respond well to fertilizer and good
management. Crop rotation, stripcropping, diversions,
grassed waterways, and cover crops help reduce runoff

and control erosion. Returning crop residue and applying

manure help maintain the content of organic matter and
improve soil tilth.

If this soil is used as pasture, proper stocking rates
and rotationa! grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.
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This soil is fairly suited to use as woodland, and
potential productivity is moderate. High content of coarse
fragments and low available water capacity are
management problems. Machine planting is practical in
the larger areas.

This soil has limitations for homesites and onsite
waste disposal because of slope and bedrock at a depth
of 20 to 40 inches. Limitations for other nonfarm uses
include low available water capacity, slope, and bedrock
at a depth of 20 to 40 inches.

This soil is in capability subclass llle and in woodland
group 4f.

‘Ch—Chavies fine sandy loam. This is a nearly level,
deep, well drained soil on stream terraces above flood
plains of large streams and rivers. Individual areas are
long and narrow and range from 2 to 15 acres. Slopes
range from O to 3 percent.

Typically, the surface layer is dark brown fine sandy
loam about 9 inches thick. The subsoil is reddish brown
fine sandy loam 33 inches thick. The substratum to a
depth of 60 inches is reddish brown sandy loam.

Included with this soil in mapping are areas of
Barbour, Basher, Birdsboro, and Raritan soils. Also
included are some areas where the soil has more clay
and silt in the surface layer and where the surface layer
is gravelly or shaly fine sandy loam. Included areas make
up about 25 percent of the mapped acreage. '

Permeability is moderately rapid, and available water
capacity is high. Surface runoff is slow. This soil is rarely
flooded. If the soil is not limed, it is very strongly acid to
neutral in the surface layer and upper part of the subsoil
and very strongly acid to medium acid in the lower part
of the subsoil and in the substratum.

In most areas this soil is used for cultivated crops or
as pasture or woodland. In some areas it is used as
homesites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
slight hazard. Crops respond well to fertilizer and good
management. Growing cover crops, returning crop
residue, and including grasses in the cropping system
help maintain the content of organic matter and soil tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is high. Management problems are few, and
machine planting is practical in larger areas.

This soil has limitations for homesites and onsite
waste disposal because of rare flooding. It has few
limitations for most other nonfarm uses.

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

CmB—Clymer very stony loam, 0 to 8 percent
slopes. This is a nearly level and gently sloping, deep,.
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well drained soil on ridgetops and on upper side slopes
of mountains. Stones and boulders, 1 foot to 6 feet or
more in diameter, cover 3 to 15 percent of the surface.
Individual areas are long and broad or are oval and
range from 10 to 50 acres.

Typically, the surface layer is very dark gray channery
loam about 3 inches thick. The subsurface layer is
yellowish brown channery loam 9 inches thick. The
subsoil is 28 inches thick and is yellowish brown
channery sandy loam. The substratum to a depth of 60
inches is strong brown very channery sandy loam.

Included with this soil in mapping are small areas of
stony and extremely stony Clymer soils and areas of
stony Highfield, Hazleton, Laidig, Buchanan, and
Andover soils. Included areas make up about 15 percent
of the mapped acreage.

Permeability is moderate and moderately rapid, and
available water capacity is moderate. Surface runoff is
slow and medium. If the soil is not limed, it is strongly
acid to extremely acid throughout.

In most areas this soil is used as woodland or pasture.
In a few areas it is used as homesites and for other
nonfarm uses.

This soil is too stony to be suitable for cultivated crops
or improved pasture. It is not economically feasible to
remove the trees and surface stones in order to make
the soil suitable for cultivated crops or pasture.

This soil is suited to use as woodland. Potential
productivity is high, and management problems are few.
Machine planting is restricted because of the large
stones on the surface.

This soil has limitations for homesites, onsite waste
disposal, and other nonfarm uses because of depth to
bedrock and large stones on the surface. Although
bedrock is at a depth of more than 40 inches, it is a
limitation for homesites and onsite waste disposal if the
depth is less than 72 inches.

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

CmbD—Clymer very stony loam, 8 to 25 percent
slopes. This is a sloping and moderately steep, deep,
well drained soil on hills and side slopes of mountain
ridges. Stones and boulders, 1 foot to 6 feet or more in
diameter, cover 3 to 15 percent of the surface. Individual
areas are long and broad or are oval and range from 10
to 50 acres.

Typically, the surface layer is very dark gray channery
loam about 3 inches thick. The subsurface layer is
yellowish brown channery loam 9 inches thick. The
subsoil is 28 inches thick and is yellowish brown
channery sandy loam. The substratum to a depth of 60
inches is strong brown very channery sandy loam.

Included with this soil in mapping are small areas of
stony and extremely stony Clymer soils and areas of
stony Highfield, Hazleton, and Laidig soils. Included
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areas make up about 10 percent of the mapped
acreage.

Permeability is moderate and moderately rapid, and
available water capacity is moderate. Surface runoff is
rapid and very rapid. If the soil is not limed, it is strongly
acid to extremely acid throughout.

In most areas this soil is used as woodland or pasture.
In a few areas it is used as homesites and for other
nonfarm uses.

This soil is too stony to be suitable for cultivated crops
or improved pasture. It is not economically feasible to
remove the trees and surface stones to make the soil
suitable for cultivated crops or pasture.

This soil is suited to use as woodland. Potential
productivity is high. Moderately steep slopes interfere
with harvesting and tree planting.

This soil has severe limitations for homesites, onsite
waste disposal, and most other nonfarm uses because
of slope. Depth to bedrock and large stones on the
surface are additional limitations for some uses.
Although bedrock is at a depth of more than 40 inches, it
is a limitation for homesites and onsite waste disposal if
the depth is less than 72 inches.

This soil is in capability subclass ViIs and in woodland
group 2r.

DuA—Duffield silt loam, 0 to 3 percent slopes. This
is a nearly level, deep, well drained soil on uplands and
in karst limestone valleys. Individual areas are long and
narrow or are wide and irregular in shape and range from
5 to 25 acres.

Typically, the surface layer is dark yellowish brown silt
loam 10 inches thick. The subsoil is 32 inches thick. In
the upper part, to a depth of 30 inches, it is strong
brown silt loam. In the lower part, to a depth of 42
inches, it is yellowish red and yellowish brown silty clay
loam. The substratum to a depth of 78 inches is
brownish yellow shaly silt loam.

Included with this soil in mapping are areas of Duffield
soils that have a silty clay loam or clay loam surface
layer. Also included are areas of Hagerstown, Murrill,
and Edom soils. Included areas make up about 15
percent of the mapped acreage.

Permeability is moderate, and available water capacity
is high. Runoff is slow. if the soil is not limed, it is
strongly acid to neutral above a depth of 50 inches.

In most areas this soil is used for cultivated crops or
as pasture. In a few areas it is used as woodland. In
some areas it is used as homesites and for other
nonfarm uses. :

If this soil is used for cultivated crops, erosion is a
slight hazard. Most crops respond well to fertilizer and
good management (fig. 12). Crop rotation, cover crops,
and crop residue returned to the soil help maintain the
content of organic matter and soil tilth. Sinkholes are a
potential hazard for equipment.
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Figure 12.—Corn on Duffield siit loam, 0 to 3 percent slopes. This prime farmland soil is highly productive.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility. Sinkholes are a potential
hazard for equipment.

This soil is well suited to use as woodland, and
potential productivity is very high. Management problems
are few. Machine planting is practical in the large areas.

This soil has limitations for 'some nonfarm uses
because of moderate permeability and depth to bedrock.
Although bedrock is at a depth of more than 48 inches, it
is a limitation for homesites and onsite waste disposal if
the depth is less than 72 inches.

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

DuB—Duffield silt loam, 3 to 8 percent slopes. This
is a gently sloping, deep, well drained soil on uplands
and in karst limestone valleys. Individual areas are long
and narrow or are wide and irregular in shape and range
from 10 to 100 acres.

Typically, the surface layer is dark yellowish brown siit
loam 10 inches thick. The subsoil is 32 inches thick. In
the upper part, to a depth of 30 inches, it is strong
brown silt loam. In the lower part, to a depth of 42

inches, it is yellowish red and yellowish brown silty clay
loam. The substratum to a depth of 78 inches is
brownish yellow shaly silt loam.

Included with this soil in mapping are areas of Duffield
soils that have a silty clay loam or clay loam surface
layer. Also included are areas of Hagerstown, Murrill,
Huntington, Penlaw, and Edom soils. A few areas have
limestone outcrops. Included areas make up about 20
percent of the mapped acreage.

Permeability is moderate, and available water capacity
is high. Runoff is medium. If the soil is not limed, it is
strongly acid to neutral above a depth of 50 inches.

In most areas this soil is used for cultivated crops and
as pasture. In some areas it is used as woodland or as
homesites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard. Most crops respond well to fertilizer
and good management. Stripcropping, grassed
waterways, terraces, and minimum tillage help reduce
runoff and control erosion. Growing cover crops and
returning crop residue help maintain the content of
organic matter and soil tilth. Sinkholes are a potential
hazard to the use of equipment.
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If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility. Sinkholes are a potential
hazard to the use of equipment.

This soil is well suited to use as woodland. Potential
productivity is very high, and management problems are
few. Machine planting is practical in the large areas.

This soil has limitations for homesites and most
nonfarm uses because of moderate permeability and
depth to bedrock. Although bedrock is at a depth of
more than 48 inches, it is a limitation for homesites and
onsite waste disposal if the depth is less than 72 inches.
Ground water can be contaminated through solution
channels and bedrock caverns if this soil is used for
onsite waste disposal. Sinkholes are a potential hazard
to buildings and roads.

This soil is in capability subclass lie and in woodland
group 1o.

DuC—Duffield silt loam, 8 to 15 percent slopes.
This is a sloping, deep, well drained soil on uplands and
in karst limestone valleys. Individual areas are long and
narrow or are wide and irregular in shape and range from
5 to 80 acres.

Typically, the surface layer is dark yellowish brown silt
loam 10 inches thick. The subsoil is 32 inches thick. In
the upper part, to a depth of 30 inches, it is strong
brown silt loam. In the lower part, to a depth of 42
inches, it is yellowish red and yellowish brown silty clay
loam. The substratum to a depth of 78 inches is
brownish yellow shaly silt loam.

Included with this soil in mapping are areas of Duffield
soils that have a silty clay loam or clay loam surface
layer. Also included are some areas of Hagerstown,
Murrill, Huntington, Penlaw, and Edom soils. A few areas
have limestone outcrops. Included areas make up about
20 percent of the mapped acreage.

Permeability is moderate, and available water capacity
is high. Runoff is rapid. If the soil is not limed, it is
strongly acid to neutral above a depth of 50 inches.

In most areas this soil is used for cultivated crops. In
some areas it is used as woodland or homesites and for
other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
severe hazard. Most crops respond well to fertilizer and
good management. Contour stripcropping, diversions,
grassed waterways, and crop rotation help reduce runoft
and control erosion. Growing cover crops and returning
crop residue help maintain the content of organic matter
and soil tilth. Sinkholes are a potential hazard to the use
of equipment.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility. Sinkholes are a potential
hazard to the use of equipment.
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This soil is well suited to use as woodland. Potential
productivity is very high, and management problems are
few. Machine planting is practical in the large areas.

This soil has limitations for many nonfarm uses
because of slope and depth to bedrock. Although
bedrock is at a depth of more than 48 inches, it is a
limitation for homesites and onsite waste disposal if the
depth is less than 72 inches. Ground water can be
contaminated through solution channels and bedrock
caverns if this soil is used for onsite waste disposal.
Sinkholes are a potential hazard to buildings and roads.

This soil is in capability subclass llle and in woodland
group 1o.

DxA—Ducannon very fine sandy loam, 0 to 3
percent slopes. This is a nearly level, deep, well
drained soil on terrace and bench positions along major
streams and rivers. Individual areas are oval and
irregular in shape or are long and narrow and range from
2 to 20 acres. :

Typically, the surface layer is dark grayish brown very
fine sandy loam 6 inches thick. The subsoil is 52 inches
thick. In the upper part, to a depth of 33 inches, it is dark
brown and yellowish brown very fine sandy loam and silt
loam. In the lower part, to a depth of 58 inches, it is dark
yellowish brown and brown very fine sandy loam. The
substratum to a depth of 99 inches is reddish brown
sandy loam and gravelly sandy loam.

Included with this soil in mapping are areas of
Duncannon soils that have a silt loam and loam surface
layer. Also included are small areas of Duncannon soils
that are more than 10 percent coarse fragments in the
surface layer and upper part of the subsoil and areas of
soils that have mottles in the subsoil. Included areas
make up 10 percent of the mapped acreage.

Permeability is moderate, and available water capacity
is high. Surface runoff is slow. If the soil is not limed, it is
strongly acid or medium acid in the surface layer and
subsoil.

In most areas this soil is suited to cultivated crops or
hay or pasture. In some areas it is used as woodland. In
a few areas it is used as homesites and for other
nonfarm uses. .

This soil is well suited to cultivated crops, and in most
areas it is used as cropland. Erosion is a slight hazard.
Crops respond well to fertilizer and good management.
Growing cover crops, returning crop residue, and
including hay in the cropping system help maintain the
content of organic matter and good tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland. Potential
productivity is high, and management problems are few.
Machine planting is practical in the larger areas.

This soil has few limitations for most nonfarm uses.
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This soil is in capability class | and in woodland group
20.

DxB—Duncannon very fine sandy loam, 3 to 8
percent slopes. This is a gently sloping, deep, well
drained soil on terraces and benches along major
streams and rivers. Individual areas are oval and

-irregular in shape or are long and narrow and range from
2 to 15 acres.

Typically, the surface layer is dark grayish brown very
fine sandy loam 6 inches thick. The subsoil is 52 inches
thick. In the upper part, to a depth of 33 inches, it is dark
brown and yellowish brown very fine sandy loam and silt
loam. In the lower part, to a depth of 58 inches, it is dark
yellowish brown and brown very fine sandy loam. The
substratum to a depth of 99 inches is reddish brown
sandy loam and gravelly sandy loam.

Included with this soil in mapping are areas of
Duncannon soils that have a silt loam and loam surface
layer. Also included are areas of Duncannon soils that
are more than 10 percent coarse fragments in the
surface layer and upper part of the subsoil and areas of
soils that are mottled in the subsoil. Included areas make
up 10 percent of the mapped acreage.

Permeability is moderate, and available water capacity
is high. Surface runoff is medium. If the soil is not limed,
it is strongly acid or medium acid in the surface layer and
subsoil.

In most areas this soil is used for cultivated crops or
hay or as pasture. In some areas it is used as woodland.
In a few areas it is used as homesites and for other
nonfarm uses.

This soil is suited to most crops, and in most areas it
is used as cropland. Erosion is a moderate hazard.
Crops respond well to fertilizer and good management.
Contour stripcropping, terraces, and grassed waterways
help reduce runoff and control erosion. Growing cover
crops, returning crop residue, and adding manure help
maintain the content of organic matter and improve soil
tilth,

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland. Potential
productivity is high, and management problems are few.
Machine planting is practical in the larger areas.

This soil has few limitations for most nonfarm uses.

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

Dy—Dystrochrepts, bouldery. This is a nearly level
to very steep, shallow to deep, well drained and
somewhat excessively drained soil on mountaintops, side
slopes of ridges, and in drainageways on mountains.
Individual areas are long and narrow or are irregular in
shape and range from 5 to several hundred acres.
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Boulders and large stones cover 50 to 90 percent of the
surface. Slopes range from 0 to 80 percent.

Dystrochrepts vary considerably. The surface layer is 1
inch to 4 inches thick and ranges from dark brown to
very dark grayish brown sandy loam to silt loam. The
subsurface layer is dark brown channery sandy loam,
loam, or silt loam. The subsoil is dark yeliowish brown to
reddish brown channery sandy loam to silt loam. The
substratum is dark reddish brown to yellow very
channery loamy sand to silt loam.

Included in mapping are areas of Hazleton, Laidig,
Buchanan, Clymer, and Meckesville soils. Also included
are areas where stones cover 90 percent or more of the
surface. Included areas make up about 25 percent of the
mapped acreage.

Permeability is moderate to rapid, and available water
capacity is low or very low. Bedrock is at a depth of 10
to 60 inches or more. If the soil is not limed, it is
extremely acid to strongly acid throughout.

In most areas this soil is used as woodland (fig. 13).
Excessive stones, slope in places, and depth to bedrock
are limitations to use for cultivated crops and as pasture.

Stone cover, slope, and depth to bedrock are major
limitations in managing and harvesting timber. Large
stones, slope, and depth to bedrock are severe
limitations for homesites, onsite waste disposal, and
most other nonfarm uses.

This soil is not assigned to a capability subclass or
woodland group.

EdB-—-Edom silty clay loam, 3 to 8 percent slopes.
This is a gently sloping, deep, well drained soil on
ridgetops and in karst limestone valleys. Individual areas
are long and narrow or are irregular in shape and range
from 2 to 50 acres.

Typically, the surface layer is dark yellowish brown
silty clay loam 8 inches thick. The subsoil is 27 inches
thick. In the upper part, to a depth of 28 inches, it is
yellowish brown and brown clay and shaly clay. In the
lower part, to a depth of 35 inches, it is brown shaly silty
clay. The substratum extends to a depth of 67 inches
and is light yellowish brown and yellowish brown shaly
clay loam and shaly silty clay ioam. Grayish brown to
black, calcareous shale bedrock is at a depth of 67
inches.

Included with this soil in mapping are small areas
where the depth to bedrock is less than 40 inches and
areas of rock outcrop. Also included are small areas of
Hagerstown, Elliber, and Duffield soils. Included areas
make up about 20 percent of the mapped acreage.

Permeability is moderately slow or moderate, and
available water capacity is moderate. Runoff is medium.
If the soil is not limed, it is strongly acid to mildly alkaline
in the surface layer and upper part of the subsoil.

In most areas this soil is used for cultivated crops or
hay or pasture. In some areas it is used as woodland or
homesites or for other nonfarm uses.
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Figure 13.— In most areas Dystrochrepts, bouldery, is used as woodland. The stands are generally poor because of the low available
water capacity and large stones on the surface.

If this soil is used for cultivated crops, erosion is a
moderate hazard. Most crops respond well to fertilizer
and good management. Contour stripcropping, terraces,
grassed waterways, and minimum tillage help reduce
runoff and control erosion. Growing cover crops and
returning crop residue help maintain the content of
organic matter and improve soil tilth. Sinkholes are a
potential hazard to the use of equipment.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility. Sinkholes are a potential
hazard to the use of equipment.

This soil is suited to use as woodland, and potential
productivity is high. Management problems are few.
Machine planting is practical in the large areas.

This soil has limitations for homesites and most other
nonfarm uses because of moderate and moderately slow

permeability and the depth to bedrock. Although bedrock
is at a depth of more than 40 inches, it is a limitation for
homesites and onsite waste disposal depth is less than
72 inches. Ground water can be contaminated through
solution channels and bedrock caverns if the soil is used
for onsite waste disposal. Sinkholes are a potential
hazard to buildings and roads.

This soil is in capability subclass lle and in woodland
group 2o.

EdC—Edom slity clay loam, 8 to 15 percent slopes.
This is a sloping, deep, well drained soil on ridgetops
and side slopes and in karst limestone valleys. Individual
areas are long and narrow or are irregular in shape and
range from 5 to 25 acres.

Typically, the surface layer is dark yellowish brown
silty clay loam 8 inches thick. The subsoil is 27 inches
thick. In the upper part, to a depth of 28 inches, it is
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yellowish brown and brown clay and shaly clay. In the
lower part, to a depth of 35 inches, it is brown shaly silty
clay. The substratum extends to a depth of 67 inches
and is light yellowish brown and yellowish brown shaly
silty clay loam. Grayish brown to black, calcareous shale
bedrock is at a depth of 67 inches.

Included with this soil in mapping are areas of soils
that are moderately deep or shallow and small areas of
Hagerstown, Duffield, and Elliber soils. Included areas
make up about 15 percent of the mapped acreage.

Permeability is moderately slow or moderate, and
available water capacity is moderate. Runoff is rapid.
This soil is strongly acid to mildly alkaline in the surface
layer and subsoil.

In most areas this soil is used for cultivated crops or
hay or as pasture. In a few areas it is used as woodland
or homesites or for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
severe hazard. Most crops respond well to fertilizer and
good management. Contour stripcropping, grassed
waterways, and diversions help reduce runoff and control
erosion. Growing cover crops, returning crop residue,
and including grasses in the cropping system help
maintain the content of organic matter and improve soil
tilth. Sinkholes are a potential hazard to the use of
equipment.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility. Sinkholes are a potential
hazard to the use of equipment.

This soil is suited to use as woodland, and potential
productivity is high. Management problems are few.
Machine planting is practical in the large areas.

This soil has limitations for homesites and other
nonfarm uses because of slope, moderate and
moderately slow permeability, and the depth to bedrock.
Although bedrock is at a depth of more than 40 inches, it
is a limitation for homesites and on site waste disposal if
the depth is less than 72 inches. Ground water can be
contaminated through solution channels and bedrock
caverns if the soil is used for onsite waste disposal.
Sinkholes are a potential hazard to buildings and roads.

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

EdD—Edom siity clay loam, 15 to 25 percent
slopes. This is a moderately steep, deep, well drained
soil on narrow ridgetops, on hillsides, and in karst
limestone areas. Iindividual areas are long and narrow or
are irregular in shape and range from 5 to 25 acres.

Typically, the surface layer is dark yellowish brown
silty clay loam 8 inches thick. The subsoil is 27 inches
thick. In the upper part, to a depth of 28 inches, it is
yellowish brown and brown clay and shaly clay. In the
lower part, to a depth of 35 inches, it is brown shaly silty
clay. The substratum extends to a depth of 67 inches
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and is light yellowish brown and yellowish brown clay
loam and shaly silty clay loam. Grayish brown to black,
calcareous shale bedrock is at a depth of 67 inches.

Included with this soil in mapping are areas of soils
that are moderately deep or shallow. Also included are
areas of Edom soils that have limestone and shale
outcrops and small areas of Hagerstown, Duffield, and
Elliber soils. Included areas make up about 15 percent of
the mapped acreage.

Permeability is moderately slow or moderate, and
available water capacity is moderate. Runoff is very
rapid. If the soil is not limed, it is strongly acid to mildly
alkaline in the upper part of the subsoil.

In most areas this soil is used for hay or as woodland
or pasture. In some areas it is used for cultivated crops.
In a few areas it is used as homesites or for other
nonfarm uses.

If this soil is used for cultivated crops, erosion is a very
severe hazard. Most crops respond well to fertilizer and
good management. Contour stripcropping, crop rotation,
diversions, and minimum tillage help reduce runoff and
control erosion. Growing cover crops, returning crop
residue, and including grasses and legumes in the
cropping system help maintain the content of organic
matter and soil tilth. Sinkholes are a potential hazard to
the use of equipment.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility. Sinkholes are a potential
hazard to the use of equipment.

This soil is suited to use as woodland, and in most
areas it is in trees. Potential productivity is high. Slope
restricts the use of machinery and is a management
problem.

This soil has severe limitations for homesites, onsite
waste disposal, and most other nonfarm uses because
of moderately steep slopes, depth to bedrock, and
moderate and moderately rapid permeability. Although
bedrock is at a depth of more than 40 inches, it is a
limitation for homesites and onsite waste disposal if the
depth is less than 72 inches.

This soil is in capability subclass Ve and in woodland
group 2r.

EdE—Edom silty clay loam, 25 to 40 percent
slopes. This is a steep, deep, well drained soil on
narrow ridgetops and hilisides. Individual areas are long
and narrow or are irregular in shape and range from 2 to
10 acres.

Typically, the surface layer is dark yellowish brown
silty clay loam 8 inches thick. The subsoil is 27 inches
thick. in the upper part, to a depth of 28 inches, it is
yellowish brown and brown clay and shaly clay. In the
lower part, to a depth of 35 inches, it is brown shaly silty
clay. The substratum extends to a depth of 67 inches
and is light yellowish brown and yellowish brown shaly
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clay loam and shaly silty clay loam. Grayish brown to
black, calcareous shale bedrock is at a depth of 67
inches.

Included with this soil in mapping are areas of
moderately deep and shallow soils. Also included are
areas of Edom soils that have limestone and shale
outcrops and small areas of Hagerstown, Duffield, and
Elliber soils. Included areas make up about 15 percent of
the mapped acreage.

* Permeability is moderately slow or moderate, and
available water capacity is moderate. Runoff is very
rapid. If the soil is not limed, it is strongly acid to mildly
alkaline in the upper part of the subsoil.

In most areas this soil is used as pasture or woodland,
or it is idle. In some areas it is in nonfarm uses.

Because of steep slopes and the severe hazard of
erosion, this soil is not suited to cultivated crops or to
use as improved pasture.

If this soil is used for pasture, seeding and pasture
renovation is limited because of steep slopes and fine
textured subsoil. Overgrazing can result in severe
erosion.

This soil is suited to use as woodland, and potential
productivity is high. Slope restricts the use of machinery
for harvesting and seeding and is a management
problem.

This soil has severe limitations for most nonfarm uses
because of steep slopes, depth to bedrock, and
moderately slow and moderate permeability. Although
bedrock is at a depth of more than 40 inches, it is a
limitation for homesites and onsite waste disposal if the
depth is less than 72 inches.

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

EeB—Elliber very cherty siit loam, 3 to 8 percent
slopes. This is a gently sloping, deep, well drained soil
on karst uplands, on ridgetops, and in valleys. Individual
areas are irregular in shape or are long and narrow and
range from 5 to 50 acres.

Typically, the surface layer is very dark brown very
cherty silt loam 3 inches thick. The subsurface layer is
light yellowish brown very cherty silt loam 11 inches
thick. The subsoil is 56 inches thick. In the upper part, to
a depth of 35 inches, it is brownish yellow and yellowish
brown very cherty silt loam. In the lower part, to a depth
of 70 inches, it is yellowish brown very cherty loam and
very cherty clay loam.

Included with this soil in mapping are smali areas of
Edom, Hagerstown, Hazleton, and Kreamer soils. Also
included are areas of soils that are less than 40 percent
coarse fragments in the subsoil. Included areas make up
15 percent of the mapped acreage.

Permeabilty is moderate or moderately rapid, and
available water capacity is low. Surface runoff is medium.
If the soil is not limed, it is strongly acid to extremely
acid throughout.
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In most areas this soil is used for cultivated crops or
hay or as pasture or woodland. In some areas it is used
as homesites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard. Most crops respond well to fertilizer
and good management. Contour stripcropping, terraces,
and crop rotation help reduce runoff and control erosion.
Growing cover crops and returning crop residue help
maintain the content of organic matter and improve soil
tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is high. The high content of coarse
fragments on the surface and in the soil is a
management problem. Machine planting is practical in
the large areas.

This soil has few limitations for homesites and onsite
waste disposal. Limitations for other nonfarm uses are
the high content of coarse fragments and low available
water capacity.

This soil is in capability subclass ills and in woodland
group 2f.

EeC—Elliber very cherty silt loam, 8 to 15 percent
slopes. This is a sloping, deep, well drained soil on karst
uplands, on ridgetops, and in valleys. Individual areas are
oval and irregular in shape or are long and narrow and
range from 5 to 70 acres.

Typically, the surface layer is very dark brown very
cherty silt loam 3 inches thick (fig. 14). The subsurface
layer is light yellowish brown very cherty silt loam 11
inches thick. The subsoil is 56 inches thick. In the upper
part, to a depth of 35 inches, it is brownish yellow and
yellowish brown very cherty silt loam. in the lower part,
to a depth of 70 inches, it is yellowish brown very cherty
loam and very cherty clay loam.

Included with this soil in mapping are small areas of
Edom, Hagerstown, Hazleton, and Kreamer soils. Also
included are areas of soils that are less than 40 percent
coarse fragments in the subsoil. Included areas make up
20 percent of the mapped acreage.

Permeability is moderate or moderately rapid, and
available water capacity is low. Surface runoff is rapid. If
the soil is not limed, it is strongly acid to extremely acid
throughout.

In most areas this soil is used for cultivated crops or
hay or as pasture or woodland. In some areas it is used
as homesites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
severe hazard. Most crops respond well to fertilizer and
good management. Contour stripcropping, diversions,
and crop rotation help reduce runoff and control erosion.
Growing cover crops and returning crop residue help
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Figure 14.—Chert fragments in the surface layer of Elliber very cherty silt loam, 8 to 15 percent slopes, tend to interfere with cultivating,
seeding, and harvesting.

maintain the content of organic matter and improve soil
tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing. help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is high. Coarse fragments on the surface and
in the soil are a management problem. Machine planting
is practical in the large areas.

This .soil has limitations for homesites and onsite
waste disposal because of slope. For other nonfarm
uses, the limitations include slope, high content of
coarse fragments, and low available water capacity.

This soil is in capability subclass IVs and in woodland
group 2f. '

EeD—Elliber very cherty silt loam, 15 to 25 percent
slopes. This is a moderately steep, deep, well drained
soil on the upper part of side slopes on ridges and
hillsides. Individual areas are oval or are long and narrow
and range from 5 to 50 acres.

Typically, the surface layer is very dark brown very
cherty silt loam 3 inches thick. The subsurface layer is
light yellowish brown very cherty silt loam 8 inches thick.
The subsoil is 56 inches thick. In the upper part, to a
depth of 35 inches, it is brownish yellow and yellowish
brown very cherty silt loam. In the lower part, to a depth
of 70 inches, it is yellowish brown very cherty loam and
very cherty clay loam.

Included with this soil in mapping are small areas of
Edom, Hagerstown, Hazleton, and Morrison soils. Also
included are areas of soils that are less than 40 percent
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coarse-fragments in the subsoil. Included areas make up
as much as 15 percent of the mapped acreage.

Permeability is moderate or moderately rapid, and
available water capacity is low. Surface runoff is very
rapid. If the soil is not limed, it is strongly acid to
extremely acid throughout.

In most areas this soil is used as pasture or woodland.
In some areas it is used for cultivated crops, and in a
few areas it is in nonfarm uses.

Because of high content of coarse fragments, slope,
and the severe hazard of erosion, this soil is not suited
to cuitivated crops.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is well suited to use as woodiand. Potential
productivity is high. The high content of coarse
fragments and moderately steep slopes, which limit the
use of equipment, are management problems.

This soil has severe limitations for many nonfarm uses,
especially homesites and onsite waste disposal, because
of slope. Limitations for most other nonfarm uses include
slope, the high content of coarse fragments, and low
available water capacity.

This soil is in capability subclass Vls and in woodland
group 2f.

EfB—Elliber very stony silt loam, 0 to 8 percent
slopes. This is a nearly level and gently sloping, deep,
well drained soil on karst uplands, ridgetops, and in the
valleys. Stones and boulders 1 foot to 6 feet or more in
diameter cover 3 to 15 percent of the surface area.
Individual areas are irregular in shape and oval and
range from 5 to 20 acres.

Typically, the surface layer is very dark brown very
cherty silt loam about 3 inches thick. The subsurface
layer is light yellowish brown very cherty silt loam 11
inches thick. The subsoil is 56 inches thick. In the upper
part, to a depth of 35 inches, it is brownish yellow and
yellowish brown very cherty silt loam. In the lower part,
to a depth of 70 inches, it is yellowish brown very cherty
loam and very cherty clay loam.

Included with this soil in mapping are areas of Edom,
Hazleton, Kreamer, and Morrison soils. Also included are
areas of bouldery Dystrochrepts. Included areas make
up about 15 percent of the mapped acreage.

Permeability is moderate or moderately rapid, and
available water capacity is low. Surface runoff is slow
and medium. If the soil is not limed, it is strongly acid to
extremely acid throughout.

In most areas this soil is used as woodland or pasture.
In a few areas it is used as homesites and for other
nonfarm uses.

This soil is too stony to be suitable for cultivated crops
or improved pasture. It is not economically feasible to
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remove the trees and surface stones to make the soil
suitable for cultivated crops and pasture.

This soil is well suited to use as woodland, and in
most areas it is in trees. Potential productivity is high.
Large stones on the surface interfere with machine
planting.

This soil has limitations for most nonfarm uses
because of large stones on the surface and low
available water capacity.

This soil is in capability subclass ViIs and in woodland
group 2f.

EfD—Elliber very stony siit loam, 8 to 25 percent
slopes. This is a sloping and moderately steep, deep,
well drained soil on karst uplands, ridgetops, and side
slopes of ridges. Stones and boulders, 1 foot to 6 feet or
more in diameter, cover 3 to 15 percent of the surface.
Individual areas are irregular in shape or are long and
narrow and range from 10 to 200 acres.

Typically, the surface layer is very dark brown very
cherty silt loam about 3 inches thick. The surface layer is
light yellowish brown very cherty silt loam 11 inches
thick. The subsoil is 56 inches thick. In the upper part, to
a depth of 35 inches, it is brownish yellow and yellowish
brown very cherty silt loam. In the lower part, to a depth
of 70 inches, it is yellowish brown very cherty loam and
very cherty clay loam.

included with this soil in mapping are areas of Edom,
Hazleton, and Morrison soils. Also included are areas of
bouldery Dystrochrepts and areas of soils that have a .
sandy subsoil. Included areas make up about 15 percent
of the mapped acreage.

Permeability is moderate or moderately rapid, and
available water capability is low. Surface runoff is rapid
and very rapid. If the soil is not limed, it is strongly acid
to extremely acid throughout.

In most areas this soil is used as woodland or pasture.
In a few areas it is used as homesites and for other
nonfarm uses.

This soil is too stony to be suitable for cultivated crops
or improved pasture. It is not economically feasible to
remove the trees and surface stones to make the soil
suitable for cultivated crops or pasture.

This soil is well suited to use as woodland, and in
most areas it is wooded. Potential productivity is high.
Large stones on the surface interfere with harvesting
and tree planting, and moderately steep slopes limit the
use of equipment.

This soil has severe limitations for most nonfarm uses
because of slope, large stones on the surface, and low
available water capacity.

This soil is in capability subclass Vis and in woodland
group 2f.

EfF—Elliber very stony silt loam, 25 to 50 percent
slopes. This is a steep and very steep, deep, well
drained soil on side slopes of ridges. Stones and
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boulders, 1 foot to 6 feet or more in diameter, cover 3 to
15 percent of the surface. Individual areas are long and
narrow and range from 5 to 70 acres.

Typically, the surface layer is very dark brown very
cherty silt loam about 3 inches thick. The subsurface
layer is light yellowish brown very cherty silt loam 11
inches thick. The subsoil is 56 inches thick. In the upper
part, to a depth of 35 inches, it is brownish yellow and
yellowish brown very cherty silt loam. In the lower part,
to a depth of 70 inches, it is yellowish brown very cherty
loam and very cherty clay loam.

Included with this soil in mapping are areas of
Hazleton and Morrison soils and bouldery Dystrochrepts.
Included areas make up 10 percent of the mapped
acreage.

Permeability is moderate or moderately rapid, and
available water capacity is low. Surface runoff is very
rapid. If the soil is not limed, it is strongly acid to
extremely acid throughout.

In nearly all of the areas this soil is used as woodland.

This soil is too steep and too stony to be suitable for
cultivated crops or improved pasture.

This soil is well suited to use as woodland, and
potential productivity is high. Steep slopes and large
stones on the surface restrict the use of equipment.
Steep slopes increase the hazard of erosion.

This soil has very severe limitations for most nonfarm
uses because of steep and very steep slopes and large
stones on the surface.

This soil is in capability subclass VlIs and in woodland
group 2f.

EtB—Ernest silt loam, 3 to 8 percent slopes. This is
a gently sloping, deep, moderately well drained soil on
benches of ridges, along heads of drainageways, and on
foot slopes. Individual areas are long and narrow or are
irregular in shape and range from 2 to 30 acres.

Typically, the surface layer is dark brown silt loam
about 9 inches thick. The subsoil is 35 inches thick. In
the upper part, to a depth of 23 inches, it is brownish
yellow silty clay loam. In the lower part, to a depth of 44
inches, it is brownish yellow silty clay loam and channery
silty clay loam and is mottled. The substratum to a depth
of 60 inches is brownish yellow channery silt loam and is
mottled.

Included with this soil in mapping are areas of Ernest
soils that have a silty clay loam surface layer and areas
of Brinkerton and Blairton soils. Included areas make up
10 percent of the mapped acreage.

Permeability is moderately slow or slow, and available
water capacity is low. Surface runoff is medium. The
seasonal high water table is at a depth of 1 1/2to 3
feet. If the soil is not limed, it is strongly acid to
extremely acid throughout.

In most areas this soil is used for cultivated crops or
hay or as pasture. In some areas it is used as woodland.
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In a few areas it is used as homesites and for other
nonfarm uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard. Crops respond well to fertilizer and
good management. Contour stripcropping, terraces,
grassed waterways, and crop rotation help reduce runoff
and control erosion. Surface or subsurface drains are
needed in places. Growing cover crops and returning
crop residue help maintain the content of organic matter
and improve soil tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Pasture should not be grazed if the soil is wet because
of the risk of compaction. Optimum production requires
periodic applications of fertilizer to maintain soil fertility.

This soil is suited to use as woodland. Potential
productivity is high. The use of equipment is restricted
during wet periods. Machine planting is practical in the
large areas if the soil is not wet.

This soil has severe limitations for homesites and
onsite waste disposal because of the seasonal high
water table and moderately slow and slow permeability.

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

EtC—Ernest silt loam, 8 to 15 percent slopes. This
is a sloping, deep, moderately well drained soil on
benches of ridges, along heads of drainageways, and on
foot slopes. Individual areas are generally long and
narrow or are irregular in shape and range from 2 to 20
acres.

Typically, the surface layer is dark brown silt loam
about 9 inches thick. The subsoil is 35 inches thick. In
the upper part, to a depth of 23 inches, it is brownish
yellow silty clay loam. In the lower part, to a depth of 44
inches, it is a brownish yellow silty clay loam and
channery silty clay loam fragipan that is mottled. The
substratum to a depth of 60 inches is brownish yellow
channery silt loam and is mottled.

Included with this soil are areas of Ernest soils that
have a silty clay loam surface layer. Also included are
areas of Brinkerton, Blairton, and Berks soils. Included
areas make up 10 percent of the mapped acreage.

Permeability is moderately slow or slow, and available
water capacity is low. The seasonal high water table is at
a depth of 1 1/2 to 3 feet. If the soil is not limed, it is
strongly acid to extremely acid throughout.

In most areas this soil is used as pasture or for hay or
cultivated crops. In some areas it is used as homesites
and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
severe hazard. Crops respond well to fertilizer and good
management. Contour stripcropping, grassed waterways,
diversions, and crop rotation help reduce runoff and
control erosion. Surface or subsurface drains are needed
in places. Growing cover crops and returning crop
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residue help maintain the content of organic matter and
improve soil tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Pasture should not be grazed if this soil is wet because
of the risk of surface compaction. Optimum production
requires periodic applications of fertilizer to maintain soil
fertility. _

This soil is suited to use as woodland. Potential
productivity is high. Wetness is a management problem.
Machine planting is practical in the large areas.

. This soil has severe limitations for homesites and
onsite waste disposal because of the seasonal high
water table, slope, and moderately siow and slow
permeability.

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

EvA—Evendale cherty silt loam, 0 to 3 percent
slopes. This is a nearly level, deep, somewhat poorly
drained soil along heads of drainageways and on middle
and lower side slopes of secondary ridges. Individual
areas, which are generally smooth and slightly concave,
are irregular in shape and range from 2 to 10 acres.

Typically, the surface layer is grayish brown cherty silt
loam about 8 inches thick. The subsurface layer is 4
inches thick and is pale brown cherty silt loam and is
mottled. The subsoil is 63 inches thick. In the upper part,
to a depth of 52 inches, it is strong brown and light
yellowish brown cherty silty clay and is mottled. In the
lower part, to a depth of 75 inches, it is strong brown
and brownish yellow cherty clay and is mottled.

Included with this soil in mapping are areas of soils
that are poorly drained or moderately well drained. Also
included are areas of Evendale soils that are less than
15 percent coarse fragments throughout. Included areas
make up about 10 percent of the mapped acreage.

Permeability is slow, and available water capacity is
high. Surface runoff is slow. The seasonal high water
table is at a depth of 1/2 foot to 1 1/2 feet. The surface
and subsurface layers are neutral to very strongly acid,
and the subsoil is strongly acid or very strongly acid.

In most areas this soil is used as pasture or for
cultivated crops. In some areas it is used as woodland.
In a few areas it is used as homesites and for other
nonfarm uses.

If this soil is used for cultivated crops, erosion is a
slight hazard. Because of the seasonal high water table
and slow permeability, crops that can tolerate wetness
should be grown. Returning crop residue and applying
manure help maintain the content of organic matter and
improve soil tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Grasses that can tolerate wetness should be planted,
and pasture should be not grazed early in spring or
during periods when the soil is wet. Optimum production
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requires periodic applications of fertilizer to maintain soil
fertility.

This soil is suited to use as woodland, and potential
productivity is high for water-tolerant species. The
seasonal high water table restricts the use of machinery.
Windthrow losses and seedling mortality are severe
problems in management.

This soil has severe limitations for homesites, onsite
waste disposal, and most other nonfarm uses because
of the seasonal high water table and slow permeability.

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

EvB—Evendale cherty silt loam, 3 to 8 percent
slopes. This is a gently sloping, deep, somewhat poorly
drained soil along heads of drainageways and on middle
and lower side slopes of secondary ridges. Individual
areas are broad and irregular in shape and range from 2
to 10 acres.

Typically, the surface layer is grayish brown cherty silt
loam about 8 inches thick. The subsurface layer is 4
inches thick and is pale brown cherty silt loam that is
mottled. The subsoil is 63 inches thick. In the upper part,
to a depth of 52 inches, it is strong brown and light
yellowish brown cherty silty clay that is mottled. In the
lower part, to a depth of 75 inches, it is strong brown
and brownish yellow cherty clay that is mottled.

Included with this soil in mapping are areas of soils
that are poorly drained or moderately well drained. Also
included are areas of Evendale soils that are less than
15 percent coarse fragments throughout and a few areas
of Kreamer soils. Included areas make up about 15
percent of the mapped acreage.

Permeability is slow, and available water capacity is
high. Surface runoff is medium. The seasonal high water
table is at a depth of 1/2 foot to 1 1/2 feet. The surface
and subsurface layers are neutral to very strongly acid,
and the subsoil is strongly acid or very strongly acid.

In most areas this soil is used as pasture or for
cultivated crops. In some areas it is used as woodland.
In a few areas it is used as homesites or for other
nonfarm uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard. Because of the seasonal high water
table and slow permeability, crops that can tolerate
wetness should be grown. Contour stripcropping,
terraces, and grassed waterways help reduce runoff and
control erosion. Growing cover crops and returning crop
residue help maintain the content of organic matter and
improve soil tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Grasses that can tolerate wetness should be planted,
and pasture should not be grazed early in spring or
during periods when the soil is wet. Optimum production
requires periodic applications of fertilizer to maintain soil
fertility.
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This soil is suited to use as woodland, and potential
productivity is high for water-tolerant species. The

seasonal high water table restricts the use of machinery.

Windthrow losses and seedling mortality are severe
problems in management. Machine planting is practical
in the large areas.

This soil has severe limitations for homesites, onsite
waste disposal, and most other nonfarm uses because
of the seasonal high water table and slow permeabilty.

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

GnB—Glenville silt loam, 3 to 8 percent slopes.
This is a gently sloping, deep, moderately well drained
and somewhat poorly drained soil at the head of
drainageways and on lower slopes of mountains.
Individual areas are irregular in shape and oval and
range from 2 to 15 acres.

Typically, the surface layer is dark grayish brown silt
loam about 10 inches thick. The subsoil is 33 inches
thick. In the upper part, to a depth of 21 inches, it is
yellowish brown silt loam, and in the lower part, to a
depth of 43 inches, it is a yellowish brown silt loam and
channery silt loam fragipan that is mottled. The
substratum to a depth of 60 inches is yellowish brown
channery fine sandy loam.

Included with this soil in mapping are areas of
Highfield, Catoctin, Atkins, and Buchanan soils. Included
areas make up about 15 percent of the mapped
acreage.

Permeability is moderately slow, and available water
capacity is moderate. Surface runoff is medium. The
seasonal high water table is at a depth of 1/2 foot to 3
feet. If the soil is not limed, it is medium acid to very
strongly acid in the surface layer and subsoil and is
strongly acid or very strongly acid in the substratum.

In most areas this soil is used for cultivated crops or
hay or as pasture or woodland. In a few areas it is used
as homesites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard. A seasonal high water table delays
tillage and harvesting during wet seasons. Crops
respond well to fertilizer and good management.
Terraces, contour stripcropping, cover cropping, and
crop rotation help reduce runoff and control erosion.
Adding crop residue and manure help maintain the
content of organic matter and improve soil tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is high. Wetness and a seasonal high water
table that restricts the use of machinery during wet
seasons are management problems.

This soil has severe limitations for homesites, onsite
waste disposal, and many other nonfarm uses because
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of the seasonal high water table and moderately slow
permeability.

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

GoB—Glenville very stony silt loam, 0 to 8 percent
slopes. This is a nearly level and gently sloping, deep,
moderately well drained and somewhat poorly drained
soil at the head of drainageways and on lower slopes of
mountains. Stones and boulders, 1 foot to 6 feet or more
in diameter, cover 3 to 15 percent of the surface.
Individual areas are irregular in shape and oval and
range from 2 to 15 acres.

Typically, the surface layer is dark grayish brown silt
loam about 10 inches thick. The subsoil is 33 inches
thick. In the upper part, to a depth of 21 inches, it is
yellowish brown silt loam, and in the lower part, to a
depth of 43 inches, it is a yellowish brown silt loam and
channery silt loam fragipan that is mottled. The
substratum to a depth of 60 inches is yellowish brown
channery fine sandy loam.

Included with this soil in mapping are areas of
Highfield, Catoctin, Atkins, and Buchanan soils. Included
areas make up about 15 percent of the mapped
acreage. :

Permeability is moderately slow, and available water
capacity is moderate. Surface runoff is slow to medium.
The seasonal high water table is at a depth of 1/2 foot
to 3 feet. If the soil is not limed, it is medium acid to very
strongly acid in the surface layer and subsoil and is
strongly acid or very strongly acid in the substratum.

In most areas this soil is used as woodland or pasture.
In a few areas it is used as homesites and for other
nonfarm uses.

This soil is too stony to be suitable for cultivated crops
or improved pasture. It is not economically feasible to
remove trees and surface stones to make the soil
suitable for cultivated crops and pasture.

This soil is suited to use as woodland, and potential
productivity is high. Large stones on the surface and the
seasonal high water table that can restrict the use of
machinery are management problems.:

This soil has severe limitations for homesites, onsite
waste disposal, and most other nonfarm uses because
of stones on the surface, moderately slow permeability,
and a seasonal high water table.

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

HaA—Hagerstown silt loam, 0 to 3 percent slopes.
This is a nearly level, deep, well drained soil on low hills
and in karst limestone valleys. Individual areas are long
and narrow or are broad and irregular in shape and
range from 2 to 50 acres.

Typically, the surface layer is dark brown silt loam
about 10 inches thick. The subsoil is 43 inches thick and
is yellowish red silty clay loam and clay. The substratum
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extends to a depth of 60 inches and is yellowish red
clay. Gray weathered limestone bedrock is at a depth of
60 inches.

Included with this soil in mapping are areas of Duffield,
Huntington, Penlaw, Edom, Elliber, and Kreamer soils.
Also included are areas of Hagerstown soils that have a
silty clay loam surface layer. Included areas make up
about 20 percent of the mapped acreage.

Permeability is moderate, and available water capacity
is high. Surface runoff is slow. If the soil is not limed, it is
strongly acid or very strongly acid in the surface layer
and strongly acid to neutral in the subsoil and in the
substratum.

In most areas this soil is used for cultivated crops or
hay or as pasture. In a few areas it is used as woodland.
In some areas it is used as homesites and industrial
sites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
slight hazard. Crops respond very well to fertilizer and
good management (fig. 15). Cover crops, returning crop
residue, and applying manure help maintain the content
of organic matter and improve tilth. Sinkholes are a
potential hazard to the use of equipment.

Soil Survey

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility. Sinkholes are a potential
hazard to the use of equipment.

This soil is well suited to use as woodland, and
potential productivity is very high. The use of equipment
is restricted, especially during wet seasons, because of
the clayey subsoil.

This soil has limitations for homesites and most other
nonfarm uses because of shrink-swell potential, clayey
subsoil, and depth to bedrock. Although bedrock is at a
depth of more than 40 inches, it is a limitation for
homesites and onsite waste disposal if the depth is less
than 72 inches. Ground water can be contaminated
through solution channels and bedrock caverns if the
soil is used for on-site waste disposal. Sinkholes are a
potential hazard to buildings and roads.

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

Figure 15.—Small grain on Hagerstown silt loam, 0 to 3 percent slopes, one of the most productive soils in the survey area.
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HaB—Hagerstown siit loam, 3 to 8 percent slopes.
This is a gently sloping, deep, well drained soil on low
hills in karst limestone valleys. Individual areas are
broad, oval, or irregular in shape and range from 5 to
200 acres.

Typically, the surface layer is dark brown silt loam
about 10 inches thick. The subsoil is 43 inches thick and
is yellowish red silty clay loam and clay. The substratum
extends to a depth of 60 inches and is yellowish red
clay. Gray weathered limestone bedrock is at a depth of
60 inches. ,

Included with this soil in mapping are areas of Duffield,
Huntington, Penlaw, Edom, Elliber, and Kreamer soils
and areas of Hagerstown soils that have a silty clay
loam surface layer. Included areas make up about 15
percent of the mapped acreage.

Permeability is moderate, and available water capacity
is high. Surface runoff is medium. If the soil is not limed,
it is strongly acid or very strongly acid in the surface
layer and strongly acid to neutral in the subsoil and
substratum.

In most areas this soil is used for cultivated crops or
hay or as pasture. In a few areas it is used as woodland.
In some areas it is used as homesites or industrial sites
and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard. Crops respond well to fertilizer and
good management. Terraces, grassed waterways,
contour stripcropping, and minimum tillage help reduce
runoff and control erosion. Growing cover crops and
returning crop residue help maintain the content of
organic matter and improve tilth. Sinkholes are a
potential hazard to the use of equipment.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility. Sinkholes are a potential
hazard to the use of equipment.

This soil is well suited to use as woodland, and
potential productivity is very high. However, the use of
equipment is restricted, especially during wet seasons,
because of the clayey subsoil.

This soil has limitations for homesites and most other
nonfarm uses because of shrink-swell potential, clayey
subsoil, and the depth to bedrock. Although bedrock is
at a depth of more than 40 inches, it is a limitation for
homesites and onsite waste disposal if the depth is less
than 72 inches. Ground water can be contaminated
through solution channels and bedrock caverns if the
soil is used for onsite waste disposal. Sinkholes are a
potential hazard to buildings and roads.

This soil is in capability subclass lle and in woodland
group 1¢.

HaC—Hagerstown silt loam, 8 to 15 percent
slopes. This is a sloping, deep, well drained soil on
hillsides and in karst limestone valleys (fig. 16). Individual
areas are broad and irregular in shape or are long and
narrow and range from 5 to 50 acres.
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Typically, the surface layer is dark brown silt loam
about 10 inches thick. The subsoil is 43 inches thick and
is yellowish red silty clay loam and clay. The substratum
extends to a depth of 60 inches and is yellowish red
clay. Gray weathered limestone bedrock is at a depth of
60 inches.

Included with this soil in mapping are areas of Edom,
Duffield, and Elliber soils and areas of Hagerstown soils
that have a silty clay loam surface layer. Some included
areas have rock outcrops. Included areas make up about
20 percent of the mapped acreage.

Permeability is moderate, and available water capacity
is high. Surface runoff is rapid. If the soil is not fimed, it
is strongly acid or very strongly acid in the surface layer
and strongly acid to neutral in the subsoil and
substratum,

In most areas this soil is used for cultivated crops or
hay or as pasture. In some areas it is used as woodland.
In some areas it is used as homesites and for other
nonfarm uses.

If this soil is used for cultivated crops, erosion is a
severe hazard. Crops respond well to fertilizer and good
management. Contour stripcropping, diversions, grassed
waterways, and minimum tillage help reduce runoff and
control erosion. Growing cover crops and returning crop
residue help maintain the content of organic matter and
soil tilth. Sinkholes are a potential hazard to the use of
equipment.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility. Sinkholes are a potential
hazard to the use of equipment.

This soil is well suited to use as woodland, and
potential productivity is very high. The use of equipment
is restricted, especially during wet seasons, because of
the clayey subsoil.

This soil has limitations for many nonfarm uses
because of depth to bedrock, slope, and clayey subsoil.
Although bedrock is at a depth of more than 40 inches, it
is a limitation for homesites and onsite waste disposal if
the depth is less than 72 inches. Ground water can be
contaminated through solution channels and bedrock
caverns if the soil is used for onsite waste disposal.
Sinkholes are a potential hazard to buildings and roads.

This soil is in capability subclass llle and in woodland
group 1c.

HaD—Hagerstown silt loam, 15 to 25 percent
slopes. This is a moderately steep, deep, well drained
soil on side slopes of hills and in karst limestone valleys.
Individual areas are long and narrow and range from 5 to
30 acres.

Typically, the surface layer is dark brown silt loam
about 10 inches thick. The subsoil is 43 inches thick and
is yellowish red silty clay loam and clay. The substratum
extends to a depth of 60 inches and is yellowish red
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Soil Survey

Figure 16.—Karst topography of Hagerstown silt loam, 8 to 15 percent slopes. The depressions in the background are generally caused by
shallow cave-ins In cavernous limestone areas.

clay. Gray weathered limestone bedrock is at a depth of
60 inches.

Included with this soil in mapping are areas of Edom,
Duffield, and Elliber soils and areas of Hagerstown soils
that have a silty clay loam or clay loam surface layer.
Also included are areas where slopes are more than 25
percent. Included areas make up about 25 percent of the
mapped acreage.

Permeability is moderate, and available water capacity
is high. Surface runoff is very rapid. If the soil is not
limed, it is strongly acid or very strongly acid in the
surface layer and strongly acid to neutral in the subsoil
and substratum.

In most areas this soil is used for cultivated crops or
as pasture or woodland. In a few areas it is used as
homesites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a very
severe hazard. Most crops respond well to fertilizer and
good management. Contour stripcropping, diversions,
and minimum tillage help reduce runoff and control
erosion. Growing cover crops, returning crop residue,
and adding manure help maintain the content of organic

matter. Sinkholes are a potential hazard to the use of
equipment.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility. Sinkholes are a potential
hazard to the use of equipment.

This soil is suited to use as woodland, and potential
productivity is very high. The use of equipment is
restricted because of slope and the clayey subsoil.
Erosion is a severe problem.

This soil has severe limitations for many nonfarm uses
because of moderately steep slopes, depth to bedrock,
and a clayey subsoil. Although bedrock is at a depth of
more than 40 inches, it is a limitation for homesites and
onsite waste disposal if the depth is less than 72 inches.
Ground water can be contaminated through solution
channels and bedrock caverns if the soil is used for
onsite waste disposal.

This soil is in capability subclass IVe and in woodland
group 1c.
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HcB—Hagerstown silt loam, rocky, 3 to 8 percent
slopes. This is a gently sloping, deep, well drained soil
on low hills and in karst limestone valleys. Exposed
limestone outcrops cover 0.1 to 1.0 percent of the
surface. Many of the outcrops are continuous ridges of
exposed limestone; deep soil is between the ridges.
Individual areas are long and narrow or are irregular in
shape and range from 3 to 20 acres.

Typically, the surface layer is dark brown silt loam
about 10 inches thick. The subsoil is 43 inches thick and
is yellowish red silty clay loam and clay. The substratum
extends to a depth of 60 inches and is yellowish red
clay. Gray weathered limestone bedrock is at a depth of
60 inches.

Included with this soil in mapping are areas of Duffield,
Penlaw, and Edom soils. Also included are areas of
Hagerstown soils that have slopes of less than 3
percent, areas that are nonrocky, and areas where the
surface layer is silty clay loam or clay loam. Included
areas make up about 15 percent of the mapped acreage
in this survey.

Permeability is moderate, and available water capacity
is high. Surface runoff is medium. If the soil is not limed,
it is strongly acid or very strongly acid in the surface
layer and strongly acid to neutral in the subsoil and
substratum.

In most areas this soil is used for cultivated crops or
as pasture or woodland. In some areas it is used as
homesites and for nonfarm uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard. Crops respond very well to fertilizer
and good management. However, yields are decreased
by the rock outcrops, which interfere with tillage
operations. Crop rotation, cover crops, and grassed
waterways help control erosion. Sinkholes are a potential
hazard to the use of equipment.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species
(fig. 17). Optimum production requires periodic
applications of fertilizer to maintain soil fertility. Sinkholes
are a potential hazard to the use of equipment.

This soil is well suited to use as woodland, and
potential productivity is very high. The use of equipment
is restricted, especially during wet seasons, because of
clayey subsoil. Rock outcrops interfere with seeding and
planting operations.

This soil has limitations for homesites and most other
nonfarm uses because of rock outcrops, the clayey
subsoil, and shrink-swell potential. Aithough bedrock is
at a depth of more than 40 inches, it is a limitation for
homesites and onsite waste disposal if the depth is less
than 72 inches. Ground water can be contaminated
through solution channels and bedrock caverns if the
soil is used for onsite waste disposal. Sinkholes are a
potential hazard to buildings and roads.

This soil is in capability subclass llls and in woodland
group 1c.
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HcC—Hagerstown silt loam, rocky, 8 to 15 percent
slopes. This is a sloping, deep, well drained soil on
hillsides and in karst limestone valleys. Exposed
limestone outcrops cover 0.1 to 1.0 percent of the
surface. Many of the outcrops are continuous ridges of
exposed limestone; deep soil is between the ridges.
Individual areas are long and narrow or are irregular in
shape and range from 3 to 20 acres.

Typically, the surface layer is dark brown silt loam
about 10 inches thick. The subsoil is 43 inches thick and
is yellowish red silty clay loam and clay. The substratum
extends to a depth of 60 inches and is yellowish red
clay. Gray weathered limestone bedrock is at a depth of
60 inches.

Included with this soil in mapping are areas of Edom,
Duffield, Elliber, and Neshaminy soils and areas of
Hagerstown soils that have a silty clay loam surface
layer. Included areas make up about 20 percent of the
mapped acreage.

Permeability is moderate, and available water capacity
is high. Surface runoff is rapid. If the soil is not limed, it
is strongly acid or very strongly acid in the surface layer
and strongly acid to neutral in the subsoil and
substratum.

In most areas this soil is used as pasture or woodland.
In some areas it is used for cultivated crops. In a few
areas it is used as homesites and for other nonfarm
uses.

If this soil is used for cultivated crops, erosion is a
severe hazard. Crops respond very well to fertilizer and
good management. However, yields are decreased
because of the rock outcrops, which interfere with tillage
operations. Minimum tillage, grassed waterways, crop
rotation, cover crops, and returning crop residue help
control erosion and maintain tilth. Sinkholes are a
potential hazard to the use of equipment.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility. Sinkholes are a potential
hazard to the use of equipment.

This soil is well suited to use as woodland, and
potential productivity is very high. The use of equipment
is restricted, especially during wet seasons, because of
clayey subsoil. Rock outcrops interfere with harvesting
and planting operations.

This soil has severe limitations for homesites and most
other nonfarm uses because of rock outcrops, the clayey
subsoil, slope, and shrink-swell potential. Although
bedrock is at a depth of more than 40 inches, it is a
limitation for homesites and onsite waste disposal if the
depth is less than 72 inches. Ground water can be
contaminated through solution channels and bedrock
caverns if the soil is used for onsite waste disposal.
Sinkholes are a potential hazard to buildings and roads.

This soil is in capability subclass Vs and in woodland
group 1c.
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Soil Survey

-

Figure 17.—Hagerstown silt loam, rocky, 3 to 8 percent slopes, is suited to use as pasture.

HcD—Hagerstown siit loam, rocky, 15 to 25
percent slopes. This is a moderately steep, deep, well
drained soil on hilisides and in karst limestone valleys.
Exposed limestone outcrops cover 0.1 to 1.0 percent of
the surface. Many of the outcrops are continuous ridges
of exposed limestone. Individual areas of this soil are
long and narrow and range from 2 to 15 acres.

Typically, the surface layer is dark brown silt loam
about 10 inches thick. The subsoil is 43 inches thick and
is yellowish red silty clay loam and clay. The substratum
extends to a depth of 60 inches and is yellowish red
clay. Gray weathered limestone bedrock is at a depth of
60 inches.

Included with this soil in mapping are areas of Edom,
Duffield, Elliber, and Neshaminy soils. Also included are
areas of Hagerstown soils that have slopes of more than
25 percent and areas where the surface layer is silty clay

loam. Included areas make up about 15 percent of the
mapped acreage.

Permeability is moderate, and available water capacity
is high. Surface runoff is very rapid. If the soil is not
limed, it is strongly acid or very strongly acid in the
surface layer and strongly acid to neutral in the subsoil
and substratum.

In most areas this soil is used as pasture or woodland.
In a few areas it is used as homesites and for other
nonfarm uses.

Because this soil is moderately steep and rocky it is
not suitable for cultivated crops or improved pasture.
Erosion is a severe problem.

This soil is well suited to use as woodland, and
potential productivity is very high. However, large rock
outcrops, the clayey subsoil, and slope restrict the use of
equipment during harvesting and planting operations.
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This soil has severe limitations for homesites and most
other nonfarm uses because of moderately steep slopes,
rock outcrops, and clayey subsoil. Although bedrock is at
a depth of more than 40 inches, it is a limitation for
homesites and onsite waste disposal if the depth is less
than 72 inches. Ground water can be contaminated
through solution channels and bedrock caverns if the
soil is used for onsite waste disposal. Sinkholes are a
potential hazard to buildings and roads.

This soil is in capability subclass VIs and in woodland
group 1c.

HdB—Hagerstown-Rock outcrop complex, 0 to 8
percent slopes. This complex consists of a nearly level
and gently sloping, deep, well drained soil and exposed
limestone bedrock outcrops on low hills and in karst
limestone valleys. Areas of the Hagerstown soil and
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Rock outcrop are so intermingled that it was not
practical to map them separately. The Hagerstown soil
makes up about 60 percent of the complex, Rock
outcrop makes up about 25 percent, and other soils
make up 15 percent. Individual areas are broad and
irregular in shape or are long and narrow and range from
2 to 40 acres.

Typically, the surface layer of the Hagerstown soil is
dark brown silt loam about 10 inches thick. The subsoil
is 43 inches thick and is yellowish red silty clay loam and
clay. The substratum extends to a depth of 60 inches
and is yellowish red clay. Gray weathered limestone
bedrock is at a depth of 60 inches.

Rock outcrop consists of exposures of bare limestone
bedrock, in discontinuous ledges or groups of single rock
exposures, generally separated by narrow strips of soil
(fig. 18).

Figure 18.—Limestone bedrock is commonly vertically exposed In areas of Hagerstown-Rock outcrop complex, 0 to 8 percent slopes.
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included with this complex in mapping are areas of
Hagerstown soils that have a silty clay loam surface
layer and small areas of Edom and Duffield soils.
Included areas make up about 15 percent of the mapped
acreage.

Permeability of the Hagerstown soil is moderate, and
available water capacity is high. Surface runoff is
medium. If the soil is not limed, it is strongly acid or very
strongly acid in the surface layer and strongly acid to
neutral in the subsoil and substratum.

In most areas this complex is used as pasture or
woodland, or it is idle. In some small scattered areas it is
used for cultivated crops. In a few areas it is used as
homesites and for other nonfarm uses.

This complex is not suitable for cultivated crops or
improved pasture because of the numerous rock
outcrops. If it is used as pasture, use of machinery for
seeding and pasture improvement is limited by the
numerous rock outcrops. :

This complex is suited to use as woodland, and
potential productivity for the Hagerstown sail is very high.
Because of the fine textured subsoil and numerous rock
outcrops, the use of machinery is limited.

This complex has severe limitations for most nonfarm
uses, especially homesites, because of the fine textured
subsoil and rock outcrops. Although bedrock is at a
depth of more than 40 inches, it is a limitation for
homesites and onsite waste disposal if the depth is less
than 72 inches. Ground water can be contaminated
through solution channels and bedrock caverns if the
soil is used for onsite waste disposal.

This complex is in capability subclass Vis. The
Hagerstown soil is in woodland group 1¢. Rock outcrop
is not assigned to a woodland group.

HdD—Hagerstown-Rock outcrop complex, 8 to 25
percent slopes. This complex consists of a sloping and
moderately steep, deep, well drained soil and exposed
limestone bedrock outcrops on hillsides and in karst
limestone valleys. Areas of the Hagerstown soil and
Rock outcrop are so intermingled that it was not
practical to map them separately. The Hagerstown soil
makes up about 60 percent of this complex, Rock
outcrops make up about 25 percent, and other soils
make up 15 percent. Individual areas are long and
narrow or are oval in shape and range from 5 to 75
acres.

Typically, the surface layer of the Hagerstown soil is
dark brown silt loam about 10 inches thick. The subsoil
is 43 inches thick and is yellowish red silty clay loam and
clay. The substratum extends to a depth of 60 inches
and is yellowish red clay. Gray weathered limestone
bedrock is at a depth of 60 inches.

Rock outcrop consists of exposures of bare limestone
bedrock, generally as discontinuous ledges which, in
many places, are separated by narrow strips of soils.

Soil Survey

Included with this complex in mapping are areas of
Hagerstown soils that have a silty clay loam surface
layer and small areas of Edom, Duffield, and Elliber soils.
Included areas make up about 15 percent of the mapped
acreage.

Permeability of the Hagerstown soil is moderate, and
available water capacity is high. Surface runoff is rapid
and very rapid. If the soil is not limed, it is strongly acid
or very strongly acid in the surface layer and strongly
acid to neutral in the subsoil and substratum.

In most areas this complex is used as pasture or
woodland, or it is idle. In a few areas it is used as
homesites and for other nonfarm uses.

This complex is not suitable for cultivated crops or
improved pasture because of the numerous rock
outcrops. If it is used as pasture, use of machinery for
seeding and pasture improvement is limited by the
numerous rock outcrops.

This complex is suited to use as woodland, and
potential productivity for the Hagerstown soil is very high.
However, harvesting and machine planting are limited
because of the limestone rock outcrops and fine textured
subsoil.

This complex has severe limitations for most nonfarm
uses because of slope and rock outcrops. Although
bedrock is at a depth of more than 40 inches, it is a
limitation for homesites and onsite waste disposal if the
depth is less than 72 inches. Ground water can be
contaminated through solution channels and bedrock
caverns if the soil is used for onsite waste disposal.

This complex is in capability subclass VIs. The
Hagerstown soil is in woodland group 1c; Rock outcrop
is not assigned to a woodland group.-

HdF—Hagerstown-Rock outcrop complex, 25 to 60
percent slopes. This complex consists of a steep and
very steep, deep, well drained soil and exposed
limestone bedrock on side slopes of ridges and on
hillsides. Areas of the Hagerstown soil and Rock outcrop
are so intermingled that it was not practical to map them
separately. The Hagerstown soil makes up about 60
percent of this complex, Rock outcrop makes up 25
percent, and other soils make up 15 percent. Individual
areas are long and narrow and range from 2 to 25 acres.

Typically, the surface layer of the Hagerstown soil is
dark brown silt loam about 10 inches thick. The subsoil
is 43 inches thick and is yellowish red silty clay loam and
clay. The substratum extends to a depth fo 60 inches
and is yellowish red clay. Gray weathered limestone
bedrock is at a depth of 60 inches.

Rock outcrop consists of exposures of bare limestone
bedrock, generally as discontinuous limestone ledges
which, in many places, are separated by narrow strips of
soil.

Included with this complex in mapping are areas of
Hagerstown soils that have a silty clay loam surface
layer and areas of Edom, Duffield, and Elliber soils.
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Included areas make up about 15 percent of the mapped
acreage.

Permeability of the Hagerstown soil is moderate, and
available water capacity is high. Surface runoff is very
rapid. If the soil is not limed, it is strongly acid or very
strongly acid in the surface layer and strongly acid to
neutral in the subsoil and substratum.

In most areas this complex is used as pasture or
woodland, or it is idle. in a few areas it is in nonfarm
uses.

Because of steep slopes and numerous rock outcrops,
this complex is not suitable for cultivated crops or
improved pasture.

This complex is suited to use as woodland, and
potential productivity for the Hagerstown soil is very high.
The use of equipment is limited because of slope and
limestone rock outcrops.

This complex has very severe limitations for most
nonfarm uses because of steep slopes and rock
outcrops. Although bedrock is at a depth of more than
40 inches, it is a limitation for homesites and onsite
waste disposal if the depth is less than 72 inches.
Ground water can be contaminated through solution
channels and bedrock caverns if the soil is used for
onsite waste disposal.

This complex is in capability subclass Vlls. The
Hagerstown soil is in woodland group 1c; Rock outcrop
is not assigned to a woodland group.

HeB—Hazleton channery sandy loam, 3 to 8
percent slopes. This is a gently sloping, deep, well
drained soil on hills and ridgetops. Individual areas are
irregular in shape or are long and narrow and range from
5 to 25 acres.

Typically, the surface layer is very dark brown
channery sandy loam about 3 inches thick. The
subsurface layer is gray channery sandy loam 3 inches
thick. The subsoil is 36 inches thick. In the upper part, to
a depth of 8 inches, it is dark reddish brown sandy loam.
In the lower part, to a depth of 42 inches, it is dark
yellowish brown and yellowish brown channery sandy
loam. The substratum extends to a depth of 54 inches
and is brownish yellow very channery loamy sand.
Yellowish brown sandstone bedrock is at a depth of 54
inches.

Included with this soil in mapping are areas of
Andover, Buchanan, Clymer, and Laidig soils. Included
areas make up about 5 percent of the mapped acreage.

Permeability is moderately rapid and rapid, and
available water capacity is moderate. Surface runoff is
medium. If the soil is not limed, it is extremely acid to
strongly acid throughout.

In most areas this soil is used for cultivated crops or
as pasture or woodland. In a few areas it is used as
homesites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard. Crops respond well to fertilizer and
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good management. Contour stripcropping, terraces, and
grassed waterways help reduce runoff and control
erosion. Growing cover crops and returning crop residue
help maintain the content of organic matter and improve
soil tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. Management problems
are few. Machine planting is practical in the large areas.

This soil has limitations for most nonfarm uses
because of moderately rapid and rapid permeability, the
high content of coarse fragments, and depth to bedrock.
Although bedrock is at a depth of more than 40 inches, it
is a limitation for homesites and onsite waste disposal if

- the depth is less than 72 inches.

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

HeC—Hazleton channery sandy loam, 8 to 15
percent slopes. This is a sloping, deep, well drained soil
on ridgetops and on side slopes of ridges. Individual
areas are long and narrow and range from 5 to 25 acres.

Typically, the surface layer is very dark brown
channery sandy loam about 3 inches thick. The
subsurface layer, to a depth of 6 inches, is gray
channery sandy loam. The subsoil extends to a depth of
42 inches. In the upper part, to a depth of 8 inches, it is
dark reddish brown sandy loam. In the lower part, to a
depth of 42 inches, it is dark yellowish brown and
yellowish brown channery sandy loam. The substratum
extends to a depth of 54 inches and is brownish yellow
very channery loamy sand. Yellowish brown sandstone
bedrock is at a depth of 54 inches.

Included with this soil in mapping are areas of
Buchanan, Clymer, and Laidig soils. Included areas make
up about 10 percent of the mapped acreage.

Permeability is moderately rapid and rapid, and
available water capacity is moderate. Surface runoff is
rapid. If the soil is not limed, it is extremely acid to
strongly acid throughout.

In most areas this soil is used for cultivated crops or
as pasture or woodland. In a few areas it is used as
homesites or for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
severe hazard. Crops respond well to fertilizer and good
management. Contour stripcropping, diversions, and
grassed waterways help reduce runoff and control
erosion. Growing cover crops, returning crop residue,
and adding manure help maintain the content of organic
matter.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.
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This soil is suited to use as woodland, and potential
productivity is moderately high. Management problems
are few. Machine planting is practical in the large areas.

This soil has limitations for most nonfarm uses
because of slope, depth to bedrock, moderately rapid
and rapid permeability, and high content of coarse
fragments. Although bedrock is at a depth of more than
40 inches, it is a limitation for homesites and onsite
waste disposal if the depth is less than 72 inches.

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

HeD—Hazleton channery sandy loam, 15 to 25
percent slopes. This is a moderately steep, deep, well
drained soil on hillsides and on side slopes of ridges.
Individual areas are long and narrow and range from 5 to
40 acres.

Typically, the surface layer is very dark brown
channery sandy loam about 3 inches thick. The
subsurface layer is gray channery sandy loam 3 inches
thick. The subsoil extends to a depth of 42 inches. In the
upper part, to a depth of 8 inches, it is dark reddish
brown sandy loam. In the lower part, to a depth of 42
inches, it is dark yellowish brown and yellowish brown
channery sandy loam. The substratum extends to a
depth of 54 inches and is brownish yellow very channery
loamy sand. Yellowish brown sandstone bedrock is at a
depth of 54 inches.

Included with this soil in mapping are areas of Laidig,
Clymer, and Buchanan soils. Also included are areas of
Dystrochrepts and areas of Hazleton soils that have
slopes of more than 25 percent. Included areas make up
about 15 percent of the mapped acreage.

Permeability is moderately rapid and rapid, and
available water capacity is moderate. Surface runoff is
very rapid. If the soil is not limed, it is extremely acid to
strongly acid throughout.

In most areas this soil is used as woodland or pasture
or for cultivated crops. In a few areas it is used as
homesites or for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a very
severe hazard. Crops respond well to fertilizer and good
management. Contour stripcropping, diversions, and
minimum tillage help reduce runoff and control erosion.
Growing cover crops and long-term hay helps maintain
the content of organic matter.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. Slope interferes with
harvesting and tree planting. _

This soil has severe limitations for most nonfarm uses
because of slope, depth to bedrock, and the high
content of coarse fragments. Although bedrock is at a
depth of more than 40 inches, it is a limitation for
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homesites and onsite waste disposal if the depth is less
than 72 inches.

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

HfB—Hazleton extremely stony sandy loam, 0 to 8
percent slopes. This is a nearly level and gently sloping,
deep, well drained soil on mountaintops and ridgetops.
Stones and boulders, 1 foot to 6 feet or more in
diameter, cover 15 to 50 percent of the surface.
Individua! areas are irregular in shape or are long and
narrow and range from 10 to 100 acres.

Typically, the surface layer is very dark brown
channery sandy loam about 3 inches thick. The
subsurface layer is gray channery sandy loam 3 inches
thick. The subsoil is 36 inches thick. In the upper part, to
a depth of 8 inches, it is dark reddish brown sandy loam.
In the lower part, to a depth of 42 inches, it is dark
yellowish brown and yellowish brown channery sandy
loam. The substratum extends to a depth of 54 inches -
and is brownish yellow very channery loamy sand.
Yellowish brown sandstone bedrock is at a depth of 54
inches.

Included with this soil in mapping are areas of
Andover, Buchanan, Clymer, and Laidig soils and
Dystrochrepts. Included areas make up about 15 percent
of the mapped acreage.

Permeability is moderately rapid or rapid, and available
water capacity is moderate. Surface runoff is slow or
medium. If the soil is not limed, it is extremely acid to
strongly acid throughout.

In most areas this soil is used as woodland. In a few
areas it is used as pasture. In some areas it is used as
homesites and for other nonfarm uses.

This soil is too stony to be suitable for cultivated crops
or improved pasture. It is not economically feasible to
remove the trees and surface stones to make the soil
suitable for cultivated crops and pasture.

This soil is fairly suited to use as woodland, and in
most areas it is in trees. Potential productivity is
moderately high. Large stones on the surface restrict the
use of machinery and interfere with harvesting and tree
planting (fig. 19).

This soil has severe limitations for most nonfarm uses
because of large stones on the surface, moderately rapid
or rapid permeability, and depth to bedrock. Although
bedrock is at a depth of more than 40 inches, it is a
limitation for homesites and onsite waste disposal if the
depth is less than 72 inches. '

This soil is in capability subclass Vlls and in woodliand
group 3x.

HfD—Hazleton extremely stony sandy loam, 8 to
25 percent slopes. This is a sloping and moderately
steep, deep, well drained soil on mountains and side
slopes of ridges. Stones and boulders, 1 foot to 6 feet or
more in diameter, cover 15 to 50 percent of the surface.
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Figure 19.—Hazleton extremely stony sandy loam, 0 to 8 percent siopes, is fairly suited to use as woodland. Numerous large stones on the

surface interfere with harvesting and seeding.

Individual areas are long and broad and range from 15
to 200 acres.

Typically, the surface layer is very dark brown
channery sandy loam about 3 inches thick. The
subsurface layer is gray channery sandy loam 3 inches
thick. The subsoil is 36 inches thick. In the upper part, to
a depth of 8 inches, it is dark reddish brown sandy loam.
In the lower part, to a depth of 42 inches, it is dark
yellowish brown and yellowish brown channery sandy
loam. The substratum extends to a depth of 54 inches
and is brownish yellow very channery loamy sand.

Yellowish brown sandstone bedrock is at a depth of 54
inches.

Included with this soil in mapping are areas of
Buchanan, Clymer, and Laidig soils and Dystrochrepts.
Included areas make up about 20 percent of the mapped
acreage.

Permeability is moderately rapid or rapid, and available
water capacity is moderate. Surface runoff is rapid and
very rapid. If the soil is not limed, it is extremely acid to
strongly acid throughout.
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In most areas this soil in used as woodland. In a few
areas it is used as pasture. In some areas it is used as
homesites and for other nonfarm uses.

This soil is too stony to be suitable for cultivated crops
or improved pasture. It is not economically feasible to
remove the trees and surface stones to make the soil
suitable for cultivated crops and pasture.

This soil is fairly suited to use as woodland, and in

_most areas it is in trees. Potential productivity is
moderately high. Large stones on the surface and
moderately steep slopes restrict the use of machinery
and interfere with harvesting and tree planting.

This soil has severe limitations for most nonfarm uses
because of large stones on the surface, slope,
moderately rapid or rapid permeability, and depth to
bedrock. Although bedrock is at a depth of more than 40
inches, it is a limitation for homesites and onsite waste
disposal if the depth is less than 72 inches.

This soil is in capability subclass Vlis and in woodland
group 3x. '

HfF—Hazleton extremely stony sandy loam, 25 to
60 percent slopes. This is a steep and very steep,
deep, well drained soil on side slopes of mountain
ridges. Stones and boulders, 1 foot to 6 feet or more in
diameter, cover 15 to 50 percent of the surface.
Individual areas are long and broad and range from 25
to 300 acres.

Typically, the surface layer is very dark brown
channery sandy loam about 3 inches thick. The
subsurface layer is gray channery sandy loam 3 inches
thick. The subsaoil is 36 inches thick. In the upper part, to
a depth of 8 inches, it is dark reddish brown sandy loam.
In the lower part, to a depth of 42 inches, it is dark
yellowish brown and yellowish brown channery sandy
loam. The substratum extends to a depth of 54 inches
and is brownish yeliow very channery loamy sand.
Yellowish brown sandstone bedrock at a depth of 54
inches.

Included with this soil in mapping are areas of Lehew
soils and Dystrochrepts and areas where the depth to
bedrock is less than 40 inches. Included areas make up
about 15 percent of the mapped acreage.

Permeability is moderately rapid or rapid, and available
water capability is moderate. Surface runoff is very rapid.
If the soil is not limed, it is extremely acid to strongly
acid throughout.

In nearly all of the areas this soil is used as woodland.
In a few areas it is used as pasture and for nonfarm
uses.

This soil is too steep and stony to be suitable for
cultivated crops or improved pasture.

This soil is fairly suited to use as woodland, and in
most areas it is in trees. Potential productivity is
moderately high. Steep slopes severely restrict the use
of equipment, and erosion is a hazard. Large stones on
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the surface and steep slopes interfere with mechanical
harvesting and tree planting.

This soil has very severe limitations for most nonfarm
uses because of large stones on the surface and steep
slopes.

This soil is in capability subclass Vlls and in woodland
group 3x.

HgB—Highfield channery silt loam, 3 to 8 percent
slopes. This is a gently sloping, deep, well drained soil
on uplands in valleys. Individual areas are broad and
irregular in shape and range from 5 to 30 acres.

Typically, the surface layer is very dark grayish brown
channery silt loam 3 inches thick. The subsurface layer
is pale brown channery silt loam 7 inches thick. The
subsoil extends to a depth of 34 inches and is light
yellowish brown and yellowish brown channery silt loam.
The substratum extends to a depth of 60 inches and is
yellowish brown very channery silt loam. Bedrock is at a
depth of 60 inches.

Included with this soil in mapping are areas of
Catoctin, Clymer, Glenville, and Neshaminy soils.
Included areas make up about 15 percent of the mapped
acreage.

Permeability is moderate, and available water capacity
is moderate. Surface runoff is medium. If the soil is not
limed, it is very strongly acid or strongly acid in the
surface and subsurface layers and subsoil and strongly
acid or medium acid in the substratum.

In most areas this soil is used for cultivated crops or
as pasture or woodland or for orchards. In a few areas it
is used as homesites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard (fig. 20). Crops respond well to fertilizer
and good management. Contour stripcropping, terraces,
grassed waterways, and crop rotation help reduce runoff
and control erosion. Returning crop residue, applying
manure, and growing cover crops help maintain the
content of organic matter and improve soil tiith.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. Management problems
are few. Machine planting is practical in the large areas.

This soil has some limitations for homesites, onsite
waste disposal, and other nonfarm uses. Although
bedrock is at a depth of more than 40 inches, it is a
limitation for homesites and onsite waste disposal if the
depth is less than 72 inches.

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

HgC—Hightield channery silt loam, 8 to 15 percent
slopes. This is a sloping, deep, well drained soil on
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Figure 20.—Typical landscape of Highfield channery siit loam, 3 to 8 percent slopes. Erosion control practices are needed to protect the
soll.

uplands in valleys. Individual areas are long and narrow
or are irregular in shape and range from 10 to 30 acres.

Typically, the surface layer is very dark grayish brown
channery silt loam 3 inches thick. The subsurface layer
is pale brown channery silt loam 7 inches thick. The
subsoil is light yellowish brown and yellowish brown
channery silt loam 24 inches thick. The substratum
extends to a depth of 60 inches and is yellowish brown
very channery silt loam. Bedrock is at a depth of 60
inches.

Included with this soil in mapping are some areas of
Catoctin, Clymer, Glenville, and Neshaminy soils and
some areas of Highfield soils that are severely eroded
and have slopes of more than 15 percent. Included
areas make up about 15 percent of the mapped
acreage.

Permeability is moderate, and available water capacity
is moderate. Surface runoff is medium. If the soil is not
limed, it is very strongly acid or strongly acid in the
surface and subsurface layers and subsoil and strongly
acid or medium acid in the substratum.

In most areas this soil is used for cultivated crops or
as pasture or woodland or for orchards. In a few areas it
is used as homesites and for other nonfarm uses.

if this soil is used for cultivated crops, erosion is a
severe hazard. Most crops respond well to fertilizer and
good management. Contour stripcropping, diversions,
grassed waterways, and crop rotation help reduce runoff
and control erosion. Returning crop residue, applying
manure, and growing cover crops help maintain the
content of organic matter and improve soil tilth.

If this soil is used as pasture proper stocking rates and
rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. Management problems
are few. Machine planting is practical in the large areas.

This soil has limitations for homesites, onsite waste
disposal, and other nonfarm uses because of slope and
depth to bedrock. Although bedrock is at a depth of



60

more than 40 inches, it is a limitation for homesites and
onsite waste disposal if the depth is less than 72 inches.

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

HhB—Highfield very stony silt loam, 0 to 8 percent
slopes. This is a nearly level and gently sloping soil on
mountains and in valleys. Stones and boulders, 1 foot to
6 feet or more in diameter, cover 3 to 15 percent of the
surface. Individual areas are broad and irregular in shape
and range from 5 to 30 acres.

Typically, the surface layer is very dark grayish brown
channery silt loam 3 inches thick. The subsurface layer
is pale brown channery silt loam 7 inches thick. The
subsoil is 24 inches thick and is light yellowish brown
and yellowish brown channery silt loam. The substratum
extends to a depth of 60 inches and is yellowish brown
very channery silt loam. Bedrock is at a depth of 60
inches.

included with this soil in mapping are some areas of
stony Catoctin, Clymer, Glenville, Hazleton, and
Neshaminy soils. Included areas make up about 15
percent of the mapped acreage.

Permeability is moderate, and available water capacity
is moderate. Surface runoff is slow and medium. if the
soil is not limed, it is very strongly acid or strongly acid in
the surface layer and subsoil and strongly acid or
medium acid in the substratum.

In most areas this soil is used as woodland or pasture.
In a few areas it is used as homesites and for other
nonfarm uses.

This soil is too stony to be suitable for cultivated crops
or improved pasture. It is not economically feasible to
remove the trees and surface stones to make the soil
suitable for cultivated crops or pasture.

This soil is suited to use as woodland, and potential
productivity is moderately high. Management problems
are few. Machine planting is restricted because of large
stones on the surface.

This soil has some limitations for most nonfarm uses,
especially for homesites and onsite waste disposal,
because of large stones on the surface and depth to
bedrock. Although bedrock is at a depth of more than 40
inches, it is a limitation for homesites and onsite waste
disposal if the depth is less than 72 inches.

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

HhD—Highfield very stony silt loam, 8 to 25
percent slopes. This is a sloping and moderately steep,
deep, well drained soil on mountains, side siopes of
ridges, and in valleys. Stones and boulders, 1 foot to 6
feet or more in diameter, cover 3 to 15 percent of the
surface. Individual areas are long and narrow or are
irregular in shape and range from 10 to 50 acres.

Typically, the surface layer is very dark grayish brown
channery silt loam 3 inches thick. The subsurface layer
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is pale brown channery silt loam 7 inches thick. The
subsoil extends to a depth of 34 inches and is light
yellowish brown and yellowish brown channery silt loam.
The substratum extends to a depth of 60 inches and is
yellowish brown very channery silt loam. Bedrock is at a
depth of 60 inches.

Included with this soil in mapping are areas of stony
Catoctin, Clymer, Glenville, Hazleton, and Neshaminy
soils. Included areas make up 10 percent of the mapped
acreage.

Permeability is moderate, and available water capacity
is moderate.. Surface runoff is rapid and very rapid. If the
soil is not limed, it is very strongly acid or strongly acid in
the surface and subsurface layers and subsoil and
strongly acid or medium acid in the substratum.

In most areas this soil is used as pasture or woodland.
In a few areas it is used as homesites and for other
nonfarm uses.

This soil is not suitable for cultivated crops and
improved pasture because of stones on the surface and
slope. It is not economically feasible to remove trees and
stones to make the soil suitable for cultivated crops and
pasture.

This soil is suited to use as woodland, and potential
productivity is moderately high. Large stones on the
surface and moderately steep slopes restrict the use of
machinery and interfere with harvesting and tree
planting.

This soil has severe limitations for most nonfarm uses
because of large stones on the surface, depth to
bedrock, and moderately steep slopes. Although bedrock
is at a depth of more than 40 inches, it is a limitation for
homesites and onsite waste disposal if the depth is less
than 72 inches.

This soil is in capability subclass Vis and in woodland
group 3r.

HhF—Highfield very stony silt loam, 25 to 50
percent slopes. This is a steep and very steep, deep,
well drained soil on side slopes of mountains. Stones
and boulders, 1 foot to 6 feet or more in diameter, cover
3 to 15 percent of the surface. Individual areas are long
and narrow or are irregular in shape and range from 10
to 50 acres.

Typically, the surface layer is very dark grayish brown
channery silt loam 3 inches thick. The subsurface layer
is pale brown channery silt loam 7 inches thick. The
subsoil extends to a depth of 34 inches and is light
yellowish brown and yellowish brown channery silt loam.
The substratum extends to a depth of 60 inches and is
yellowish brown very channery silt loam. Bedrock is at a
depth of 60 inches.

Included with this soil in mapping are areas of
Catoctin, Clymer, and Hazleton soils. Included areas
make up about 10 percent of the mapped acreage.

Permeability is moderate, and available water capacity
is moderate. Surface runoff is very rapid. If the soil is not
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limed, it is very strongly acid or strongly acid in the
surface and subsurface layers and subsoil and strongly
acid or medium acid in the substratum.

In nearly all of the areas this soil is used as woodland.

This soil is too stony and steep to be suitable for
farming, homesites, and most nonfarm uses.

This soil is suited to use as woodland, and potential
productivity is moderately high. Steep and very steep
slopes and large stones on the surface restrict
harvesting and tree planting.

This soil has very severe limitations for most nonfarm
uses because of very steep slopes and large stones.

This soil is in capability subclass Vlils and in woodland
group 3r.

HuA-—Huntington silt loam, 0 to 5 percent slopes.
This is a nearly level and gently sloping, well drained soil
in drainageways and karst limestone valleys. Individual
areas are long and narrow or are irregular in shape and
range from 2 to 10 acres. '

Typically, the surface layer is very dark grayish brown
silt loam 11 inches thick. The subsoil is dark brown and
yellowish brown silt loam 33 inches thick. The
substratum to a depth of 60 inches is yellowish brown
sandy loam.

Included with this soil in mapping are areas of soils
that have a silty clay loam surface layer. Also included
are areas of Lindside, Duffield, Hagerstown, and Penlaw
soils and areas of Huntington soils that have slopes of
more than 5 percent. Included areas make up about 20
percent of the mapped acreage.

Permeability is moderate, and available water capacity
is high. Surface runoff is medium. During heavy rainfall,
surface runoff from upland soils can cause occasional
temporary flooding on this soil. if the soil is not limed, it
is medium acid to mildly alkaline throughout.

In most areas this soil is used for cultivated crops or
hay or as pasture. In some areas it is used as woodland.
In a few areas it is used as homesites and for other
nonfarm uses.

This soil is well suited to cultivated crops. Erosion is a
slight hazard. Most crops respond well to fertilizer and
good management. Crop rotation, cover crops, minimum
tillage, and returning crop residue help maintain the
content of organic matter and improve soil tilth.
Sinkholes are a potential hazard to the use of
equipment.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility. Sinkholes are a potential
hazard to the use of equipment.

This soil is well suited to use as woodland, and
potential productivity is very high. Management problems
are few. Machine planting is practical in the large areas.

This soil has limitations for homesites and many
nonfarm uses because of the hazard of flooding. Ground
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water can be contaminated through solution channels
and bedrock caverns if the soil is used for onsite waste
disposal. Sinkholes are a potential hazard to buildings
and roads.

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

KnB—Klinesville very shaly silt loam, 3 to 8
percent slopes. This is a gently sloping, shallow, well
drained soil on ridgetops and in valleys. Individual areas
are irregular in shape or are long and narrow and range
from 2 to 10 acres.

Typically, the surface layer is reddish brown shaly silt
loam about 5 inches thick. The subsoil is reddish brown
very shaly silt loam 10 inches thick. Partly weathered
dusky red shale bedrock is at a depth-of 15 inches.

Included with this soil in mapping are small areas of
Calvin, Berks, Weikert, and Edom soils. Also included
are areas where the depth to bedrock is less than 10
inches and a few bedrock outcrops. Included areas
make up about 15 percent of the mapped acreage.

Permeability is moderately rapid, and available water
capacity is very low. Runoff is medium. If the soil is not
limed, it is very strongly acid to medium acid throughout.

in most areas this soil is used as pasture or woodland
or for cultivated crops. in a few areas it is used as
homesites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
severe hazard. Shallow depth to bedrock and very low
available water capacity reduce yields, especially in drier
years. Contour stripcropping, terraces, and grassed
waterways help reduce runoff and control erosion.
Growing cover crops, returning crop residue, and
applying manure help maintain the content of organic
matter.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

If this soil is used as woodland, potential productivity is
moderate. Because bedrock is at a depth of 10 to 20
inches and the soil is droughty, seedling mortality is a
severe problem. Machine planting is practical in the large
areas.

This soil has severe limitations for most nonfarm uses,
especially homesites and onsite waste disposal, because
of very low available water capacity, bedrock at a depth
of 10 to 20 inches, and numerous coarse fragments on
the surface. :

This soil is in capability subclass llle and in woodland
group 4d.

KnC—Klinesville very shaly silt loam, 8 to 15
percent slopes. This is a sloping, shallow, well drained
soil on side slopes of ridges and in valieys. Individual
areas are long and narrow and range from 5 to 20 acres.
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Typically, the surface layer is reddish brown very shaly
silt foam about 5 inches thick. The subsoil is reddish
brown very shaly silt loam 10 inches thick. Partly
weathered dusky red shale bedrock is at a depth of 15
inches.

Included with this soil in mapping are small areas of
Calvin, Lehew, Berks, and Weikert soils. Included areas
make up about 15 percent of the mapped acreage.

* Permeability is moderately rapid, and available water
capacity is very low. Runoff is rapid. If the soil is not
limed, it is very strongly acid to medium acid throughout.

In most areas this soil is used as pasture or woodland
or for cultivated crops or hay. in a few areas it is used as
homesites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a very
severe hazard. Shallow depth to bedrock and very low
available water capacity reduce yields. Contour
stripcropping, diversions, grassed waterways, minimum
tillage, and crop rotation help reduce runoff and control
erosion. Growing cover crops, returning crop residue,
and applying manure help maintain the content of
organic matter.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

If this soil is used as woodiand, potential productivity is
moderate. Because of bedrock at a'depth of 10 to 20
inches and very low available water capacity, seedling
mortality is a severe problem. Machine planting is
practical in the large areas.

This soil has severe limitations for most nonfarm uses,
especially for homesites and onsite waste disposal,
because of slope, bedrock at a depth of 10 to 20 inches,
and numerous coarse fragments on the surface.

This soil is in capability subclass IVe and in woodland
group 4d.

KnD—Klinesville very shaly siit loam, 15 to 25
percent slopes. This is a moderately steep, shallow,
well drained soil on side slopes of ridges. Individual
areas are long and narrow and range from 5 to 50 acres.

Typically, the surface layer is reddish brown very shaly
silt loam about 5 inches thick. The subsoil is reddish
brown very shaly silt loam 10 inches thick. Weathered
dusky red shale bedrock is at a depth of 15 inches.

included with this soil in mapping are areas of Calvin,
Lehew, Berks, and Weikert soils. included areas make
up about 15 percent of the mapped acreage.

Permeability is moderately rapid, and available water
capacity is very low. Surface runoff is very rapid. If the
soil is not limed, it is very strongly acid to medium acid
throughout.

In most areas this soil is used as woodland, pasture,
or hayland. In a few areas it is used as homesites and
for other nonfarm uses.

Soil Survey

This soil is too shallow, steep, and droughty to be
suitable for cultivated crops and improved pasture.
Yields are so low that it is not economical to use this soil
for these purposes.

If this soil is used as woodland, potential productivity is
moderate. Seedling mortality is a severe problem
because of droughtiness. The use of equipment is
restricted because of moderately steep slopes.

This soil has very severe limitations for homesites and
onsite waste disposal and most other nonfarm uses
because of slope, bedrock at a depth of 10 to 20 inches,
numerous coarse fragments on the surface, and very low
available water capacity.

This soil is in capability subclass Vle and in woodland
group 4d. :

KrA—Kreamer cherty silt loam, 0 to 3 percent
slopes. This is a nearly level, deep, moderately well
drained soil on ridgetops and along drainageways.
Individual areas are irregular in shape and oval or are
long and narrow and range from 3 to 20 acres.

Typically, the surface layer is dark yellowish brown
cherty silt loam about 9 inches thick. The subsoil is 51
inches thick. In the upper part, to a depth of 40 inches, it
is yellowish brown cherty silty clay loam and cherty silty
clay and is mottled below a depth of 21 inches. In the-
lower part, to a depth of 60 inches, it is strong brown
cherty clay and is mottled. The substratum to a depth of
66 inches is strong brown cherty clay.

Included with this soil in mapping are areas of Elliber,
Ernest, Evendale, Edom, and Hagerstown soils. Also
included are areas of Kreamer soils that are less than 15
percent coarse fragments in the surface layer. Included
areas make up about 15 percent of the mapped
acreage.

Permeability is slow, and available water capacity is
moderate. Surface runoff is slow. The seasonal high
water table is at a depth of 1 1/2 to 3 feet. If the soil is
not limed, it is neutral to very strongly acid in the surface
layer and upper part of the subsoil and is strongly acid or
very strongly acid in the lower part of the subsoil.

In most areas this soil is used for cultivated crops or
hay or as pasture. I[n some areas it is used as woodland.
In a few areas it is used as homesites and for other
nonfarm uses.

If this soil is used for cultivated crops, erosion is a
slight hazard. Crops respond well to fertilizer and good
management. Surface and subsurface drains are
needed, in places, to permit timely tillage and improve
crop vields. Crop rotation, minimum tillage, returning crop
residue, growing cover crops, and applying manure help
maintain the content of organic matter.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.
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This soil is suited to use as woodland, and potential
productivity is moderately high. The use of equipment in
planting and harvesting is restricted during wet periods
because of the seasonal high water table.

This soil has severe limitations for most nonfarm uses,
especially for homesites and onsite waste disposal,
because of slow permeabilty, the seasonal high water
table, and clayey subsoil.

This soil is in woodland capability subclass llw and in

“woodland group 3w.

KrB—Kreamer cherty silt loam, 3 to 8 percent
slopes. This is a gently sloping, deep, moderately well
drained soil on ridgetops and along drainageways.
Individual areas are long and narrow or are irregular in
shape and range from 5 to 30 acres.

Typically, the surface layer is dark yellowish brown
cherty silt loam about 9 inches thick. The subsoil is 51
inches thick. In the upper part, to a depth of 40 inches, it
is yellowish brown cherty silty clay loam and cherty silty
clay and is mottled below a depth of 21 inches. In the
lower part, to a depth of 60 inches, it is strong brown
cherty clay and is mottled. The substratum to a depth of
66 inches is strong brown cherty clay.

Included with this soil in mapping are areas of Elliber,
Ernest, Evendale, and Edom soils. Also included are
areas of Kreamer soils that are less than 15 percent
coarse fragments in the surface layer and areas of
Kreamer soils that have a stony surface. Included areas
make up about 15 percent of the mapped acreage.

Permeability is slow, and available water capacity is
moderate. Surface runoff is medium. The seasonal high
water table is at a depth of 1 1/2 to 3 feet. If the soil is
not limed, it is neutral to very strongly acid in the surface
layer and upper part of the subsoil and is strongly acid or
very strongly acid in the lower part of the subsoil.

In most areas this soil is used for cultivated crops or
hay or as pasture. In some areas it is used as woodland.
In a few areas it is used as homesites and for other
nonfarm uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard. Crops respond well to fertilizer and
good management. Contour stripcropping, terraces,
minimum tillage, and grassed waterways help reduce
runoff and control erosion. Growing cover crops,
returning crop residue, and applying manure help
maintain the content of organic matter.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. The use of equipment in
planting and harvesting is restricted during wet periods
because of a seasonal high water table.

This soil has severe limitations for most nonfarm uses,
especially homesites and onsite waste disposal, because
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of slow permeability, the seasonal high water table, and
the clayey subsoil.

This soil is in capability subclass Ile and in woodland
group 3w.

KrC—Kreamer cherty silt loam, 8 to 15 percent
slopes. This is a sloping, deep, moderately well drained
soil on ridgetops, along drainageways, and on lower
slopes of ridges. Individual areas are long and narrow or
are irregular in shape and range from 5 to 30 acres.

Typically, the surface layer is dark yellowish brown
cherty silt loam about 9 inches thick. The subsoil is 51
inches thick. In the upper part, to a depth of 40 inches, it
is yellowish brown cherty silty clay loam and cherty silty
clay and is mottled below a depth of 21 inches. In the
lower part, to a depth of 60 inches, it is strong brown
cherty clay and is mottled. The substratum to a depth of
66 inches is strong brown cherty clay.

Included with this soil in mapping are areas of Elliber,
Ernest, and Edom soils and areas of Kreamer soils that
are less than 15 percent coarse fragments in the surface
layer. Also included are areas of Kreamer soils that have
slopes of more than 15 percent. Included areas make up
about 15 percent of the mapped acreage.

Permeability is slow, and available water capacity is
moderate. Surface runoff is medium. The seasonal high
water table is at a depth of 1 1/2 to 3 feet. If the soil is
not limed, it is neutral to very strongly acid in the surface
layer and upper part of the subsoil and is strongly acid or
very strongly acid in the lower part of the subsoil.

In most areas this soil is used for cultivated crops or
hay or as pasture. In some areas it is used as woodland.
In a few areas it is used as homesites and for other
nonfarm uses.

If this soil is used for cultivated crops, erosion is a
severe hazard. Crops respond well to fertilizer and good
management. Diversions, grassed waterways, contour
stripcropping, and crop rotation help reduce runoff and
control erosion. Returning crop residue, growing cover
crops, and applying manure help maintain the content of
organic matter and improve sail tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. The use of equipment in
planting and harvesting is restricted because of a
seasonal high water table. The hazard of erosion is a
problem in harvesting.

This soil has severe limitations for most nonfarm uses,
especially homesites and onsite waste disposal, because
of slope, slow permeability, the seasonal high water
table, and the clayey subsoil.

This soil is in capability subclass Ille and in woodland
group 3w.
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LdB—Laidig channery loam, 3 to 8 percent slopes.

This is a gently sloping, deep, well drained soil on
benches of ridges and on lower slopes of mountains.
Individual areas are long and narrow or are irregular in
shape and range from 10 to 80 acres.

Typically, the surface layer is dark grayish brown
channery loam 8 inches thick. The subsoil is 52 inches
thick. In the upper part, to a depth of 32 inches, it is
yellowish brown channery silt loam. In the lower part, to
a depth of 60 inches, it is a yellowish brown, channery
sandy clay loam and very channery sandy clay loam
fragipan that is mottled.

Included with this soil in mapping are small areas of
Hazleton, Buchanan, Murrill, and Meckesville soils and
some areas of Laidig soils that have slopes of less than
3 percent. Included areas make up about 15 percent of
the mapped acreage.

Permeability is moderately slow, and available water
capacity is moderate. Surface runoff is medium. If the
soil is not limed, it is strongly acid to extremely acid
throughout.

In most areas this soil is used for cultivated crops or
as pasture or woodland. In a few areas it is used as
homesites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard. Crops respond well to fertilizer and
good management. Contour stripcropping, terraces,
cover crops, and crop rotation help reduce runoff and
control erosion. Returning crop residue and adding
manure help maintain the content of organic matter and
improve soil tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. Management problems
are few. Machine planting is practical in the large areas.

This soil has limitations for most nonfarm uses,
especially homesites and onsite waste disposal.
Limitations include moderately slow permeability and
coarse fragments in the soil.

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

LdC—Laidig channery loam, 8 to 15 percent
slopes. This is a sloping, deep, well drained soil on
benches of ridges and on lower slopes of mountains.
Individual areas are long and narrow or are irregular in
shape and range from 10 to 100 acres.

Typically, the surface layer is dark grayish brown
channery loam 8 inches thick. The subsoil is 52 inches
thick. In the upper part, to a depth of 32 inches, it is
yellowish brown channery silt loam. In the lower part, to
a depth of 60 inches, it is a yellowish brown channery
sandy clay loam and very channery sandy clay loam
fragipan that is mottled.

Soil Survey

Included with this soil in mapping are small areas of
Hazleton, Morrison, Buchanan, Murrill, and Meckesville
soils and areas of Laidig soils that have slopes of more
than 15 percent. Included areas make up about 15
percent of the mapped acreage.

Permeability is moderately slow, and available water
capacity is moderate. Runoff is rapid. If the soil is not
limed, it is strongly acid to extremely acid throughout.

In most areas this soil is used for cultivated crops or
as pasture or woodland. In a few areas it is used as
homesites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
severe hazard. Crops respond well to fertilizer and good
management. Diversions, grassed waterways, contour
stripcropping, cover cropping, and crop rotation help
reduce runoff and control erosion. Returning crop
residue and adding manure help maintain the content of
organic matter and improve soil tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. Management problems
are few. Machine planting’is practical in the large areas.

This soil has limitations for most nonfarm uses,
especially homesites and onsite waste disposal because
of slope, moderately slow permeability, and coarse
fragments in the surface layer.

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

LgB—Laidig very stony loam, 0 to 8 percent
slopes. This is a nearly level and gently sloping, deep,
well drained soil on benches of ridges and on lower
slopes of mountains. Stones and boulders, 1 foot to 6
feet or more in diameter, cover 3 to 15 percent of the
surface. Individual areas are long and narrow or are
irregular in shape and range from 10 to 50 acres.

Typically, the surface layer is dark grayish brown
channery loam 8 inches thick. The subsoil is 52 inches
thick. In the upper part, to a depth of 32 inches, it is
yellowish brown channery silt loam. In the lower part, to
a depth of 60 inches, it is a yellowish brown channery
sandy clay loam and very channery sandy clay loam
fragipan that is mottled.

Included with this soil in mapping are small areas of
stony and extremely stony Laidig soils and small areas
of stony Buchanan, Hazleton, Lehew, Morrison, and
Meckesville soils and Dystrochrepts. Included areas
make up about 20 percent of the mapped acreage.

Permeability is moderately slow, and available water
capacity is moderate. Runoff is slow or medium. If the
soil is not limed, it is strongly acid to extremely acid
throughout. '
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In most areas this soil is used as woodland or pasture.
In a few areas it is used as homesites and for other
nonfarm uses.

This soil is too stony to be suitable for cultivated crops
and improved pasture. It is not economically feasible to
remove the trees and stones to make the soil suitable
for cultivated crops or pasture.

This soil is suited to use as woodland, and potential
productivity is moderately high. Management problems
are few. Machine planting is limited because of large
stones on the surface.

This soil has limitations for most nonfarm uses,
especially homesites and onsite waste disposal.
Limitations include moderately slow permeability and
large stones on the surface.

This soil is in capability subclass VIs and in woodland
group 3o0.

LgD—Laidig very stony loam, 8 to 25 percent
slopes. This is a sloping and moderately steep, deep,
well drained soil on benches of ridges and on upper and
middle slopes of mountains. Stones and boulders, 1 foot
to 6 feet or more in diameter, cover 3 to 15 percent of
the surface. Individual areas are broad and long and
range from 10 to 200 acres.

Typically, the surface layer is dark grayish brown
channery loam 8 inches thick. The subsaoil is 52 inches
thick. In the upper part, to a depth of 32 inches, it is
yellowish brown channery silt loam. In the lower part, to
a depth of 60 inches, it is a yellowish brown channery
sandy clay loam and very channery sandy clay loam
fragipan that is mottled.

Included with this soil in mapping are small areas of
stony and extremely stony Laidig soils and areas of
stony Clymer, Buchanan, Hazleton, Lehew, Morrison,
and Meckesville soils and Dystrochrepts. Included areas
make up about 15 percent of the mapped acreage.

Permeability is moderately slow, and available water
capacity is moderate. Runoff is rapid or very rapid. if the
soil is not limed, it is strongly acid to extremely acid
throughout.

In most areas this soil is used as woodland or pasture.
In a few small areas it is used as homesites and for
other nonfarm uses.

This soil is too stony and steep to be suitable for
cultivated crops and improved pasture. it is not
economically feasible to remove trees and stones in
order to make the soil suitable for cultivated crops or
pasture.

This soil is fairly suited to use as woodland, and in
most areas it is in trees. Potential productivity is
moderately high. Because of moderately steep slopes,
the use of machinery for harvesting and tree planting is
restricted.

This soil has severe limitations for homesites, onsite
waste disposal, and other nonfarm uses because of
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large stones on the surface, moderately steep slopes,
and moderately slow permeability.

This soil is in capability subclass VIs and in woodland
group 3r.

LpB—Lehew very stony loam, 0 to 8 percent
slopes. This is a nearly level and gently sloping,
moderately deep, well drained soil on ridges and
mountaintops. Stones and boulders, 1 foot to 6 feet or
more in diameter, cover 3 to 15 percent of the surface.
Individual areas are long and narrow or are oval and
range from 5 to 50 acres.

Typically, the surface layer is dark brown channery
loam 9 inches thick. The subsoil is reddish brown
channery sandy loam and very channery sandy loam 21
inches thick. The substratum extends to a depth of 38
inches and is reddish brown very channery sandy loam.
Partially weathered reddish brown sandstone bedrock is
at a depth of 38 inches.

Included with this soil in mapping are areas of stony
Hazleton, Meckesville, and Morrison soils and some
areas of Dystrochrepts. Included areas make up about
10 percent of the mapped acreage.

Permeability is moderately rapid and rapid, and
available water capacity is moderate. Surface runoff is
moderate. If the soil is not limed, it is strongly acid or
very strongly acid throughout.

In most areas this soil is used as woodland or pasture.
In a few areas it is used as homesites and for other
nonfarm uses.

This soil is too stony to be suitable for cultivated crops
and improved pasture. It is not economically feasible to
remove trees and stones in order to make the soil
suitable for cultivated crops or pasture.

This soil is fairly suited to use as woodland, and
potential productivity is moderate. Machine planting is
restricted because of large stones on the surface.

This soil has severe limitations for homesites, onsite
waste disposal, and other nonfarm uses because of
moderate depth to bedrock and numerous large stones
on the surface.

This soil is in capability subclass Vis and in woodland
group 4o0.

LpD—Lehew very stony loam, 8 to 25 percent
slopes. This is a sloping and moderately steep,
moderately deep, well drained soil on ridges and upper
slopes of mountains. Stones and boulders, 1 foot to 6
feet or more in diameter, cover 3 to 15 percent of the
surface. Individual areas are long and narrow and range
from 5 to 50 acres.

Typically, the surface layer is dark brown channery
loam 9 inches thick. The subsoil is reddish brown
channery sandy loam and very channery sandy loam 21
inches thick. The substratum extends to a depth of 38
inches and is reddish brown very channery sandy loam.
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Partially weathered reddish brown sandstone is at a
depth of 38 inches.

Included with this soil in mapping are areas of stony
Hazleton, Meckesville, and Morrison soils and some
areas of Dystrochrepts. Included areas make up about
15 percent of the mapped acreage.

Permeability is moderately rapid and rapid, and
available water capacity is moderate. Surface runoff is
moderately rapid and rapid. If the soil is not limed, it is
strongly acid or very strongly acid throughout.

In most areas this soil is used as woodland. In some
areas it is in permanent pasture. In a few areas it is used
as homesites and for other nonfarm uses.

This soil is too stony to be suitable for cultivated crops
and improved pasture. It is not economically feasible to
remove trees and stones in order to make the soil
suitable for cultivated crops or pasture.

This soil is suited to use as woodland, and potential
productivity is moderately high. Siopes interfere with use
of machinery. Large stones on the surface are a problem
in machine planting.

This soil has severe limitations for homesites, onsite
waste disposal, and other nonfarm uses because of
bedrock at a depth of 20 to 40 inches, numerous large
stones on the surface, and slope.

This soil is in capability subclass VI and in woodland
group 3r.

Ls—Lindside siit loam. This is a nearly level, deep,
moderately well drained soil on flood plains. Individual
areas are long and narrow and range from 2 to 10 acres.
Slopes range from 0 to 3 percent.

Typically, the surface layer is dark brown silt loam
about 9 inches thick. The subsoil is 27 inches thick. In
the upper part, it is brown silt loam. In the lower part, it is
dark yellowish brown siity clay loam and is mottled. The
substratum to a depth of 60 inches is dark yellowish
brown, stratified silt loam and silty clay loam and is
mottled.

Included with this soil in mapping are some areas of
Huntington, Middlebury, and Melvin soils and some areas
of soils that have a coarser textured surface layer.
Included areas make up about 10 percent of the mapped
acreage.

Permeability is moderate and moderately slow, and
available water capacity is high. Surface runoff is slow.
The seasonal high water table is at a depth of 1 1/2to 3
feet. This soil is flooded occasionally. If the soil is not
limed, it is strongly acid to slightly acid in the surface
layer and upper part of the subsoil and medium acid to
neutral in the lower part of the subsoil and in the
substratum.

In most areas this soil is used for cultivated crops or
as pasture or woodland. In some areas it is used as
homesites and for other nonfarm uses.

This soil is suited to cultivated crops, and in most
areas it is farmed. Erosion is a slight hazard. Flooding
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following intensive rainfall can damage crops and reduce
the crop yields. Keeping natural drainageways open and
constructing surface and subsurface drains where
needed help facilitate timely tillage and increase crop
yields. Growing cover crops and returning crop residue
help maintain the content of organic matter.

If this soil is used as pasture, proper stocking rates
and restricted grazing during wet periods help maintain
key plant species. Grasses that can tolerate wetness
should be grown. Optimum production requires periodic
applications of fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is very high. Tree species that can tolerate
wetness should be planted. The seasonal high water
table interferes with harvestlng and planting during wet
periods.

This soil has severe limitations for homesites, onsite
waste disposal, and other nonfarm uses because of
flooding and the seasonal high water table.

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

McB—Meckesville silt loam, 3 to 8 percent slopes.
This is a gently sloping, deep, well drained soil on
benches of ridges and on lower slopes of mountains.
Individual areas are long and narrow or are |rregular in
shape and range from 5 to 40 acres.

Typically, the surface layer is dark brown silt loam
about 2 inches thick. The subsurface layer is brown silt
loam 8 inches thick. The subsoil is 44 inches thick. In
the upper part, to a depth of 31 inches, it is dark reddish
brown and reddish brown silty clay loam and channery
silty clay loam. In the lower part, to a depth of 54 inches,
it is a reddish brown channery loam fragipan. The
substratum to a depth of 60 inches is reddish brown very
channery loam.

Included with this soil in mapping are areas of
Albrights, Lehew, Calvin, Hazleton, and Laidig soils and
areas of Meckesville soils that have a channery loam
surface layer. Included areas make up about 15 percent
of the mapped acreage.

Permeability is moderately slow, and available water
capacity is moderate. Surface runoff is medium. If the
soil is not limed, it is extremely acid to strongly acid
throughout.

In most areas this soil is used for cultivated crops or
as woodland or pasture. In a few areas it is used as
homesites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard. Crops respond well to fertilizer and
good management. Terraces, grassed waterways,
contour stripcroping, cover cropping, and crop rotation
help reduce runoff and control erosion. Returning crop
residue and adding manure help maintain the content of
organic matter and improve soil tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
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Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is high. Management problems are few.
Machine planting is practical in the large areas.

This soil has limitations for homesites, onsite waste
disposal, and many nonfarm uses because of moderately
slow permeability.

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

-MdB—Meckesville very stony silt loam, 0 to 8
percent slopes. This is a nearly level and gently sloping,
deep, well drained soil on benches of ridges and on
lower slopes of mountains. Stones and boulders, 1 foot
to 6 feet or more in diameter, cover 3 to 15 percent of
the surface. Individual areas are long and narrow or are
irregular in shape and range from 5 to 50 acres.

Typically, the surface layer is dark brown silt loam
about 2 inches thick. The subsurface layer is brown silt
loam 8 inches thick. The subsoil is 44 inches thick. In
the upper part, to a depth of 31 inches, it is dark reddish
brown and reddish brown silty clay loam and channery
silty clay loam. In the lower part, to a depth of 54 inches,
it is a reddish brown channery loam fragipan. The
substratum to a depth of 60 inches is reddish brown very
channery loam.

Included with this soil in mapping are areas of stony
Albrights, Lehew, Hazleton, and Buchanan soils and
areas of Meckesville soils that have more than 15
percent of the surface covered with stones and boulders.
Included areas make up about 10 percent of the mapped
acreage.

Permeabilty is moderately slow, and available water
capacity is moderate. Surface runoff is slow or medium.
If the soil is not limed, it is extremely acid to strongly
acid throughout.

In most areas this soil is used as pasture and
woodland. In a few areas it is used as homesites and for
other nonfarm uses.

This soil is too stony to be suitable for cultivated crops
or improved pasture. It is not economically feasible to
remove the trees and stones to make the soil suitable
for cultivated crops or pasture.

This soil is suited to use as woodland, and potential
productivity is high. Management problems are few.
Machine planting is restricted because of large stones
on the surface.

This soil has limitations for most nonfarm uses,
especially onsite waste disposal. Limitations include
numerous stones on the surface and moderately slow
permeability.

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

MdD—Meckesville very stony silt loam, 8 to 25
percent slopes. This is a sloping and moderately steep,
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deep, well drained soil on lower slopes of mountains.
Stones and boulders, 1 foot to 6 feet or more in
diameter, cover 3 to 15 percent of the surface. Individual
areas are long and narrow or are irregular in shape and
range from 5 to 75 acres.

Typically, the surface layer is dark brown silt loam
about 2 inches thick. The subsurface layer is brown silt
loam 8 inches thick. The subsoil is 44 inches thick. In
the upper part, to a depth of 31 inches, it is dark reddish
brown and reddish brown silty clay loam and channery
silty clay loam. In the lower part, to a depth of 54 inches,
it is a reddish brown channery loam fragipan. The
substratum to a depth of 60 inches is reddish brown very
channery loam.

Included with this soil in mapping are areas of stony
Albrights, Lehew, Morrison, Hazleton, Buchanan, and
Laidig soils. Included areas make up about 15 percent of
the mapped acreage.

Permeability is moderately slow, and available water
capacity is moderate. Surface runoff is moderately rapid
to rapid. If the soil is not limed, it is extremely acid to
strongly acid throughout.

In nearly all of the areas this soil is used as woodland
and pasture. In a few areas it is used as homesites and
for other nonfarm uses.

This soil is too stony to be suitable for cultivated crops
or improved pasture. It is not economically feasible to
remove trees and stones to make the soil suitable for
cultivated crops or pasture.

This soil is suited to use as woodland, and potential
productivity is high. However, slope restricts the use of
equipment and large stones on the surface and
interferes with machine planting.

This soil has severe limitations for most nonfarm uses,
especially onsite waste disposal, because of slope,
moderately slow permeability, and numerous stones on
the surface.

This soil is in capability subclass Vis and in woodland
group 2r.

Me—Melvin silt loam. This is a nearly level, deep,
poorly drained soil on fiood plains. Individual areas are
smooth and slightly concave or are long and narrow and
range from 2 to 10 acres. Slopes range from 0 to 3
percent.

Typically, the surface layer is grayish brown silt loam 9
inches thick. The subsoil is mottled, grayish brown silt
loam 17 inches thick. The substratum to a depth of 40
inches is mottled, dark gray light silty clay loam, and to a
depth of 62 inches it is mottled, light gray sand.

Included with this soil in mapping are areas that have
a coarser textured surface layer and areas of very poorly
drained soils. Also included are small areas of Lindside
and Warners soils. Included areas make up about 15
percent of the mapped acreage.

Permeability is moderate, and available water capacity
is high. Surface runoff is slow or ponded. The high water
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table is at the surface or within 1 foot. This soil is
occasionally flooded (fig. 21). If the soil is not limed, it is
slightly acid to mildly alkaline throughout.

In most areas this soil is used as pasture or woodland.
In some areas it is used for cultivated crops. In a few
areas it is used as homesites and for other nonfarm
uses.

If this soil is used for cultivated crops, erosion is a
slight hazard. Crops that are tolerant of wetness can be
grown if the soil is drained. Flooding following intensive
rainfall can damage crops and reduce crop yields.
Returning crop residue and adding manure help maintain
the content of organic matter and improve soil tilth.

If this soil is used as pasture, proper stocking rates,
restricted grazing during wet seasons, and rotational
grazing help maintain key plant species. Optimum
production requires periodic applications of fertilizer to
maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is very high for water-tolerant species.
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Because of wetness, seedling mortality is a severe
probiem and the use of equipment is restricted.

This soil has severe limitations for homesites, onsite
waste disposal, and nonfarm uses because of flooding
and the high water table.

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

Mf—Middlebury solls. These soils are nearly level,
deep, moderately well drained and somewhat poorly
drained soils on flood plains. Individual areas are long
and narrow and range from 2 to 10 acres. Some areas
consist mostly of Middlebury silt loam, some consist
mostly of Middlebury loam or fine sandy loam, and in
some areas the various surface textures are
intermingled. These soils were mapped as a single unit
because of similarity in use and manangement. Slopes
range from O to 3 percent.

Typically, the surface layer is dark grayish brown silt
loam about 9 inches thick. The subsoil is brown or dark

Figure 21.—Melvin silt loam is occasionally flooded.



Cumberland and Perry Counties, Pennsylvania

brown silt loam 11 inches thick. The substratum to a
depth of 34 inches is dark grayish brown silt loam and is
mottled, and below that, it is dark grayish brown and
grayish brown gravelly sandy loam.

Included with these soils in mapping are small areas of
Lindside, Huntington, Melvin, Atkins, and Tioga soils and
areas where the subsoil is very strongly acid. Included
areas make up about 20 percent of the mapped
acreage.

Permeability is moderate, and available water capacity
is high. Surface runoff is slow. The seasonal high water
table is at a depth of 1/2 foot to 3 feet. These soils are
frequently flooded. If these soils are not limed, they are
strongly acid to slightly acid in the surface layer and
medium acid to neutral in the subsoil and substratum.

In most areas these soils are used for cultivated crops
or as pasture or woodland. In a few areas they are used
as homesites and for other nonfarm uses.

If these soils are used for cultivated crops, erosion is a
slight hazard. Crops respond well to fertilizer and good
management. These soils are suitable for cultivation;
however, frequent flooding can damage crops. Returning
crop residue and applying manure help maintain the
content of organic matter.

If these soils are used as pasture, proper stocking
rates and rotational grazing help maintain key plant
species. Optimum production requires periodic
applications of fertilizer to maintain soil fertility.

These soils are suited to use as woodland, and
potential productivity is high. Management problems are
few. Machine planting is practical in the large areas.

These soils have severe limitations for homesites,
onsite waste disposal, and many nonfarm uses because
of flooding and the seasonal high water table.

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

MnA--Monongahela silt loam, 0 to 3 percent
slopes. This is a nearly level, deep, moderately well
drained soil on stream terraces. Individual areas are oval
or are broad and irregular in shape and range from 3 to
30 acres.

Typically, the surface layer is brown silt loam 9 inches
thick. The subsaoil is 37 inches thick. In the upper part, to
a depth of 21 inches, it is light yellowish brown gravelly
silty clay loam. in the lower part, to a depth of 46 inches,
it is a strong brown and reddish yellow gravelly clay loam
fragipan that is mottled. The substratum to a depth of 62
inches is light olive brown shaly loam.

Included with this soil in mapping are some areas of
Allegheny, Raritan, Birdsboro, and Tyler soils and areas
of soils, similar to Monongahela soils, that are medium
acid to slightly acid in the subsoil. Included areas make
up about 20 percent of the mapped acreage.

Permeability is moderately slow or slow, and available
water capacity is moderate. Surface runoff is slow. The
seasonal high water table is at a depth of 1-1/2 to 3
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feet. This soil is often ponded after a heavy rain. If the
soil is not limed, it is strongly acid or very strongly acid
throughout.

In most areas this soil is used for cultivated crops or
hay or as pasture. In some areas it is used as woodland.
In a few areas it is used as homesites and for other
nonfarm uses.

If this soil is used for cultivated crops, erosion is a
slight hazard. The seasonal high water table delays
tillage and harvesting during wet seasons. Crops
respond well to fertilizer and good management. Surface
and subsurface drains are needed to remove excess
water and facilitate timely tillage. Growing cover crops,
returning crop residue, and including hay in the cropping
system help maintain the content of organic matter and
good tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Grasses that tolerate wetness should be grown.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. Wetness restricts the use
of machinery. Machine planting is practical in the large
areas. '

This soil has severe limitations for homesites, onsite
waste disposal, and many nonfarm uses because of the
seasonal high water table and moderately slow or slow
permeability.

This soil is in capability subclass liw and in woodland
group 3w.

MnB—Monongahela silt loam, 3 to 8 percent
slopes. This is a gently sloping, deep, moderately well
drained soil on stream terraces. Individual areas are oval
or are broad and irregular in shape and range from 5 to
30 acres.

Typically, the surface layer is brown silt loam 9 inches
thick. The subsoil is 37 inches thick. In the upper part, to
a depth of 21 inches, it is light yellowish brown gravelly
silty clay loam. In the lower part, to a depth of 46 inches,
it is a strong brown and reddish yellow gravelly clay loam
fragipan that is mottled. The substratum to a depth of 62
inches is light olive brown shaly loam.

Included with this soil in mapping are areas of
Allegheny, Raritan, and Birdsboro soils and areas of
soils, similar to Monongahela soils, that are medium acid
to slightly acid in the subsoil. Included areas make up
about 20 percent of the mapped acreage.

Permeability is moderately slow or slow, and available
water capacity is moderate. Surface runoff is medium.
The seasonal high water table is at a depth of 1 1/2t0 3
feet. If the soil is not limed, it is strongly acid or very
strongly acid throughout.

In most areas this soil is used for cultivated crops or
hay or as pasture. In some areas it is used as woodland.
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In a few areas it is used as homesites and for other
nonfarm uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard. The seasonal high water table delays
tillage and harvesting during wet seasons. Crops
respond well to fertilizer and good management. Surface
and subsurface drains are needed to remove excess
water and facilitate timely tillage. Stripcropping, grassed
waterways, and terraces help reduce runoff and control

erosion. Returning crop residue and growing cover crops

help maintain the content of organic matter and good
tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Grasses that tolerate wetness should be grown.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. Wetness restricts the use
of machinery. Machine planting is practical in the large
areas.

This soil has severe limitations for homesites, onsite
waste disposal, and many nonfarm uses because of the
seasonal high water table and moderately slow or slow
permeability.

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

MnC—Monongahela silt loam, 8 to 15 percent
slopes. This is a sloping, deep, moderately well drained
soil on stream terraces. Individual areas are irregularly
oval or are long and narrow and range from 5 to 15
acres.

Typically, the surface layer is brown silt loam 9 inches
thick. The subsoil is 37 inches thick. In the upper part, to
a depth of 21 inches, it is light yellowish brown gravelly
silty clay loam. In the lower part, to a depth of 46 inches,
it is a strong brown and reddish yellow gravelly clay loam
fragipan that is mottled. The substratum to a depth of 62
inches is light olive brown shaly loam.

Included with this soil in mapping are small areas of
Allegheny, Berks, and Weikert soils. Included areas
make up about 10 percent of the mapped acreage.

Permeability is moderately slow or slow, and available
water capacity is moderate. Surface runoff is rapid. The
seasonal high water table is at a depth of 1 1/2t0 3
feet. If the soil is not limed, it is strongly acid or very
strongly acid throughout.

In most areas this soil is used for cultivated crops or
hay or as pasture. In some areas it is used as woodland.
In a few areas it is used as homesites and for other
nonfarm uses.

If this soil is used for cultivated crops, erosion is a
severe hazard. Crops respond well to fertilizer and good
management. Contour stripcropping, diversions, cover
cropping, and crop rotation help reduce runoff and
control erosion. Returning crop residue and applying

Soil Survey

manure help maintain the content of organic matter.
Drainage can be improved by installing subsurface
drains.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Grasses that tolerate wetness should be grown.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. Because of wetness and
slope, erosion is a hazard, and the use of equipment is
limited. Machine planting is practical in the large areas.

This soil has severe limitations for homesites, onsite
waste disposal, and many nonfarm uses because of
slope, seasonal high water table, and moderately slow or
slow permeability.

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

MoB—Morrison sandy loam, 3 to 8 percent slopes.
This is a gently sloping, deep, well drained soil on
benches and ridgetops. Individual areas are long and
narrow and range from 3 to 30 acres.

Typically, the surface layer is light yellowish brown
sandy loam about 8 inches thick. The subsoil is 45
inches thick. In the upper part, to a depth of 25 inches, it
is light yellowish brown sandy loam. In the lower part, to
a depth of 53 inches, it is strong brown and yellowish
red channery sandy clay loam. The substratum to a
depth of 60 inches is yellowish red channery sandy
loam.

Included with this soil in mapping are areas of soils
that have slopes of less than 3 percent and areas of
Hazleton and Elliber soils. Included areas make up about
15 percent of the mapped acreage.

Permeability is moderate or moderately rapid, and
available water capacity is moderate. Surface runoff is
medium. If the soil is not limed, it is extremely acid to
strongly acid in the surface layer and upper part of the
subsoil and is strongly acid or medium acid in the lower
part of the subsoil and substratum.

In most areas this soil is used as woodland. in some
areas it is used for cultivated crops and as pasture. In a
few areas it is used as homesites and for other nonfarm
uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard. Crops respond well to fertilizer and
good management. Contour stripcropping, terraces,
grassed waterways, crop rotation, and cover crops help
control erosion. Returning crop residue and adding
manure help maintain the content of organic matter.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.
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This soil is suited to use as woodland, and potential
productivity is moderately high. Management problems
are few. Machine planting is practical in the large areas.

This soil has few limitations for homesites, onsite
waste disposal, and many nonfarm uses.

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

MoC—Morrison sandy loam, 8 to 15 percent
slopes. This is a sloping, deep, well drained soil on
benches and side slopes of ridges. Individual areas are
irregular in shape or long and narrow and range from 3
to 30 acres.

Typically, the surface layer is light yellowish brown
sandy loam about 8 inches thick. The subsoil is 45
inches thick. In the upper part, to a depth of 25 inches, it
is light yellowish brown sandy loam. In the lower part, to
a depth fo 53 inches, it is strong brown and yellowish
red channery sandy clay loam. The substratum to a
Idepth of 60 inches is yellowish red channery sandy
oam.

Included with this soil in mapping are areas of Elliber,
Hazleton, Clymer, and Lehew soils. Included areas make
up about 10 percent of the mapped acreage.

Permeability is moderate or moderately rapid, and
available water capacity is moderate. Surface runoff is
rapid. If the soil is not limed, it is extremely acid to
strongly acid in the surface layer and upper part of the
subsoil and strongly acid to medium acid in the iower
part of the subsoil and in the substratum.

In most areas this soil is used as woodland. In some
areas it is used for cultivated crops and as pasture. In a
few areas it is used as homesites and for other nonfarm
uses.

If this soil is used for cultivated crops, erosion is a
severe hazard. Crops respond fairly well to fertilizer and
good management. Contour stripcropping, diversions,
grassed waterways, crop rotation, and cover cropping
help reduce runoff and control erosion. Returning crop
residue and applying manure help maintain the content
of organic matter.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. Management problems
are few. Machine planting is practical in the large areas.

This soil has limitations for many nonfarm uses,
especially homesites and onsite waste disposal, because
of slope.

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

MoD—Morrison sandy loam, 15 to 25 percent
slopes. This is a moderately steep, deep, well drained
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soil on benches and side slopes of ridges. Individual
areas are long and narrow and range from 3 to 30 acres.
Typically, the surface layer is light yellowish brown
sandy loam about 8 inches thick. The subsoil is 45
inches thick. In the upper part, to a depth of 25 inches, it

“is light yellowish brown sandy loam. In the lower part, to

a depth of 53 inches, it is strong brown and yellowish
red channery sandy clay loam. The substratum to a
depth of 60 inches is yellowish red channery sandy
foam.

Included with this soil in mapping are areas of soils
that have slopes of more than 25 percent and some
areas of Elliber, Hazleton, and Lehew soils. Also
included are areas where the soil is severely eroded.
Included areas make up about 10 percent of the mapped
acreage. :

Permeability is moderate or moderately rapid, and
available water capacity is moderate. Surface runoff is
very rapid. If the soil is not limed, it is extremely acid to
strongly acid in the surface layer and upper part of the
subsoil and is strongly acid or medium acid in the lower
part of the subsoil and in the substratum.

In most areas this soil is used as woodland. In some
areas it is used for cultivated crops or hay or as pasture.
In a few small areas it is quarried for sand or is used for
other nonfarm uses.

If this soil is used for cultivated crops, erosion is a very
severe hazard. Crops respond to fertilizer and good
management. Contour stripcropping, diversions, and
minimum tillage help reduce runoff and control erosion.
Growing cover crops, returning crop residue, and adding
manure heip maintain the content of organic matter.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. The use of equipment for
harvesting and tree planting is restricted by moderately
steep slopes.

This soil has severe limitations for many nonfarm uses,
especially homesites and onsite waste disposal, because
of moderately steep slopes.

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

MuA—Murrill channery loam, 0 to 3 percent slopes.
This is a nearly level, deep, well drained soil on benches
and lower slopes of mountains. Individual areas are
broad and long and range from 5 to 40 acres.

Typically, the surface layer is dark yellowish brown
channery loam about 9 inches thick. The subsoil is 53
inches thick. In the upper part, to a depth of 16 inches, it
is strong brown channery loam. In the middle part, to a
depth of 55 inches, it is strong brown and yellowish red
channery silty clay loam. In the lower part, to a depth of
62 inches, it is reddish brown clay loam and is mottled.
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Included with this soil in mapping are areas of Laidig,
Buchanan, Meckesville, Edom, Hagerstown, and Duffield
soils. Also included are small areas of poorly drained
soils in depressions where surface water collects and
remains for short periods after a heavy rain. Included
soils make up about 15 percent of the mapped acreage.

Permeability is moderate or moderately slow, and
available water capacity is moderate. Surface runoff is
slow. If the soil is not limed, it is medium acid to very
strongly acid throughout.

In most areas this soil is used for cultivated crops or
hay or as pasture. In some areas it is used for orchards
or as woodland. In a few areas it is used as homesites
and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
slight hazard. Crops respond very well to fertilizer and
good management. Growing cover crops, returning crop
residue, and including hay in the cropping system help
maintain the content of organic matter and good tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. Management problems
are few. Machine planting is practical in the large areas.

This soil has limitations for some nonfarm uses
because of moderate or moderately slow permeability
and small stones on the surface. In some areas ground
water can be contaminated through solution channels
and bedrock caverns if the soil is used for onsite waste
disposal. Sinkholes are a potential hazard to buildings
and roads.

This soil is in capability class | and in woodland group
3o0.

MuB—Murrill channery loam, 3 to 8 percent slopes.
This is a gently sloping, deep, well drained soil on
benches and lower slopes of mountains. Individual areas
are broad and long and range from 10 to 100 acres.

Typically, the surface layer is dark yellowish brown
channery loam about 9 inches thick. The subsoil is 53
inches thick. In the upper part, to a depth of 16 inches, it
is strong brown channery loam. In the middie part, to a
depth of 55 inches, it is strong brown and yellowish red
channery silty clay loam. In the lower part, to a depth of
62 inches, it is reddish brown clay loam and is mottled.

Included with this soil in mapping are areas of Laidig,
Buchanan, Meckesville, Edom, Hagerstown, and Duffield
soils. Also included are areas of poorly drained to
moderately well drained soils in depressions where
surface water collects and remains for short periods
after a heavy rain. Included areas make up about 15
percent of the mapped acreage.

Permeability is moderate or moderately slow, and
available water capacity is moderate. Surface runoff is
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medium. If the soil is not limed, it is medium acid to very
strongly acid throughout.

In most areas this soil is used for cultivated crops or
hay or as pasture. In some areas it is used for orchards
or as woodland. In a few areas it is used as homesites
and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard. Crops respond very well to fertilizer.
and good management. Contour stripcropping, minimum
tillage, terraces, grassed waterways, and crop rotation
help reduce runoff and control erosion. Growing cover
crops and returning crop residue help maintain the
content of organic matter and improve soil tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. Management problems
are few. Machine planting is practical in the large areas.

This soil has fimitations for many nonfarm uses
because of moderate or moderately slow permeability
and small stones on the surface. In some areas ground
water can be contaminated through solution channels
and bedrock caverns if the soil is used for onsite waste
disposal. Sinkholes are a potential hazard to buildings
and roads.

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

MuC—Murrill channery loam, 8 to 15 percent
slopes. This is a sloping, deep, well drained soil on
benches and lower slopes of mountains. Individual areas
are long and narrow or are irregular in shape and range
from 10 to 50 acres.

Typically, the surface layer is dark yellowish brown
channery loam about 9 inches thick. The subsoil is 53
inches thick. In the upper part, to a depth of 16 inches, it
is strong brown channery loam. In the middle part, to a
depth of 55 inches, it is strong brown and yellowish red
channery silty clay loam. In the lower part, to a depth of
62 inches, it is reddish brown clay loam and is mottled.

Included with this soil in mapping are small areas of
Laidig, Buchanan, Meckesville, Edom, Hagerstown, .and
Duffield soils and small areas of poorly drained to
moderately well drained soils in depressions. Inciuded
soils make up about 10 percent of the mapped acreage.

Permeability is moderate or moderately slow, and
available water capacity is moderate. Surface runoff is
rapid. If the soil is not limed, it is medium acid to very
strongly acid throughout.

In most areas this soil is used for cultivated crops or
hay or as pasture. In some areas it is used for orchards
or as woodland. In a few areas it is used as homesites
and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
severe hazard. Crops respond very well to fertilizer and
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good management. Diversions, contour stripcropping,
grassed waterways, cover crops, and crop rotation help
reduce runoff and control erosion. Growing cover crops
and returning crop residue help maintain the content of
organic matter and improve soil tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. Management problems
are few. Machine planting is practical in the large areas.

This soil has limitations for many nonfarm uses,
especially homesites and onsite waste disposal, because
of slope, moderate or moderately slow permeability, and
small stones on the surface. In some areas ground water
can be contaminated through solution channels and
bedrock caverns if the soil is used for onsite waste
disposal. Sinkholes are a potential hazard to buildings
and roads.

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

NeB—Neshaminy gravelly silt loam, 3 to 8 percent
slopes. This is a gently sloping, deep, well drained soil
on benches and hilitops. Individual areas are irregular in
shape or are long and narrow and range from 2 to 30
acres.

Typically, the surface layer is dark brown gravelly silt
loam 8 inches thick. The subsurface layer is brown
gravelly silt loam 4 inches thick. The subsoil is 42 inches
thick. In the upper part it is strong brown silty clay loam.
In the lower part it is yellowish red clay loam, gravelly
clay loam, and gravelly loam. The substratum to a depth
of 73 inches is yellowish red very gravelly loam.

Included with this soil in mapping are areas of
Hagerstown, Highfield, and Duffield soils. Also included
are areas of Neshaminy soils that have slopes of less
than 3 percent or are severely eroded. Included. areas
make up about 10 percent of the mapped acreage.

Permeability is moderately slow, and available water
capacity is high. Surface runoff is medium. If the soil is
not limed, it is very strongly acid to medium acid in the
surface and subsurface layers and upper part of the
subsoil and is strongly acid or medium acid in the lower
part of the subsoil and substratum.

In most areas this soil is used for cultivated crops or
hay or as pasture. In some areas it is used as woodland.
In a few areas it is used as homesites and for other
nonfarm uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard. Crops respond fairly well to fertilizer
and good management. Contour stripcropping, minimum
tillage, terraces, and crop rotation help reduce runoff and
control erosion. Growing cover crops and returning crop
residue help maintain the content of organic matter and
improve tilth.
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If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is high. Management problems are few.
Machine planting is practical in the large areas.

This soil has limitations for many nonfarm uses,
especially homesites and onsite waste disposal, because
of moderately slow permeability, depth to bedrock, and
coarse fragments on the surface. Although bedrock is at
a depth of more than 48 inches, it is a limitation for
homesites and onsite waste disposal if the depth is less
than 72 inches.

This soil is in capability subclass lle and in woodland
group 2o.

NeC—Neshaminy gravelly silt loam, 8 to 15 percent
slopes. This is a sloping, deep, well drained soil on
benches and side siopes of hills. Individual areas are
irregular in shape or are long and narrow and range from
2 to 30 acres.

Typically, the surface layer is dark brown gravelly silt
loam 8 inches thick. The subsurface layer is brown
gravelly silt loam 4 inches thick. The subsoil is 42 inches
thick. The upper part is strong brown silty clay loam. The
lower part is yellowish red clay loam, gravelly clay loam,
and gravelly loam. The substratum to a depth of 73
inches is yellowish red very gravelly loam.

Included with this soil in mapping are areas of
Hagerstown, Highfield, and Duffield soils. Also included
are areas of Neshaminy soils that have slopes of more
than 15 percent or are severely eroded. Included areas
make up about 10 percent of the mapped acreage.

Permeability is moderately slow, and available water
capacity is high. Surface runoff is rapid. If the soil is not
limed, it is very strongly acid to medium acid in the
surface and subsurface layers and upper part of the
subsoil and strongly acid or medium acid in the lower
part of the subsoil and substratum.

In most areas this soil is used for cultivated crops or
hay or as pasture. In some areas it is used as woodland.
In a few areas it is used as homesites and for other
nonfarm uses.

If this soil is used for cultivated crops, erosion is a
severe hazard. Crops respond fairly well to fertilizer and
good management. Diversions, contour stripcropping,
cover crops, and crop rotation help reduce runoff and
control erosion. Growing cover crops and returning crop
residue help maintain the content of organic matter and
improve soil tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Optimum production requires periodic applications of
fertilizer to maintain soil fertility.
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This soil is suited to use as woodland, and potential
productivity is high. Management problems are few.
Machine planting is practical in the large areas.

This soil has limitations for many nonfarm uses,
especially homesites and onsite waste disposal, because
of slope, moderately slow permeability, depth to bedrock,
and coarse fragments on the surface. Although bedrock
is at a depth of more than 48 inches, it is a limitation for
homesites and onsite waste disposal if the depth is less
than 72 inches.

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

NhB—Neshaminy very stony silt loam, 0 to 8
percent slopes. This is a nearly level and gently sloping,
deep, well drained soil on benches and hilltops. Large
stones, 1 foot to 6 feet or more in diameter, cover 3 to
15 percent of the surface. Individual areas are irregular
in shape or are long and narrow and range from 5 to 30
acres.

Typically, the surface layer is dark brown gravelly silt
loam 8 inches thick. The subsurface layer is brown
gravelly silt loam 4 inches thick. The subsoil is 42 inches
thick. The upper part is strong brown silty clay loam. The
lower part is yellowish red clay loam, gravelly clay loam,
and gravelly. loam. The substratum to a depth of 73
inches is yellowish red very gravelly loam.

Included with this soil in mapping are areas of
Hazleton, Hagerstown, Highfield, and Duffield soils and
areas of Neshaminy soils where less than 3 percent of
the surface is covered by stones. Included areas make
up about 10 percent of the mapped acreage.

Permeability is moderately slow, and available water
capacity is high. Surface runoff is slow to medium. If the
soil is not limed, it is very strongly acid to medium acid in
the surface and subsurface layers and upper part of the
subsoil and strongly acid or medium acid in the lower
part of the subsoil and substratum.

In nearly all of the areas this soil is used as woodland
or pasture. In a few areas it is used as homesites and for
other nonfarm uses.

This soil is too stony to be suitable for cultivated crops
or improved pasture. It is not economically feasible to
remove the trees and stones to make the soil suitable
for cultivated crops and pasture.

This soil is suited to use as woodland, and potential
productivity is high. Management problems are few.
Machine planting is restricted because of the large
stones on the surface.

This soil has severe limitations for many nonfarm uses
because of the large stones on the surface, moderately
slow permeability, and depth to bedrock. Although
bedrock is at a depth of more than 48 inches, it is a
limitation for homesites and onsite waste disposal if the
depth is less than 72 inches.

This soil is in capability subclass VlIs and in woodland
group 20.
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NhD—Neshaminy very stony silt loam, 8 to 25
percent slopes. This is a sloping and moderately steep,
deep, well drained soil on rolling benches and side
slopes of hills. Large stones, 1 foot to 6 feet or more in
diameter, cover 3 to 15 percent of the surface. Individual
areas are long and narrow and range from 5 to 50 acres.

Typically, the surface layer is dark brown gravelly silt
loam 8 inches thick. The subsurface layer is brown
gravelly silt loam 4 inches thick. The subsoil is 42 inches
thick. The upper part is strong brown silty clay loam. The
lower part is yellowish red clay loam, gravelly clay loam,
and gravelly loam. The substratum to a depth of 73
inches is yellowish red very gravelly loam.
~ Included with this soil in mapping are areas of
Hazleton, Hagerstown, Highfield, and Duffield soils. Also
included are areas of Neshaminy soils that have slopes
of more than 25 percent or that have less than 3 percent
of the surface covered by stones. Included areas make
up about 10 percent of the mapped acreage.

Permeability is moderately slow, and available water
capacity is high. Surface runoff is rapid to very rapid. If
the soil is not limed, it is very strongly acid to medium
acid in the surface and subsurface layers and upper part
of the subsoil and strongly acid or medium acid in the
lower part of the subsoil and in the substratum.

In nearly all of the areas this soil is used as woodland
or pasture. In a few areas it is used as homesites and for
other nonfarm uses.

This soil is too stony to be suitable for cultivated crops
or improved pasture. It is not economically feasible to
remove the trees and stones to make the soil suitable
for cultivated crops and pasture.

This soil is suited to use as woodland, and potential
productivity is high. The use of equipment for harvesting
and tree planting is restricted because of slope.

This soil has severe limitations for most nonfarm uses
because of slope, large stones on the surface,
moderately slow permeabilty, and depth to bedrock.
Although bedrock is at a depth of more than 48 inches, it
is a limitation for homesites and onsite waste disposal if
the depth is less than 72 inches.

This soil is in capability subclass ViIs and in woodland
group 2r.

Pe—Penlaw silt loam. This is a nearly level, deep,
somewhat poorly drained soi! on upland flats, in
depressions, and at the heads of drainageways.
Individual areas are long and narrow or are irregular in
shape and range from 2 to 20 acres. Slopes range from
0 to 3 percent.

Typically, the surface layer is dark brown silt loam 9
inches thick. The subsoil is 40 inches thick. In the upper
part, to a depth of 21 inches, it is light yellowish brown
silty clay loam and is mottled. In the lower part, to a
depth of 49 inches, it is a light yellowish brown and
yellowish brown silty clay loam fragipan that is mottled.
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The substratum to a depth of 60 inches is strong brown
silty clay loam and is mottled.

Included with this soil in mapping are areas of poorly
drained and very poorly drained soils. Also included are
areas of soils that have a gravelly loam and sandy loam
surface layer and areas of Huntington and Kreamer soils.
Included areas make up about 15 percent of the mapped
acreage.

Permeability is slow, and available water capacity is
high. Surface runoff is slow. The seasonal high water
table is at a depth of 1/2 foot to 1 1/2 feet. The soil is
medium acid to neutral throughout.

In most areas this soil is used for cultivated crops or
hay or as pasture. In some areas it is used as woodland.
In a few areas it is used as homesites and for other
nonfarm uses.

If this soil is used for cultivated crops, erosion is a
slight hazard. Crops respond well to fertilizer and good
management. Because of the seasonal high water table
and slow permeability, crops that tolerate wetness
should be grown. Stripcropping, grassed waterways, crop
rotation, and cover crops help control erosion. Returning
crop residue and adding manure help maintain the
content of organic matter.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Grasses that tolerate wetness should be grown. Pasture
should not be grazed during wet periods because of the
risk of surface compaction. Optimum production requires
periodic applications of fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is high for water-tolerant species. The
seasonal high water table restricts the use of machinery.
Windthrow losses and seedling mortality are severe
problems.

This soil has very severe limitations for most nonfarm
uses, especially homesites and onsite waste disposal,
because of the seasonal high water table and slow
permeability.

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

Pt—Pits and quarries. This miscellaneous land type
consists of excavated areas that have been mined or are
being mined for limestone, sand, shale, gravel, or clay.
Areas of pits and quarries are scattered throughout the
survey area. Limestone quarries are in the limestone
valleys. Sand pits and clay pits are mostly in mountain
areas. Shale pits are on shale ridges, mostly in valleys.
Gravel pits are generally along major streams and rivers.
Individual areas of this map unit are irregular in shape
and range from 1 acre to 100 acres or more.

The bottom of the quarries consists of exposed
bedrock. Little or no vegetation exists in these areas.
High walls are common; in places the height exceeds
100 feet. The bottom of the pits consists mostly of sand
and gravel and, in a few areas, clay. A few areas have
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intermittent standing water on the bottoms. Most areas
are either devoid of vegetation or have sparse
vegetation.

Many of the areas are being presently quarried or
mined. After quarrying or mining is completed, the areas
generally are idle. Some areas are being used as
landfills. A few areas have been reclaimed; however,
lack of 'soil material and difficulty of excavation make
reclamation difficult and expensive. The areas are
generally not suited to most uses because of exposed
bedrock, poor material, steep high walls, or a high
percentage of coarse fragments. However, onsite
investigation is needed to determine suitability for a
specific use.

This map unit is not assigned to a capability subclass
or woodland group.

Pu—Purdy silt loam. This is a nearly level, deep,

-poorly drained and very poorly drained soil on terraces

and flats and in depressions. Individual areas are long
and narrow or are irregular in shape and oval and range
from 2 to 15 acres. Slopes range from 0 to 3 percent.

Typically, the surface layer is dark grayish brown silt
loam about 9 inches thick. The subsoil is 37 inches thick.
It is gray and dark gray silty clay loam and silty clay and
is mottled. The substratum to a depth of 60 inches is
dark gray silty clay.

Included with this soil in mapping are areas where the
surface layer is silty clay loam and areas where the soil
is medium acid throughout. Also included are areas of
Tyler and Monongahela soils. Included areas make up
about 15 percent of the mapped acreage.

Permeability is slow or very slow, and available water
capacity is high. Surface runoff is slow or ponded. The
high water table is at the surface or within 1/2 foot
during wet periods. If the soil is not limed, it is strongly
acid to extremely acid throughout.

In most areas this soil is used as pasture or woodland.
In some areas it is used for cultivated crops. In a few
areas it is used as homesites and for other nonfarm
uses.

If this soil is used for cultivated crops, erosion is a
slight hazard. The high water table reduces crop yields.
Surface or subsurface drains are needed in places to
facilitate timely tillage and increase the choice of suitable
crops.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Grasses that can tolerate wetness should be grown.
Pasture should not be grazed during wet periods
because of the risk of surface compaction. Optimum
production requires periodic applications of fertilizer to
maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is very high for water-tolerant species. A high
water table restricts the use of machinery for long
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periods. Windthrow losses and seedling mortality are
severe problems.

This soil has very severe limitations for homesites,
onsite waste disposal, and most other nonfarm uses
because of the high water table and slow or very slow
permeability.

This soil is in capability subclass IVw and in woodland
group 1W.

RaA-—Raritan silt loam, 0 to 5 percent slopes. This
is a nearly level and gently sloping, deep, moderately
well drained and somewhat poorly drained soil on stream
terraces. Individual areas are irregularly broad and oval
or are long and narrow and range from 2 to 20 acres.

Typically, the surface layer is dark brown silt loam 10
inches thick. The subsoil is 38 inches thick. In the upper
part, to a depth of 15 inches, it is yellowish red silt loam.
In the middle part, to a depth of 29 inches, it is reddish
brown and yeliowish red clay loam and gravelly clay
loam and is mottled. In the lower part, to a depth of 48
inches, it is a yellowish red gravelly clay loam fragipan
that is mottied. The substratum to a depth of 65 inches
is yellowish red, stratified sand, silt, and gravel and is
mottled.

Included with this soil in mapping are areas where the
surface layer is gravelly silt loam and areas where slopes
are more than 5 percent. Also included are small areas
of Monongahela and Birdsboro soils. Included areas
make up about 15 percent of the mapped acreage.

Permeability is moderately slow, and available water
capacity is moderate. Surface runoff is slow to medium.
The seasonal high water table is at a depth of 1/2 foot
to 3 feet. This soil is rarely flooded. If the soil is not
limed, it is medium acid to very strongly acid throughout.

In most areas this soil is used for cultivated crops or
as pasture. In some areas it is used as woodland or as
homesites and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
slight or moderate hazard. The seasonal high water table
delays tillage and harvesting during wet seasons. Crops
respond well to fertilizer and good management.
Stripcropping, grassed waterways, and terraces help
control erosion. Returning crop residue and applying
manure help maintain the content of organic matter and
improve soil tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Grasses that tolerate wetness should be used. Pasture
should not be grazed during wet periods because of the
risk of surface compaction. Optimum production requires
periodic applications of fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is moderately high. Management problems
are few. The use of equipment is restricted during wet
seasons. Machine planting is practical in the large areas.

This soil has severe limitations for homesites, onsite
waste disposal, and other nonfarm uses because of the
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seasonal high water table, flooding, and slow
permeability.

This soil is in capability subclass llw and in woodland
group 3w.

Tg—Tloga soils. These are nearly level, deep, well
drained soils on flood plains. Individual areas are long
and narrow and range from 3 to 10 acres. Some areas
consist mostly of Tioga silt loam, some areas are mostly
Tioga loam or fine sandy loam, and in some areas the
various surface textures are intermingled. These soils
were mapped as a single unit because of similarity in use
and management. Slopes range from O to 3 percent.

~ Typically, the surface layer is dark brown silt loam
about 9 inches thick. The subsoil is yellowish brown silt
loam about 27 inches thick. The substratum to a depth
of 60 inches is yellowish brown fine sandy loam.

Included with these soils in mapping are areas that are
very strongly acid in the substratum. Also included are
areas of Middlebury, Chavies, and Atkins soils. Included
areas make up about 20 percent of the mapped
acreage.

Permeability is moderate, and available water capacity
is high. Surface runoff is slow. These soils are subject to
occasional flooding early in spring; however, floodwater
does not remain for long periods. If the soils are not
limed, they are strongly acid or medium acid in the
surface layer and subsoil and slightly acid to neutral in
the substratum.

In most areas these soils are used for cultivated crops.
In some areas they are used as woodland. In a few
areas they are used as homesites and for other nonfarm
uses.

If these soils are used for cultivated crops, erosion is a
slight hazard. Crops respond well to fertilizer and good
management. Returning crop residue and applying
manure help maintain the content of organic matter and
good soil tilth.

If these soils are used as pasture, proper stocking
rates and rotational grazing help maintain key plant
species. Optimum production requires periodic
applications of fertilizer to maintain soil fertility.

These soils are suited to use as woodland, and
potential productivity is high. Management problems are
few. Machine planting is practical in the large areas.

These soils have severe limitations for homesites,
onsite waste disposal, and many nonfarm uses because
of the hazard of flooding.

These soils are in capability class | and in woodland
group 20.

Ty—Tyler siit loam. This is a nearly level, deep,
somewhat poorly drained soil on stream terraces.
Individual areas are long and narrow or irregular in shape
and oval and range from 2 to 15 acres. Slopes range
from O to 3 percent.
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Typically, the surface layer is dark brown silt loam
about 9 inches thick. The subsurface layer is 4 inches
thick. It is brown silt loam and is mottled. The subsoil is
49 inches thick. In the upper pan, to a depth of 21
inches, it is light brownish gray silty clay loam and is
mottled. In the lower part, to a depth of 62 inches, it is a
yellowish brown silty clay loam fragipan that is mottled.
The substratum to a depth of 68 inches is mottled,
yellowish brown, stratified gravelly silt loam and silty clay
loam.

Included with this soil in mapping are areas where the
surface layer is silty clay loam and areas where the
subsoil is slightly acid. Also included are small areas of
Purdy and Monongahela soils. Included areas make up
about 20 percent of the mapped acreage.

Permeability is slow or very slow, and available water
capacity is moderate. Surface runoff is slow. The
seasonal high water table is at a depth of 1/2 foot to 2
feet. If the soil is not limed, it is strongly acid to
extremely acid throughout.

In most areas this soil is used as pasture or for
cultivated crops or hay. In some areas it is used as
woodland, and in a few areas it is used as homesites
and for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
slight hazard. Because of the seasonal high water table,
crops that tolerate wetness should be grown. Surface or
subsurface drains improve drainage and thus facilitate
timely tillage and a wider crop selection. Returning crop
residue and applying manure help maintain the content
of organic matter and improve soil tilth.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Grasses that tolerate wetness should be grown. Pasture
should not be grazed during wet periods because of the
risk of surface compaction. Optimum production requires
periodic applications of fertilizer to maintain soil fertility.

This soil is suited to use as woodland, and potential
productivity is high for water-tolerant species. The
seasonal high water table restricts the use of machinery.
Seedling mortality and windthrow losses are severe
problems. Machine planting is practical in the large
areas.

This soil has severe limitations for many nonfarm uses,
especially homesites and onsite waste disposal, because
of the seasonal high water table and slow or very slow
permeability. _

This soil is in capability subclass lllw and in woodland
group 2d.

Ub—Urban land and Udorthents. This map unit
consists of Urban land and nearly level to very steep,
shallow to deep, well drained to somewhat poorly
drained Udorthents on uplands and flood plains. Urban
land and Udorthents were mapped as a single unit
because of similar use. Urban land makes up about 55
percent of the map unit, Udorthents make up 35 percent,
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and included soils make up 10 percent. Some areas
consist mostly of Urban land, some mostly of
Udorthents, and some consist of both, intermingled.
Individual areas are square, angular, or irregular in shape
and range from 5 to more than 100 acres. Slopes range
from O to 50 percent.

Urban land consists of areas covered with buildings,
parking lots, and roads to such an extent that the soils
cannot be observed.

Udorthents consist of mixed soil and rock material that
has been altered by man. Typically, the soil, to a depth -
of 0 to 60 inches or more, is a mixture of rock and soil
material derived from limestone, shale, or sandstone.

Included in mapping are small areas of Hagerstown,
Berks, Duffield, and Weikert soils. Included areas make
up about 10 percent of the mapped acreage.

Permeability of Udorthents is slow to rapid, and
available water capacity is low to high. Surface runoff is
slow to medium. The seasonal high water table is at a
depth of 1/2 foot to 3 feet or more. The soil is extremely
acid to mildly alkaline throughout.

In most areas this map unit has been developed for
commercial, residential, or industrial uses. It is not suited
to farm uses. Suitability for nonfarm uses varies
according to thickness and kind of soil material, content
of stone fragments, and slope. Onsite investigation is
needed to determine suitability and limitations for a
specific use.

This map unit was not assigned to a capability
subclass or woodland group.

Wa—Warners silt loam. This is a nearly level, deep,
very poorly drained soil on flood plains along streams
that originate from limestone springs. Individual areas are
long and narrow and range from 2 to 10 acres. Slopes
range from 0 to 3 percent.

Typically, the surface layer is very dark gray silt loam
about 12 inches thick. The upper part of the substratum
is gray silt loam and is mottled. The lower part is gray
marl and loam.

Included with this soil in mapping are areas of Melvin
and Lindside soils and areas of poorly drained and
moderately well drained soils. Included areas make up
about 15 percent of the mapped acreage.

Permeability is moderate or moderately slow, and
available water capacity is high. Runoff is slow to
ponded. The water table is at or near the surface much
of the time, except where the soil has been drained. This
soil is frequently flooded. The surface layer is slightly
acid to moderately alkaline, and the substratum is mildly
alkaline or moderately alkaline.

In most areas this soil is used as pasture. In some
areas it is used for cultivated crops and in a few small
areas, for watercress farms.

If this soil is drained, crops that tolerate wetness and
periodic flooding can be grown. Artificial drainage
increases the suitability for crops. Optimum production
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requires returning crop residue to maintain the content of
organic matter and soil fertility.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Grasses that can tolerate wetness should be grown.
Pasture should not be grazed during wet periods
because of the risk of surface compaction.

This soil is not suited to use as woodland, and
potential productivity is low. The high water table and
frequent flooding restrict the use of machinery. Seedling
mortality and windthrow losses are severe problems.

This soil has severe limitations for most nonfarm uses
because of the high water table and frequent flooding.

This soil is in capability subclass Illw and in woodland
group 5w.

WeB—Welkert very shaly silt loam, 3 to 8 percent
slopes. This is a gently sloping, shallow, well drained
soil on tops of hills and ridges. Individual areas are
irregular in shape or are long and narrow and range from
3 to 30 acres. '

Typically, the surface layer is dark brown very shaly silt
loam about 6 inches thick. The subsail is yellowish
brown very shaly silt loam 8 inches thick. The
substratum extends to a depth of 17 inches and is
yellowish brown very shaly silt loam. Dark yellowish
brown and yellowish brown shale bedrock is at a depth
of 17 inches.

Included with this soil in mapping are areas of Berks,
Blairton, Calvin, and Klinesville soils. Also included are
areas where the subsoil is slightly acid and areas where
the depth to bedrock is less than 10 inches. Included
areas make up about 15 percent of the mapped
acreage.

Permeability is moderately rapid, and available water
capacity is very low. Surface runoff is medium. If the soil
is not limed, it is medium acid to very strongly acid
throughout.

In most areas this soil is used as pasture or for hay or
cultivated crops or as woodland. In some areas it is used
as homesites or for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
moderate hazard. Shallow depth to bedrock and very low
available water capacity limit yields, especially in drier
years. Contour stripcropping, terraces, and grassed
waterways help reduce runoff and control erosion.
Growing cover crops, returning crop residue, and
applying manure help maintain the content of organic
matter.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Grasses that can tolerate droughtiness should be grown.
Pasture should not be overgrazed, especially during drier
periods. Optimum production requires periodic
applications of fertilizer to maintain soil fertility.

If this soil is used as woodland, potential productivity is
moderate. Because bedrock is at a depth of 10 to 20
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inches and the soil is droughty, seedling mortality is a
severe problem. Machine planting is practical in the large
areas.

This soil has severe limitations for most nonfarm uses,
especially homesites and onsite waste disposal, because
of very low available water capacity, bedrock at a depth
of 10 to 20 inches, and coarse fragments on the surface.

This soil is in capability subclass llle and in woodland
group 4d.

WeC—Welkert very shaly silt loam, 8 to 15 percent
slopes. This is a sloping, shallow, well drained soil on
side slopes of ridges and hills. Individual areas are
irregular in shape or long and narrow and range from 5
to 30 acres.

Typically, the surface layer is dark brown very shaly silt
loam about 6 inches thick. The subsoil extends to a
depth of 14 inches and is yellowish brown very shaly silt
loam. The substratum extends to a depth of 17 inches
and is yellowish brown very shaly silt loam. Dark
yellowish brown and yellowish brown shale bedrock is at
a depth of 17 inches.

Included with this soil in mapping are areas of Berks,
Blairton, Calvin, Lehew, and Klinesville soils. Also
included are areas where the depth to bedrock is less
than 10 inches and a few areas of bedrock outcrops.
Included areas make up about 20 percent of the mapped
acreage.

Permeability is moderately rapid, and available water
capacity is very low. Surface runoff is rapid. If the soil is
not limed, it is medium acid to very strongly acid
throughout.

In most areas this soil is used for hay or cultivated
crops or as pasture or woodland. In a few areas it is
used as homesites or for other nonfarm uses.

If this soil is used for cultivated crops, erosion is a
severe hazard. The shallow depth to bedrock and the
very low available water capacity are limitations. Contour
stripcropping, diversions, grassed waterways, minimum
tillage, crop rotation, and other conservation practices
help reduce runoff and control erosion. Growing cover
crops, returning crop residue, and applying manure help
maintain the content of organic matter.

If this soil is used as pasture, proper stocking rates
and rotational grazing help maintain key plant species.
Grasses that can tolerate droughtiness should be
selected. Pasture should not be overgrazed, especially
during drier periods. Optimum production requires
periodic applications of fertilizer to maintain soil fertility.

If this soil is used as woodland, potential productivity is
moderate. Because bedrock is at a depth of 10 to 20
inches and the soil is droughty, seedling mortality is a
severe problem. Windthrow loss is a problem because of
shallow rooting depth. Machine planting is practical in
the larger areas.

This soil has severe limitations for most nonfarm uses,
especially for use as homesites and onsite waste
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Figure 22.—Exposed shale bedrock in an area of Weikert and Klinesville very shaly silt loams, 25 to 75 percent slopes.

disposal, because of the very low available water
capacity, slope, bedrock at a depth of 10 to 20 inches,
and coarse fragments on the surface.

This soil is in capability subclass Ve and in woodland
group 4d.

WeD—Weikert very shaly silt loam, 15 to 25
percent slopes. This is a moderately steep, shaliow,
well drained soil on side slopes of hills and ridges.
Individual areas are long and narrow and range from 10
to 50 acres.

Typically, the surface layer is dark brown very shaly silt
loam about 6 inches thick. The subsoil is yellowish
brown very shaly silt loam 8 inches thick. The
substratum extends to a depth of 17 inches and is

yellowish brown very shaly silt loam. Dark yellowish
brown and yellowish brown shale bedrock is at a depth
of 17 inches. _

Included with this soil in mapping are areas of Berks,
Calvin, Lehew, and Klinesville soils. Also included are
areas where the depth to bedrock is less than 10 inches
and a few bedrock outcrops. Included areas make up
about 15 percent of the mapped acreage.

Permeabilty is moderately rapid, and available water
capacity is very low. Surface runoff is very rapid. If the
soil is not limed, it is medium acid to very strongly acid
throughout.

In most areas this soil is used as pasture or woodland,
oritis idle. In a few areas it is used as homesites or for
other nonfarm uses.
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This soil is too shallow, steep, and droughty to be
suitable for cultivated crops and improved pasture. Crops
yields are so low that it is not economical to use the soil
as cropland or pasture.

If this soil is used as woodland, potential productivity is
moderate. Seedling mortality is a severe problem
because of very low available water capacity. The use of
equipment is restricted because of moderately steep
slopes. Windthrow loss is a problem because of shallow
rooting depth.

This soil has severe limitations for most nonfarm uses,
especially homesites and onsite waste disposal, because
of slope, bedrock at a depth of 10 to 20 inches, coarse
fragments on the surface, and very low available water
capacity.

This soil is in capability subclass Vle and in woodland
group 4d.

WkF—Weikert and Klinesville very shaly silt loams,
25 to 75 percent slopes. This map unit consists of
steep and very steep, shallow, well drained soils on side
slopes of hills and ridges. The Weikert and Klinesville
soils were mapped together because they have no major
differences in use and management. Some areas consist
mostly of the Weikert soil, some mostly of the Klinesville
soil, and some areas consist of both, intermingled. The
Waeikert soil makes up about 45 percent of the unit, the
Klinesville soil makes up 35 percent, and other soils
make up 20 percent. Individual areas are long and
narrow and range from 10 to 300 acres.

Typically, the surface layer of the Weikert soil is dark
brown very shaly silt loam about 6 inches thick. The
subsoil is 8 inches thick and is yellowish brown very

shaly silt loam. The substratum extends to a depth of 17
inches and is yellowish brown very shaly silt loam. Dark
yellowish brown and yeliowish brown shale bedrock is at
a depth of 17 inches (fig. 22).

Typically, the surface layer of the Klinesville soil is
reddish brown very shaly silt loam about 5 inches thick.
The subsoil is 10 inches thick and is reddish brown very
shaly silt loam. Partly weathered dusky red shale
bedrock is at a depth of 15 inches.

Included with this unit in mapping are areas of Berks,
Calvin, Hazleton, and Lehew soils. Also included are
areas where the depth to bedrock is less than 10 inches.
Included areas make up about 20 percent of the mapped
acreage.

Permeability is moderately rapid, and available water
capacity is very low. Surface runoff is very rapid. The soil
is very strongly acid to medium acid throughout.

In most areas these soils are used as woodland or
pasture. In a few areas they are in nonfarm uses.

The soils in this unit are too shallow, steep, and
droughty to be suitable for cultivated crops or improved
pasture.

If these soils are used as woodland, potential
productivity is moderate. Seedling mortality is a severe
problem because of very available low water capacity.
The use of equipment is severely limited because of
steep slopes. Windthrow loss is a severe problem
because of shallow rooting depth.

The soils in this unit have severe limitations for
homesites and most nonfarm uses because of steep
slopes, bedrock at a depth of 10 to 20 inches, and very
low available water capacity.

These soils are in capability subclass Vlle and in
woodland group 4d.
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Prime farmland is one of several kinds of important
farmland defined by the U.S. Department of Agriculture.
It is of major importance in providing for the Nation’s
short- and long-range needs for food and fiber. The
supply of high quality farmland is limited and the U.S.
Department of Agriculture recognizes that responsible
levels of government, as well as individuals, must en-
courage and facilitate the use of our Nations’ prime
farmland with wisdom and foresight.

Prime farmland, as defined by the U.S. Department of
Agriculture, is the land that is best suited to producing
food, feed, forage, fiber, and oilseed crops. It has the
soil quality, growing season, and water supply needed to
economically produce a sustained high yield of crops
when it is treated and managed using acceptable farm-
ing methods. Prime farmland produces the highest yields
with minimal inputs of energy and economic resources,
and farming it results in the least damage to the environ-
ment.

Prime farmland may presently be cropland, pasture,
woodland, or in other uses. It cannot be urban and built-
up areas or water areas. It must either be used for
producing food or fiber or be available for these uses.

Prime farmland generally has an adequate and de-
pendable supply of water from precipitation or irrigation.
It also has favorable temperature and growing season
and an acceptable degree of acidity or alkalinity. It has
few or no rocks and is permeable to water and air. Prime
farmland is not excessively erodible or saturated with
water for long periods and is not flooded during the
growing season. The slope ranges mainly from 0O to 8
percent. For more detailed information on the criteria for
prime farmland, consult the local office of the Soil Con-
servation Service.

About 110,000 acres, or nearly 31 percent, of Cumber-
land County and 42,000 acres, or nearly 12 percent, of
Perry County meet the soil requirements for prime farm-
land. Areas are scattered throughout the counties; most
areas, however, are in the valleys and on secondary
ridges. Most of this prime farmland is currently used for
crops. The major crops are corn and alfalfa.

A recent trend in land use in some parts of Cumber-
land and Perry Counties has been the loss of some
prime farmland to industrial and urban uses. The loss of
prime farmland to other uses puts pressure on marginal
lands, which generally are more erodible, droughty, and
difficult to cultivate, and generally less productive.

Detailed map units that make up prime farmland in
Cumberland and Perry Counties are listed in this section.
This list does not constitute a recommendation for a
particular land use. The extent of each listed map unit is
shown in table 4. The location is shown on the soil maps
in the back of this publication. The soil qualities that
affect use and management are described in the section
“Detailed Soil Map Units.”

The map units that meet the soil requirements for
prime farmiand in Cumberland County are:

AgA Allegheny silt loam, O to 3 percent slopes

AgB Allegheny silt loam, 3 to 8 percent slopes

AtB  Athol gravelly loam, 3 to 8 percent slopes

BdB Bedington shaly silt loam, 3 to 8 percent slopes

BoA Birdsboro silt loam, 0 to 5 percent slopes

BuB Buchanan gravelly loam, 3 to 8 percent slopes

Ch  Chavies fine sandy loam ,

DuA Duffield silt loam, O to 3 percent slopes

DuB Duffield silt loam, 3 to 8 percent slopes

DxA Duncannon very fine sandy loam, 0 to 3 percent
slopes

DxB Duncannon very fine sandy loam, 3 to 8 percent
slopes

EdB Edom silty clay loam, 3 to 8 percent slopes

GnB Glenville silt loam, 3 to 8 percent slopes

HaA Hagerstown silt loam, 0 to 3 percent slopes

HaB Hagerstown silt loam, 3 to 8 percent slopes

HeB Hazleton channery sandy loam, 3 to 8 percent
slopes

HgB Highfield channery silt loam, 3 to 8 percent slopes

HuA Huntington silt loam, O to 5 percent slopes

LdB Laidig channery loam, 3 to 8 percent slopes

Ls Lindside silt loam

Mf Middlebury soils

MnA Monongahela silt loam, 0 to 3 percent slopes

MoB Morrison sandy loam, 3 to 8 percent slopes

MuA Murrill channery loam, 0 to 3 percent slopes

MuB Murrill channery loam, 3 to 8 percent slopes

NeB Neshaminy gravelly silt loam, 3 to 8 percent
slopes

Tg Tioga soils

The map units that meet the soil requirements for

prime farmland in Perry County are:

AbB Albrights silt loam, 3 to 8 percent slopes

AgA Allegheny silt loam, O to 3 percent slopes

AgB Allegheny silt loam, 3 to 8 percent slopes
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Bb
Bc
BdB
BoA
BuB
Ch
DuA
DuB
DxA

DxB

EdB
EeB
HaA
HaB

Barbour soils

Basher soils

Bedington shaly silt loam, 3 to 8 percent siopes
Birdsboro silt loam, 0 to 5 percent slopes
Buchanan gravelly loam, 3 to 8 percent slopes
Chavies fine sandy loam

Duffield silt loam, 0 to 3 percent slopes

Duffield silt loam, 3 to 8 percent slopes
Duncannon very fine sandy loam, 0 to 3 percent
slopes

Duncannon very fine sandy loam, 3 to 8 percent
slopes

Edom silty clay loam, 3 to 8 percent slopes

Elliber very cherty silt loam, 3 to 8 percent slopes
Hagerstown silt loam, 0 to 3 percent slopes
Hagerstown silt loam, 3 to 8 percent slopes

Hazleton channery sandy loam, 3 to 8 percent
slopes

Huntington silt loam, 0 to 5 percent slopes
Kreamer cherty silt loam, 0 to 3 percent slopes
Kreamer cherty silt loam, 3 to 8 percent slopes
Laidig channery loam, 3 to 8 percent slopes
Lindside silt loam

Meckesville silt loam, 3 to 8 percent slopes
Middlebury soils

Monongahela silt loam, 0 to 3 percent slopes
Morrison sandy loam, 3 to 8 percent slopes

Murrill channery loam, O to 3 percent slopes-
Murrill channery loam, 3 to 8 percent slopes
Neshaminy gravelly silt loam, 3 to 8 percent
slopes

Raritan silt loam, 0 to 5 percent slopes

Tioga soils
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Use and Management of the Soils

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

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

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

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

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

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

Crops and Pasture

John C. Spitzer, conservation agronomist, Soil Conservation Service,
helped prepare this section.

General management needed for crops and pasture is
suggested in this section. The crops or pasture plants
best suited to the soils, including some not commonly
grown in the survey area, are identified; the system of
land capability classification used by the Soil Conserva-
tion Service is explained; and the estimated yields of the

main crops and hay and pasture plants are listed for
each soil.

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

In 1978 livestock and livestock products accounted for
most of the income from agriculture for Cumberland and
Perry Counties.

According to the 1975 Conservation Needs Inventory,
189,000 acres was used as cropland and pasture in
Cumberland County. Of this total, 29,000 acres was used
as permanent pasture; 51,000 acres for row crops,
mainly corn for grain; 29,000 acres for small grains;
64,000 acres as permanent and rotation hayland; 7,000
acres as rotation pastureland; 1,500 acres for orchards;
and 7,500 acres was used for specialty crops or for
conservation or was temporarily idle.

In Perry County, 100,000 acres was used as cropland
and pasture. Of this total, 16,000 acres was used as

permanent pasture; 15,000 acres for row crops, mainly

corn for grain; 22,000 acres for small grains; 25,000 as
permanent and rotation hayland; 4,000 acres as rotation
pastureland; 1,100 acres for orchards; and 16,900 acres
was used for specialty crops or for conservation or were
temporarily idle.

Many of the soils in the survey area are too stony to
be used as cropland and have poor potential for in-
creased production of food. However, the soils that have
few or no stones on the surface have good potential.
About 63,000 acres of potentially good cropland is cur-
rently being used as woodland and about 13,928 acres
as pastureland. In addition to the reserve productive ca-
pacity represented by this land, food production can be
increased considerably by extending the latest crop pro-
duction technology to all of the cropland in the survey
area. This soil survey can greatly facilitate the application
of such technology.

Soil erosion is the major management problem on
most of the cropland and pasture in Cumberland and
Perry Counties. For example, Hagerstown, Duffield, and
Kreamer soils are potentially productive soils for crops
and pasture, but in areas where the slopes are more
than 3 percent, erosion is a moderate to severe hazard.
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Loss of the surface layer through erosion is damaging
for two reasons. First, productivity is reduced as the
surface layer is lost and part of the subsoil is incorporat-
ed into the plow layer. Loss of the surface layer is
especially damaging on soils that have a layer in or
below the subsoil that limits the depth of the root zone.
For example, Calvin and Berks soils have moderate
depth to bedrock, and rooting depth is limited. Erosion
also reduces productivity on soils that tend to be
droughty, such as Catoctin soils. Second, soil erosion
from farmland can pollute streams and reservoirs
through sediment deposition. Control of erosion mini-
mizes the poliution of streams, which helps to maintain
water quality for municipal use, for recreation, and for
fish and wildlife. :

In sloping fields on channery soils, such as Highfield
and Hazleton soils, preparing a good seedbed and tilling
are generally difficult because the original surface soil
has been eroded away, and the surface is covered with
coarse fragments. Practices that provide a protective
surface cover, reduce surface water runoff, and increase
infiltration help control erosion. A cropping system that
keeps vegetative cover on the soil for extended periods
helps keep soil losses to a minimum.

On livestock farms, which require pasture and hay, the
legume and grass forage crops in the cropping system
help reduce erosion on sloping land and also provide
nutrients and improve soil tilth.

Contour farming and stripcropping are common ero-
sion control practices in the survey area. They are best
adapted to soils that have smooth, uniform slopes. In
most areas the sloping Berks, Calvin, Elliber, Hagers-
town, Kreamer, and Neshaminy soils are suited to these
practices. However, in some areas these soils have ir-
regular slopes, and contour tillage or terracing is imprac-
tical. In these areas, a cropping system that provides

substantial vegetative cover is needed to control erosion.

Conservation tillage provides additional soil protection.
Minimizing tillage, cover cropping, and leaving crop resi-
due on the surface help increase infiltration and reduce
the hazard of erosion. These practices can be adapted
to most soils in the survey area. No-tillage for corn is
effective in reducing erosion on sloping land and can be
adapted to most soils in the survey area, except the
poorly drained and very poorly drained soils.

Diversions reduce the length of slope and thus reduce
erosion. They are most practical on deep, well drained
soils that have regular slopes. Athol and Bedington soils
are suitable for diversions. The other soils are less suita-
ble for diversions because of irregular slopes, excessive
wetness in the diversion channels, or bedrock at a depth
of less than 40 inches.

Information for the design of erosion practices for
each kind of soil is at local offices of the Soil Conserva-
tion Service.

Soil drainage is the major management need on
56,081 acres of land used for crops and pasture in the
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survey area. The poorly drained and very poorly drained
Atkins, Purdy, and Tyler soils are naturally so wet that
production of crops or pasture common to the area is
generally not successful without artificial drainage.

The design of both surface and subsurface drainage
systems varies according to the kind of soil. A combina-
tion of surface drainage and tile drainage is needed in
most areas of the poorly drained soils if they are used
for intensive cropping. Drains have to be more closely
spaced in the soils that have slow permeability than in
the more permeable soils. Finding adequate outlets for
drainage systems is often difficult in areas of Atkins
soils.

Soil fertility is naturally low in some soils in the survey
area. Many of the soils on uplands are naturally strongly
acid and require application of ground limestone to
supply calcium and to raise the Ph level sufficiently for
good growth of alfalfa and other crops. Available phos-
phorus and magnesium levels are naturally low in most
soils. Additions of lime and fertilizer should be based on
the results of soil tests, on the need of the crop, and on
the expected yields. The Cooperative Extension Service
can help in determining the kinds and amounts of lime
and fertilizer to apply. R

Soif tiith is an important factor in the germination of
seeds and in the infiltration of water into the soil. Soils
with good tilth are granular and porous.

In the survey area the Highfield and Murrill soils are
best suited to growing fruits and vegetables. Middlebury
and Lindside soils are also suited to growing vegetables;
however, flooding can damage crops. Soils used for
crops that produce a low amount of residue should be
cover cropped or used in a rotation with crops that
produce heavy residue in order to reduce erosion and
maintain the content of organic matter.

Yields Per Acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 5. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors.

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

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
and the crop. Management can include drainage, erosion
control, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate and timely tillage; control of weeds, plant
diseases, and harmful insects; favorable soil reaction
and optimum levels of nitrogen, phosphorus, potassium,
and trace elements for each crop; effective use of crop
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residue, barnyard manure, and green-manure crops; and
harvesting that insures the smallest possible loss.

The estimated yields reflect the productive capacity of
each soil for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 5 are grown in
the survey area, but estimated yields are not listed be-
cause the acreage of such crops is small. The local
office of the Soil Conservation Service or of the Cooper-
ative Extension Service can provide information about
the management and productivity of the soils for those
crops.

Land Capability Classification

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

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

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

Class | soils have few limitations that restrict their use.

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

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

Class |V soils have very severe limitations that reduce
the choice of plants or that require very careful manage-
ment, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class VIl soils have very severe limitations that make
them unsuitable for cultivation.

Class VIII soils and miscellaneous areas have limita-
tions that nearly preclude their use for commercial crop
production.
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Capability subclasses are soil groups within one class.
They are designated by adding a small letter, e, w, s, or
¢, to the class numeral, for example, lle. The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is very cold
or very dry.

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

The acreage of soils in each capability class and sub-
class is shown in table 6. The capability classification of
each map unit is given in the section *'Detailed Soil Map
Units.”

Woodland Management and Productivity

Paxton G. Wolfe, woodland conservationist, Soil Conservation Serv-
ice, assisted in preparing this section.

Cumberland and Perry Counties have approximately
323,900 acres of woodland; 107,500 acres is in Cumber-
land County, and 216,400 acres is in Perry County (74).
Forty-six percent of the total land area is woodland (30
percent of Cumberland County and 61 percent of Perry
County). Farmers own 30 percent of the commercial
woodland (21.8 percent in Cumberland County and 33.6
percent in Perry County), industry owns 1 percent (0.2
percent in Cumberland County and 1.4 percent in Perry
County); private concerns own 44 percent (46 percent in
Cumberland County and 44 percent in Perry County);
and 25 percent (32 percent in Cumberland County and
21 percent in Perry County) is publicly owned. The Mi-
chaux State Forest covers 33,600 acres, or 9.5 percent
of the total land area, in Cumberland County, and the
Tuscarora State Forest covers 40,500 acres, or 11.5
percent of the total land area, in Perry County.

The woodland is made up of stands of second- and
third-growth trees. The principal forest cover types that
make up the present woodland and the extent of each,
as given by the Forest Service, are as follows (72):

Oak-Hickory makes up 80 percent of the total wood-
land in the counties. This cover type consists mainly of
white oak, red oak, and hickory, although black oak and
chestnut oak are predominant in places. The principal
associated species are yellow-poplar, shagbark hickory,
white ash, red maple, and beech.

Elm-ash-red maple makes up 7 percent of the total
woodland. White ash, American elm, and red maple are
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the dominant species. Associated species are slippery
elm, yellow birch, sycamore, and hemlock.

Maple-beech-birch makes up 7 percent of the wood-
land in the survey area. Sugar maple, beech, and yellow
birch are the dominant species in this cover type. Asso-
ciated species are basswood, red maple, hemlock, red
oak, white ash, white pine, black birch, black cherry,
yellow-poplar, and cucumbertree.

Chestnut oak makes up 3 percent of the total wood-
land. Chestnut oak grows in pure stands or is the pre-
dominant species. Common associated species are red
oak, white oak, black oak, scarlet oak, pitch pine, black-
gum, and red maple.

Aspen-birch makes up 1 percent of the woodland.
Quaking aspen, bigtooth aspen, and gray birch predomi-
nate. The principal associated species are pin cherry,
red maple, yellow birch, white pine, ash, and sugar
maple.

White pine cover type makes up 1 percent of the
woodland in the survey area. White pine is in pure
stands or is the predominant species. The principal asso-
ciated species are Virginia pine and pitch pine; ash;
sugar maple and red maple; hemlock; red oak and white
oak; quaking aspen and bigtooth aspen; and gray,
yellow, and black birch.

Virginia pine-pitch pine makes up the remaining 1 per-
cent of the total woodland. Virginia pine and pitch pine
predominate. The principal associated species are red
oak, black oak, scarlet oak, chestnut oak, and hickory.

Eighty-seven percent of the woodland in the survey
area is on soils that have very high, high, and moderate-
ly high productivity, 12 percent on soils that have moder-
ate productivity, and 1 percent on soils that have poor
productivity.

Sawtimber makes up approximately 55 percent of the
acreage in commerical woodland (52 percent in Cumber-
land County and 57 percent in Perry County); poletimber
makes up 35 percent of the woodland (35 percent in
Cumberland County and 35 percent in Perry County);
and seedlings and saplings make up 9 percent (10 per-
cent in Cumberland County and 7.6 percent in Perry
County). The remaining 1 percent (3 percent in Cumber-
land County and 0.4 percent in Perry County) consists of
areas that are classified as less than 10 percent growing
stock trees.

In general, the soils in the survey area are capable of
supporting good stands of red oak, sugar maple, yellow-
poplar, and white pine. Trees grow better on the deeper,
well drained soils than on the soils that are shallow to
bedrock and poorly drained.

A woodland owner can encourage the growth of desir-
able trees by using good woodland management prac-
tices in the areas where soils are rated very high, high,
and moderately high for potential productivity. The site
index for such soils is more than 66; site index is a
measure for site quality based on the average height in
feet of the dominant and codominant commercial spe-
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cies at 50 years of age. A professional forester can
assist in planning a woodland improvement program.

Soils that are rated poor for potential productivity and
have a site index of less than 55 generally will not justify
management practices to increase yields of wood crops.
Soils that are rated moderate in potential productivity
and have a site index between 55 and 65 are the most
difficult to appraise. A thorough inventory of the growing
stock and the site quality is needed. If market potentials
for the species is high or areas of the soils rated moder-
ate are mixed with larger areas of more productive soils,
woodland management might be economically feasible.

The woodland in Cumberland and Perry Counties has
recreational, wildlife, and aesthetic value, helps reduce
erosion, and is a source of income. The better sites can
return a substantial profit to the owner if the woodland is
properly managed and protected from fire, disease, in-
sects, and livestock grazing.

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

The first part of the ordination symbol, a number, indi-
cates the potential productivity of the soils for important
trees. The number 1 indicates very high productivity; 2,
high; 3, moderately high; 4, moderate; and 5, low. The
second part of the symbol, a letter, indicates the major
kind of soil limitation. The letter x indicates stoniness or
rockiness; w, excessive water in or on the soil; d, re-
stricted root depth; ¢, clay in the upper part of the soil; 7,
high content of coarse fragments in the soil profile; and
r, steep slopes. The letter o indicates that limitations or
restrictions are insignificant. If a soil has more than one
limitation, the priority is as follows: x, w, d, ¢, f, and r.

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

Ratings of the erosion hazard indicate the risk of loss
of soil in well managed woodiand. The risk is sfight if the
expected soil loss is small, moderate if measures are
needed to control erosion during logging and road con-
struction, and severe if intensive management or special
equipment and methods are needed to prevent exces-
sive loss of soil.

Ratings of equipment limitation reflect the characteris-
tics and conditions of the soil that restrict use of the
equipment generally needed in woodland management
or harvesting. A rating of s/ight indicates that use of
equipment is not limited to a particular kind of equipment
or time of year; moderate indicates a short seasonal
limitation or a need for some modification in manage-
ment or in equipment; and severe indicates a seasonal
limitation, a need for special equipment or management,
or a hazard in the use of equipment.
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Seedling mortality ratings indicate the degree to which
the soil affects the mortality of tree seedlings. Plant
competition is not considered in the ratings. The ratings
apply to seedlings from good stock that are properly
planted during a period of sufficient rainfall. A rating of
slight indicates that the expected mortality is less than
25 percent; moderate, 25 to 50 percent; and severe,
more than 50 percent.

Ratings of windthrow hazard are based on soil charac-
teristics that affect the development of tree roots and
the ability of the soil to hold trees firmly. A rating of slight
indicates that few trees may be blown down by strong
winds; moderate, that some trees will be blown down
during periods of excessive soil wetness and strong
winds; and severe, that many trees are blown down
during periods of excessive soil wetness and moderate
or strong winds.

The potential productivity of merchantable or common
trees on a soil is expressed as a site index. This index is
the average height, in feet, that dominant and codomin-
ant trees of a given species attain in 50 years. The site
index appilies to fully stocked, even-aged, unmanaged
stands. Commonly grown trees are those that woodland
managers generally favor in intermediate or improvement
cuttings. They are selected on the basis of growth rate,
quality, value, and marketability.

Trees to plant are those that are suited to the soils
and to commercial wood production. Tree species that
commonly grow on the soil are also listed, regardless of
the potential value.

Recreation

Richard D. Heaslip, biologist, Soil Conservation Service, helped pre-
pare this section.

More than 100,000 acres in the survey area are avail-
able to the public for various types of outdoor recreation.
Most of this land is in state parks, state forests, state
game lands, private campgrounds, and community parks.
Recreational facilities for hunting, fishing, camping, swim-
ming, boating, picnicking, nature study, and hiking are
available. Several communities also have public and pri-
vate facilities for tennis, golf, baseball, basketball, and
swimming.

Five state parks are in the survey area. Cumberland
County has Colonel Denning State Park, covering 50
acres, and Pine Grove Furnace State Park, covering 585
acres. Facilities for camping, fishing, hiking, picnicking,
and swimming are available. Boating is also available at
Pine Grove Furnace State Park. Perry County has Big
Springs State Park, covering about 45 acres, Fowlers
Hollow, covering 30 acres, and Little Buffalo State Park,
covering 830 acres. Fishing, hiking, and picnicking areas
are available in each of these parks. Fowlers Hollow
offers camping and snowmobiling. Boating and swim-
ming facilities are available at Little Buffalo State Park.
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Undeveloped areas of local, state, and national impor-

tance are also available for the naturalist to enjoy.

State game lands, totaling more than 20,000 acres,
offer an abundance and variety of wildlife. Deer, turkey,
pheasants, grouse, quail, rabbits, and squirrels are some
of the species available for hunting. Approximately
75,000 acres of State Forest land are open to sports-
men. :

The Pennsylvania Fish Commission maintains two
state trout hatcheries, one at Huntsdale and one at New-
ville. They provide fish for stocking throughout south-
central Pennsylvania, as well as for local streams and
ponds. Local trout hatcheries also provide fish for public
fishing areas. The Susquehanna and Juniata Rivers pro-
vide excellent warm-water fishing.

Throughout the survey area, and especially in the
mountains, many scenic observation areas are main-
tained for public use. The famous Appalachian Trail,
which extends from Maine to Georgia, traverses Perry
and Cumberland Counties.

Increasing demands are being made by the public for
outdoor recreational facilities. A thorough knowledge of
the soil properties is essential in selecting a site and ,
constructing recreational facilities. Soil properties, such
as depth to bedrock, wetness, slope, texture, stoniness,
and frequency of flooding, affect the installation, mainte-
nance, and operation of recreational facilities.

The soils of the survey area are rated in table 8 ac-
cording to limitations that affect their suitability for recre-
ation. The ratings are based on restrictive soil features,
such as wetness, slope, and texture of the surface layer.
Susceptibility to flooding is considered. Not considered in
the ratings, but important in evaluating a site, are the
location and accessibility of the area, the size and shape

of the area and its scenic quality, vegetation, access to

water, potential water impoundment sites, and access to
public sewerlines. The capacity of the soil to absorb
septic tank effluent and the ability of the soil to support
vegetation are also important. Soils subject to flooding
are limited for recreation use by the duration and intensi-
ty of flooding and the season when flooding occurs. In
planning recreation facilities, onsite assessment of the
height, duration, intensity, and frequency of flooding is
essential.

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

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

Camp areas require site preparation such as shaping
and leveling the tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils
have mild slopes and are not wet or subject to flooding
during the period of use. The surface has few or no
stones or boulders, absorbs rainfall readily but remains
firm, and is not dusty when dry. Strong slopes and
stones or boulders can greatly increase the cost of con-
structing campsites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for picnic areas are firm when wet,
are not dusty when dry, are not subject to flooding
during the period of use, and do not have slopes or
stones or boulders that increase the cost of shaping
sites or of building access roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones and boulders, is firm after rains,
and is not dusty when dry. If grading is needed, the
depth of the soil over bedrock or a hardpan should be
considered.

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

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

Wildlife Habitat

Richard D. Heaslip, biologist, Soil Conservation Service, helped pre-
pare this section.

The occurrence and abundance of different kinds of
wildlife in Cumberland and Perry Counties are related, to
some degree, to the different kinds of soils. The principal
game species include white-tailed deer, gray squirrel,
cottontail rabbit, turkey, ruffed grouse, ringneck pheas-
ant, woodcock, mourning dove, and various kinds of wa-
terfowl. Some important furbearers are red and gray fox,
mink, muskrat, raccoon, weasel, opossum, and beaver.
The nongame wildlife includes songbirds, frogs, turtles,
poisonous and nonpoisonous reptiles, and small mam-
mals. Both game and nongame species of wildlife are

Soil Survey

important; they provide food and enjoyment and contrib-
ute to the economy of the survey area.

White-tailed deer, squirrel, ruffed grouse, and turkey
generally seek the protection of the forests but prefer to
feed on farm crops. Areas that meet these varied needs
are in the Hazleton-Laidig-Buchanan association of the
general soil map. Ringneck pheasant and mourning dove
generally prefer the agricultural areas in the Hagerstown-
Duffield association where corn is grown in abundance.
Cottontail rabbit and red fox also prefer the farmland
areas and are plentiful in areas of the Berks-Weikert-
Bedington association, although they also inhabit agricul-
tural areas in other associations.

Raccoon, muskrat, mink, and beaver are along rivers,
streams, lakes, and ponds throughout the survey area.
Beaver, however, are generally only in the more remote
areas. Areas that support this type of habitat are
common in the Monongahela-Atkins-Middiebury associa-
tion. Earthworms are the principal food for the woodcock
and are generally bountiful where soil moisture, tempera-
ture, texture, and content of organic matter are favor-
able. Soils that have the proper characteristics, such as
Brinkerton soils, and that support vegetation including
alder, aspen, dogwood, hawthorn, and honeysuckle gen-
erally support woodcock populations.

Cumberland and Perry Counties have many species of
waterfowl along major streams and along the Juniata
and Susquehanna Rivers. The most common species
include mallard, Canada geese, teal, and wood ducks.
These waterfowl frequently use major streams and
ponds as resting places during migration and sometimes
stay to nest in the survey area.

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

In table 9, the soils in the survey area are rated ac-
cording to their potential for providing habitat for various
kinds of wildlife. This information can be used in planning
parks, wildlife refuges, nature study areas, and other
developments for wildlife; in selecting soils that are suita-
ble for establishing, improving, or maintaining specific
elements of wildlife habitat; and in determining the inten-
sity of management needed for each element of the
habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good indicates that the element or
kind of habitat is easily established, improved, or main-
tained. Few or no limitations affect management, and
satisfactory results can be expected. A rating of fair
indicates that the element or kind of habitat can be
established, improved, or maintained in most places.
Moderately intensive management is required for satis-
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factory results. A rating of poor indicates that limitations
are severe for the designated element or kind of habitat.
Habitat can be created, improved, or maintained in most
places, but management is difficult and must be inten-
sive. A rating of very poor indicates that restrictions for
the element or kind of habitat are very severe and that
unsatisfactory results can be expected. Creating, improv-
ing, or maintaining habitat is impractical or impossible.

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

Grain and seed crops are domestic grains and seed-
producing herbaceous plants. Soil properties and fea-
tures that affect the growth of grain and seed crops are
depth of the root zone, texture of the surface layer,
available water capacity, wetness, slope, surface stoni-
ness, and flood hazard. Soil temperature and soil mois-
ture are also considerations. Examples of grain and seed
crops are corn, wheat, oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes. Soil properties and features
that affect the growth of grasses and legumes are depth
of the root zone, texture of the surface layer, available
water capacity, wetness, surface stoniness, flood hazard,
and slope. Soil temperature and soil moisture are also
considerations. Examples of grasses and legumes are
fescue, orchardgrass, bromegrass, clover, crown vetch,
and alfalfa.

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds. Soil proper-
ties and features that affect the growth of these plants
are depth of the root zone, texture of the surface layer,
available water capacity, wetness, surface stoniness, and
flood hazard. Soil temperature and soil moisture are also
considerations. Examples of wild herbaceous plants are
quackgrass, goldenrod, beggarweed, wheatgrass, and
grama.

Hardwood trees and woody understory produce nuts
or other fruit, buds, catkins, twigs, bark, and foliage. Soil
properties and features that affect the growth of hard-
‘wood trees and shrubs are depth of the root zone, the
available water capacity, and wetness. Examples of
these plants are oak, poplar, cherry, sweetgum, apple,
hawthorn, dogwood, hickory, blackberry, and blueberry.
Examples of fruit-producing shrubs that are suitable for
planting on soils rated good are Tatarian honeysuckle,
mapleleaf viburnum, and crabapple.

Coniferous plants furnish browse and seeds. Soil prop-
erties and features that affect the growth of coniferous
trees, shrubs, and ground cover are depth of the root
zone, available water capacity, and wetness. Examples
of coniferous plants are pine, spruce, fir, cedar, and
juniper.

Wetland plants are annual and perennial wild herba-
ceous plants that grow on moist or wet sites. Submerged
or floating aquatic plants are excluded. Soil properties
and features affecting wetland plants are texture of the
surface layer, wetness, reaction, salinity, slope, and sur-
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face stoniness. Examples of wetland plants are
smartweed, wild millet, cattails, pickerelweed, cordgrass,
rushes, sedges, and reeds.

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

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

Habitat for openiand wildlife consists of cropland, pas-
ture, meadows, and areas that are overgrown with
grasses, herbs, shrubs, and vines. These areas produce
grain and seed crops, grasses and legumes, and wild
herbaceous plants. The wildlife attracted to these areas
include bobwhite quail, pheasant, meadowlark, field spar-
row, cottontail, and red fox.

Habitat for woodland wildlife consists of areas of de-
ciduous plants or coniferous plants or both and associat-
ed grasses, legumes, and wild herbaceous plants. Wild-
life attracted to these areas include wild turkey, ruffed
grouse, woodcock, thrushes, woodpeckers, squirrels,
gray fox, raccoon, deer, and black bear.

Habitat for wetland wildlife consists of open, marshy or
swampy shallow water areas. Some of the wildlife at-
tracted to such areas are ducks, geese, herons, shore
birds, muskrat, mink, and beaver.

Engineering
John J. Mank, conservation engineer, helped prepare this section.

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

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

The information is not site specific and does not elimi-
nate the need for onsite investigation of the soils or for
testing and analysis by personnel experienced in the
design and construction of engineering works.
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Government ordinances and regulations that restrict
certain land uses or impose specific design criteria were
not considered in preparing the information in this sec-
tion. Local ordinances and regulations need to be con-
sidered in planning, in site selection, and in design.

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

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

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

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

Building Site Development

Table 10 shows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and with-
out basements, small commercial buildings, local roads
and streets, and lawns and landscaping. The limitations
are considered slight if soil properties and site features
are generally favorable for the indicated use and limita-
tions are minor and easily overcome; moderate it soil
properties or site features are not favorable for the indi-
cated use and-special planning, design, or maintenance
is needed to overcome or minimize the limitations; and
severe if soil properties or site features are so unfavor-
able or so difficult to overcome that special design, sig-
nificant increases in construction costs, and possibly in-
creased maintenance are required. Special feasibility
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studies may be required where the soil limitations are
severe.

Shallow excavations are trenches or holes dug to a
maximum depth of 5 or 6 feet for basements, graves,
utility lines, open ditches, and other purposes. The rat-
ings are based on soil properties, site features, and ob-
served performance of the soils. The ease of digging,

filling, and compacting is affected by the depth to bed-

rock, a cemented pan, or a very firm dense layer; stone
content; soil texture; and slope. The time of the year that
excavations can be made is affected by the depth to a
seasonal high water table and. the susceptibility of the
soil to flooding. The resistance of the excavation walls or
banks to sloughing or caving is affected by soil texture
and the depth to the water table.

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

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

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

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

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

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

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

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons should have a nearly level
floor surrounded by cut slopes or embankments of com-
pacted soil. Lagoons generally are designed to hold the
sewage within a depth of 2 to 5 feet. Nearly impervious
soil material for the lagoon floor and sides is required to
minimize seepage and contamination of ground water.

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

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

Sanitary landfills are areas where solid waste is dis-

 posed of by burying it in soil. There are two types of

landfill—trench and area. In a trench landfill, the waste is
placed in a trench. It is spread, compacted, and covered
daily with a thin layer of soil excavated at the site. In an
area landfill, the waste is placed in successive layers on
the surface of the soil. The waste is spread, compacted,
and covered daily with a thin layer of soil from a source
away from the site.

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

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

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

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

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

Construction Materials

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

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

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

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

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

Sand and gravel are natural aggregates suitable for
commercial use with a minimum of processing. Sand and
gravel are used in many kinds of construction. Specifica-
tions for each use vary widely. In table 12, only the
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probability of finding material in suitable quantity is evalu-
ated. The suitability of the material for specific purposes

is not evaluated, nor are factors that affect excavation of
the material.

The properties used to evaluate the soil as a source of
sand or gravel are gradation of grain sizes (as indicated
by the engineering classification of the soil), the thick-
ness of suitable material, and the content of rock frag-
ments. Kinds of rock, acidity, and stratification are given
in the soil series descriptions. Gradation of grain sizes is
given in the table on engineering index properties.

A soil rated as a probable source has a layer of clean
sand or gravel or a layer of sand or gravel that is up to
12 percent silty fines. This material must be at least 3
feet thick and less than 50 percent, by weight, large
stones. All other soils are rated as an improbable
source. Coarse fragments of soft bedrock, such as shale
and siltstone, are not considered to be sand and gravel.

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

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

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

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

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

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

Water Management

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

This table also gives for each soil the restrictive fea-
tures that affect drainage, irrigation, terraces and diver-
sions, and grassed waterways.

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

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

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

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

Aquifer-fed excavated ponds are pits or dugouts that
extend to a ground-water aquifer or to a depth below a
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permanent water table. Excluded are ponds that are fed
only by surface runoff and embankment ponds that im-
pound water 3 feet or more above the original surface.
Excavated ponds are affected by depth to a permanent
water table, permeability of the aquifer, and quality of the
water as inferred from the salinity of the soil. Depth to
bedrock and the content of large stones affect the ease
of excavation.

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

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

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

Soil properties are determined by field examination of
the soils and by laboratory index testing of some bench-
mark soils. Established standard procedures are fol-
lowed. During the survey, many shallow borings are
made and examined to identify and classify the soils and
to delineate them on the soil maps. Samples are taken
from some typical profiles and tested in the laboratory to
determine grain-size distribution, plasticity, and compac-
tion characteristics.

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

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

Engineering Index Properties

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

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

Texture is given in the standard terms used by the
U.S. Department of Agriculture. These terms are defined
according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in
diameter. “Loam,” for example, is soil that is 7 to 27
percent clay, 28 to 50 percent silt, and less than 52
percent sand. If the content of particles coarser than
sand is as much as 15 percent, an appropriate modifier
is added, for example, “gravelly.” Textural terms are
defined in the Glossary.

Classification of the soils is determined according to
the Unified soil classification system (2) and the system

adopted by the American Association of State Highway
and Transportation Officials (7).

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

The AASHTO system classifies soils according to
those properties that affect roadway construction and
maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one
of seven groups from A-1 through A-7 on the basis of
grain-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content
of fines (silt and clay). At the other extreme, soils in
group A-7 are fine grained. Highly organic soils are clas-
sified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7
groups are further classified as A-1-a, A-1-b, A-2-4, A-2-
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional refine-
ment, the suitability of a soil as subgrade material can be
indicated by a group index number. Group index num-
bers range from 0 for the best subgrade material to 20
or higher for the poorest.

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

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

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

Physical and Chemical Properties

Table 15 shows estimates of some characteristics and
features that affect soil behavior. These estimates are
given for the major layers of each soil in the survey area.
The estimates are based on field observations and on
test data for these and similar soils.

Clay as a soil separate consists of mineral soil parti-
cles that are less than 0.002 millimeter in diameter. In
this table, the estimated clay content of each major soil
layer is given as a percentage, by weight, of the soil
material that is less than 2 millimeters in diameter.

The amount and kind of clay greatly affect the fertility
and physical condition of the soil. They determine the
ability of the soil to adsorb cations and to retain mois-
ture. They influence shrink-swell potential, permeability,
and plasticity, the ease of soil dispersion, and other soil
properties. The amount and kind of clay in a soil also
affect tillage and earth-moving operations.

Moist bulk density is the weight of soil (ovendry) per
unit volume. Volume is measured when the soil is at field
moisture capacity, that is, the moisture content at 1/3
bar moisture tension. Weight is determined after drying
the soil at 105 degrees C. In this table, the estimated
moist bulk density of each major soil horizon is ex-
pressed in grams per cubic centimeter of soil material
that is less than 2 millimeters in diameter. Bulk density
data are used to compute shrink-swell potential, avail-
able water capacity, total pore space, and other soil
properties. The moist bulk density of a soil indicates the
pore space available for water and roots. A bulk density
of more than 1.6 can restrict water storage and root
penetration. Moist bulk- density is influenced by texture,
kind of clay, content of organic matter, and soil structure.

Permeability refers to the ability of a soil to transmit
water or air. The estimates indicate the rate of downward
movement of water when the soil is saturated. They are
based on soil characteristics observed in the field, par-
ticularly structure, porosity, and texture. Permeability is
considered in the design of soil drainage systems, septic
tank absorption fields, and construction where the rate of
water movement under saturated conditions affects be-
havior. :

Available water capacity refers to the quantity of water
that the soil is capable of storing for use by plants. The
capacity for water storage is given in inches of water per
inch of soil for each major soil layer. The capacity varies,
depending on soil properties that affect the retention of
water and the depth of the root zone. The most impor-
tant properties are the content of organic matter, soil
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texture, bulk density, and soil structure. Available water
capacity is an important factor in the choice of plants or
crops to be grown and in the design and management of
irrigation systems. Available water capacity is not an
estimate of the quantity of water actually available to
plants at any given time.

Soil reaction is a measure of acidity or alkalinity and is
expressed as a range in pH values. The range in pH of
each major horizon is based on many field tests. For
many soils, values have been verified by laboratory anal- -
yses. Soil reaction is important in selecting crops and
other plants, in evaluating soil amendments for fertility
and stabilization, and in determining the risk of corrosion.

Shrink-swell potential is the potential for volume
change in a soil with a loss or gain in moisture. Volume
change occurs mainly because of the interaction of clay
minerals with water and varies with the amount and type
of clay minerals in the soil. The size of the load on the
soil and the magnitude of the change in soil moisture
content influence the amount of swelling of soils in
place. Laboratory measurements of swelling of undis-
turbed clods were made for many soils. For others,
swelling was estimated on the basis of the kind and
amount of clay minerals in the soil and on measure-
ments of similar soils.

If the shrink-swell potential is rated moderate to very
high, shrinking and swelling can cause damage to build-
ings, roads, and other structures. Special design is often
needed.

Shrink-swell potential classes are based on the
change in length of an unconfined clod as moisture con-
tent is increased from air-dry to field capacity. The
change is based on the soil fraction less than 2 millime-
ters in diameter. The classes are /ow, a change of less

" than 3 percent; moderate, 3 to 6 percent; and high, more

than 6 percent. Very high, greater than 9 percent, is
sometimes used. _

Erosion factor K indicates the susceptibility of a soil to
sheet and rill erosion by water. Factor K is one of six
factors used in the Universal Soil Loss Equation (USLE)
to predict the average annual rate of soil loss by sheet
and rill erosion in tons per acre per year. The estimates
are based primarily on percentage of silt, sand, and
organic matter (up to 4 percent) and on soil structure
and permeability. Values of K range from 0.05 to 0.69.
The higher the value the more susceptible the soil is to
sheet and rill erosion by water.

Erosion factor T is an estimate of the maximum aver-
age annual rate of soil erosion by wind or water that can
occur without affecting crop productivity over a sustained
period. The rate is in tons per acre per year.

Organic matter is the plant and animal residue in the
soil at various stages of decomposition.

In table 15, the estimated content of organic matter is
expressed as a percentage, by weight, of the soil materi-
al that is less than 2 millimeters in diameter.
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“The content of organic matter of a soil can be main-
tained or increased by returning crop residue to the soil.
Organic matter affects the available water capacity, infil-
tration rate, and tilth. It is a source of nitrogen and other
nutrients for crops.

Soil and Water Features

Table 16 gives estimates of various soil and water
features. The estimates are used in land use planning
that involves engineering considerations.

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

The four hydrologic soil groups are:

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

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils having a
layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These
soils have a slow rate of water transmission.

Group D. Soils having a very. slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly -of clays that have a high shrink-swell potential,
soils that have a permanent high water table, soils that
have a claypan or clay layer at or .near the surface, and
soils that are shallow over nearly impervious material. -
These soils have a very slow rate of water transmission.

Some soils in table 16 are assigned to two hydrologic
soil groups. These soils are less than 20 inches deep to
bedrock. The first hydrologic group listed applies to
areas where the bedrock is cracked and pervious; the
second letter applies to areas where the bedrock is
impervious or where exposed bedrock makes up more
than 25 percent of the surface of the soil.

Flooding, the temporary inundation of an area, is
caused by overflowing streams, by runoff from adjacent
slopes, or by tides. Water standing for short periods after
rainfall or snowmelt is not considered flooding, nor is
water in swamps and marshes.

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

Frequency, duration, and probable dates of occurrence
are estimated. Frequency is expressed as nong; rare,
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common, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but possi-
ble under unusual weather conditions; common that it is
likely under normal conditions; occasional that it occurs,
on the average, no more than once in 2 years; and
frequent that it occurs, on the average, more than once
in 2 years. Duration is expressed as very brief if less _
than 2 days, brief if 2 to 7 days, and /ong if more than 7
days. Probable dates are expressed in months; Novem-
ber-May, for example, means that flooding can occur
during the period November through May.

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

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

High water lable (seasonal) is the highest level of a
saturated zone in the soil in most years. The depth to a
seasonal high water table applies to undrained soils. The
estimates are based mainly on the evidence of a saturat-
ed zone, namely grayish colors or mottles in the soil.
Indicated in table 16 are the depth to the seasonal high
water table; the kind of water table—that is, perched,
artesian, or apparent; and the months of the year that
the water table commonly is high. A water table that is
seasonally high for less than 1 month is not indicated in
table 16.

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

Only saturated zones within a depth of about 6 feet
are indicated. A plus sign preceding the range in depth
indicates that the water table is above the surface of the
soil. The first numeral in the range indicates how high
the water rises above the surface. The second numeral
indicates the depth below the surface.

Depth to bedrock is given if bedrock is within a depth
of 5 feet. The depth is based on many soil borings and
on observations during soil mapping. The rock is speci-
fied as either soft or hard. If the rock is soft or fractured,
excavations can be made with trenching machines,
backhoes, or small rippers. If the rock is hard or mas-
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sive, blasting or special equipment generally is needed
for excavation.

Potential frost action is the likelihood of upward or
lateral expansion of the soil caused by the formation of
segregated ice lenses (frost heave) and the subsequent
collapse of the soil and loss of strength on thawing.
Frost action occurs when moisture moves into the freez-
ing zone of the soil. Temperature, texture, density, per-
meability, content of organic matter, and depth to the
water table are the most important factors considered in
evaluating the potential for frost action. It is assumed
that the soil is not insulated by vegetation or snow and is
not artificially drained. Silty and highly structured clayey
soils that have a high water table in winter are most
susceptible to frost action. Well drained, very gravelly, or
very sandy soils are the least susceptible. Frost heave
and low soil strength during thawing cause damage
mainly to pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissolves or

weakens uncoated steel or concrete. The rate of corro-
sion of uncoated steel is related to such factors as soil
moisture, particle-size distribution, acidity, and electrical
conductivity of the soil. The rate of corrosion of concrete
is based mainly on the sulfate and sodium content, tex-
ture, moisture content, and acidity of the soil. Special
site examination and design may be needed if the com-
bination of factors creates a severe corrosion environ-
ment. The steel in installations that intersect soil bound-
aries or soil layers is more susceptible to corrosion than
steel in installations that are entirely within one kind of
soil or within one soil layer.

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

For concrete, the risk of corrosion is also expressed
as low, moderate, or high. 1t is based on soil texture,
acidity, and amount of sulfates in the saturation extract.
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Classification of the Soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (75). Begin-
ning ‘with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series. Clas-
sification is based on soil properties observed in the field
or inferred from those observations or from laboratory
measurements. Table 17 shows the classification of the
soils in the survey area. The categories are defined in
the following paragraphs. .

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

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

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of development of pedogenic hori-
zons; soil moisture and temperature regimes; and base
status. Each great group is identified by the name of a
suborder and by a prefix that indicates a property of the
soil. An example is Fluvaquents (Fluv, meaning deposit-
ed by water, plus aguent, the suborder of the Entisols
that have an aquic moisture regime).

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are transi-
tions to other orders, suborders, or great groups. Extra-
grades have some properties that are not representative
of the great group but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that
typifies the great group. An example is Typic Fluva-
quents.

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

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

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

Soil Series and Their Morphology

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

Characteristics of the soil and the material in which it
formed are identified for each series. The soil is com-
pared with similar soils and with nearby soils of other
series. A pedon, a small three-dimensional area of soil,
that is typical of the series in the survey area is de-
scribed. The detailed description of each soil horizon
follows standards in the Soil Survey Manual (73). Many
of the technical terms used in the descriptions are de-
fined in Soil Taxonomy (75). Unless otherwise stated,
colors in the descriptions are for moist soil. Following the
pedon description is the range of important characteris-
tics of the soils in the series.

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

Albrights Series

Soils of the Albrights series are fine-loamy, mixed,
mesic Aquic Fragiudalfs. They are deep, moderately well
drained and somewhat poorly drained soils on lower
slopes of mountains and at the heads of and along
drainageways. They formed in colluvium weathered from
acid, red sandstone, siltstone, and shale. Slopes range
from 3 to 15 percent.

Albrights soils are closely associated on the landscape
with Andover, Buchanan, Calvin, Klinesville, Lehew, and
Meckesville soils. Albrights soils are not as well drained
as Meckesville, Calvin, Klinesville, and Lehew soils. They
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are redder throughout than the Buchanan and Andover
soils.

Typical pedon of Albrights silt loam, 8 to 15 percent
slopes, in Rye Township, Perry County; one mile-north-
east of intersection of Route T305 and Route PA 34, in
woodland, on east roadbank of Route T305:

01—1/2 inch to 0; partially decayed leaves, twigs, and
mosses.

A1—0 to 3 inches; brown (7.5YR 5/2) silt loam; weak
fine granular structure; very friable, nonsticky and
nonplastic; many roots; 10 percent coarse frag-
ments; very strongly acid; abrupt smooth boundary.

A2—3 to 5 inches; dark reddish gray (5YR 4/2) silt loam;
weak fine granular structure; very friable, nonsticky
and nonplastic; many roots; 10 percent coarse frag-
ments; very strongly acid; clear wavy boundary.

B1—5 to 12 inches; reddish brown (5YR 4/4) silt loam;
weak fine granular and weak medium subangular
blocky structure; friable, slightly sticky and slightly
plastic; many roots; 10 percent coarse fragments;
very strongly acid; clear wavy boundary.

B2t—12 to 24 inches; reddish brown (2.5YR 4/4) silty
clay loam; many coarse distinct weak red (2.5YR
4/2) mottles; moderate medium subangular blocky
structure; friable, slightly sticky and slightly plastic;
common roots; common thin continuous clay films
on ped faces and in pores; 10 percent coarse frag-
ments; very strongly acid; clear wavy boundary.

Bx1—24 to 36 inches; reddish brown (5YR 5/3) silty clay
loam; many medium distinct weak red (2.5YR 4/2)
mottles; moderate, very coarse prismatic structure
parting to moderate medium subangular blocky and
medium platy; firm, brittle, sticky and plastic; few
thick clay films on ped faces; 10 percent coarse
fragments; very strongly acid; clear wavy boundary.

Bx2—36 to 45 inches; reddish brown (5YR 4/4) chan-
nery silty clay loam; many medium distinct brown
(7.5YR 5/4) mottles; moderate, very coarse prismat-
ic structure parting to moderate medium subangular
blocky; firm, brittle, sticky and slightly plastic; few
thin continuous clay films on ped faces; few black
concretions; 30 percent coarse fragments; strongly
acid; clear wavy boundary.

C—45 to 62 inches; reddish brown (2.5YR 4/4) channery
silt loam; many medium distinct brown (7.5YR 5/4)
mottles; massive; firm in place; nonsticky and slight-
ly plastic; many black concretions; 40 percent
coarse fragments; strongly acid.

The solum is 40 to 60 inches thick. Depth to bedrock
is 60 inches or more. Depth to the fragipan is 18 to 32
inches. Coarse fragments make up 5 to 25 percent
above the fragipan, 10 to 50 percent in the fragipan, and
20 to 70 percent in the C horizon. If the soil is not limed,
it is extremely acid to strorigly acid in the upper part of
the solum and very strongly acid to slightly acid in the
lower part of the solum and the C horizon.
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The A horizon has hue of 5YR to 7.5YR, value of 3 to
5, and chroma of 2 to 4. Fine earth is silt loam or loam.

The B horizon has hue of 2.5YR or 5YR, value of 4 or
5, and chroma of 3 to 6. Mottles of low chroma are .in
the upper 10 inches of the B horizon. Fine earth is loam
to silty clay loam.

The Bx horizon has hue of 2.5YR or 5YR, value of 4
or 5, and chroma of 2 to 6. Fine earth is loam to silty
clay loam.

The C horizon has hue of 2.5YR or 5YR, value of 4 or
5, and chroma of 3 to 6. Fine earth is loam to silty clay
loam.

Allegheny Series

Soils of the Allegheny series are fine-loamy, mixed,
mesic Typic Hapludults. They are deep, well drained
soils on stream terraces. These soils formed in old alluvi-
al sediment washed from areas of acid sandstone, silt-
stone, and shale. Slopes range from 0 to 8 percent.

The Allegheny soils are associated on the landscape
with Middiebury, Monongahela, Tioga, and Tyler soils.
Allegheny soils are better drained than Monongahela
and Tyler soils. They have an argillic horizon, unlike
Middlebury and Tioga soils.

Typical pedon of Allegheny silt loam, 0 to 3 percent
slopes, in North Middleton Township, Cumberland
County; 8/10 mile southwest along Conodoguinet Creek
from bridge on Route PA 74, 75 feet north of creek, in
cropland:

Ap—0 to 10 inches; brown (7.5YR 4/2) silt loam; weak
fine granular structure; friable, nonsticky and non-
plastic; many roots; 5 percent coarse fragments;
medium acid; clear smooth boundary.

B1—10 to 17 inches; brown (7.5YR 4/4) silt loam; weak
fine subangular blocky structure; friable, nonsticky
and nonplastic; many roots; 5 percent coarse frag-
ments; strongly acid; gradual smooth boundary.

B21t—17 to 25 inches; strong brown (7.5YR 5/6) clay
loam; moderate fine and medium subangular blocky
structure; firm, nonsticky and slightly plastic;
common roots; thin discontinuous clay films on
faces of peds; 5 percent coarse fragments; strongly
acid; gradual wavy boundary.

B22t—25 to 34 inches; strong brown (7.5YR 5/6) clay
loam; strong fine and medium angular blocky struc-
ture; firm, slightly sticky and slightly plastic; common
thin discontinuous clay films on ped faces; few black
concretions; 10 percent coarse fragments; very
strongly acid; gradual wavy boundary.

C—34-to 60 inches; strong brown (7.5YR 5/6) gravelly
loam; few coarse faint brown (7.5YR 5/4) mottles;
massive and weak medium and coarse subangular
blocky structure; firm, nonsticky and slightly plastic,
few black concretions; 20 percent coarse fragments;
very strongly acid.
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The solum is 30 to 45 inches thick. Depth to bedrock
is more than 60 inches. Coarse fragments make up 0 to
10 percent of the upper part of the solum and 0 to 35
percent of the lower part of the solum and the C horizon.
If the soil is not limed, it is strongly acid to extremely
acid throughout.

The Ap horizon has hue of 10YR or 7.5YR, value of 4
or 5, and chroma of 2 to 4. Fine earth is silt loam or
loam.

The B horizon has hue of 10YR or 7.5YR, value of 4
or 5, and chroma of 4 to 6. Fine earth is silt loam, sandy
clay loam, clay loam, or silty clay loam. In some pedons
mottles of high chroma are in the lower part of the B
horizon.

The C horizon has hue of 10YR or 7.5YR, value of 4
or 5, and chroma of 4 to 6. Fine earth is sandy loam to
clay loam. Some pedons have a IIC horizon below a
depth of 40 inches that is 30 to 80 percent gravel; fine
earth ranges from sand to loam.

Andover Series

Soils of the Andover series are fine-loamy, mixed,
mesic Typic Fragiaquults. They are deep, poorly drained
soils on lower slopes of mountains and at the heads of
and along drainageways. These soils formed in colluvium
weathered from acid, gray sandstone, siltstone, shale,
and quartzite. Slopes range from 0 to 8 percent.

Andover soils are closely associated on the landscape
with Buchanan, Laidig, Hazleton, and Clymer soils. They
are not as well drained as these associated soils.

Typical pedon of Andover gravelly loam, in an area of
Andover very stony loam, 0 to 8 percent slopes, in
Cooke Township, Cumberland County; 3/4 mile south of
Pine Grove Furnace State Park office, 150 feet west of
Route T340, in woodland:

O1—2 inches to 1; hardwood leaf litter.

02—1 inch to 0; partially decomposed hardwood leaf
litter; matted roots, mosses, and twigs.

A1—0 to 3 inches; very dark gray (10YR 3/1) gravelly
loam; weak medium granular structure; friable, non-
sticky and nonplastic; many roots; 15 percent
coarse fragments; very strongly acid; abrupt smooth
boundary.

A2—3 to 9 inches; grayish brown (10YR 5/2) gravelly
loam; common fine distinct yellowish brown (10YR
5/4) and strong brown (7.5YR 5/6) mottles; weak
medium platy structure parting to weak medium
granular; friable, nonsticky and nonplastic; many
roots; 15 percent coarse fragments; very strongly
acid; clear wavy boundary.

B2tg—9 to 18 inches; grayish brown (10YR 5/2) gravelly
clay loam; many medium distinct yellowish brown
(10YR 5/4), gray (10YR 6/1), and strong brown
(7.5YR 5/6) mottles; weak medium prismatic struc-
ture parting to weak medium subangular blocky; fri-
able, slightly sticky and slightly plastic; common
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roots; common continuous clay films on ped faces
and in pores; 20 percent coarse fragments; very
strongly acid; clear wavy boundary.

Bxlg—18 to 32 inches; dark grayish brown (10YR 4/2)
gravelly clay loam; many coarse distinct grayish
brown (10YR 5/2) and strong brown (7.5YR 5/6)
mottles; weak medium prismatic structure parting to
moderate medium subangular blocky; firm, brittle,
sticky and plastic; few thin continuous clay films on
ped faces and accumulations of clay in pores; 20
percent coarse fragments; strongly acid; clear wavy
boundary.

Bx2g—32 to 42 inches; dark grayish brown (10YR 4/2)
gravelly clay loam; many coarse distinct light brown-
ish gray (10YR 6/2) and strong brown (7.5YR 5/6)
mottles; weak medium and coarse prismatic struc-
ture parting to moderate medium subangular blocky;
firm, brittle, sticky and plastic; common thin discon-
tinuous clay films on ped faces and prism faces and
in pores; 25 percent coarse fragments; strongly acid;
clear wavy boundary.

C—42 to 60 inches; brown (10YR 5/3) gravelly sandy
clay loam; common medium distinct light brownish
gray (2.5Y 6/2) mottles; weak coarse prismatic
structure parting to weak thick platy and massive;
firm, slightly sticky and slightly plastic; 45 percent
coarse fragments; strongly acid.

The solum is 40 to 55 inches thick. Depth to bedrock
is more than 60 inches. Depth to the fragipan is 16 to 28
inches. Coarse fragments make up 10 to 35 percent of
the surface layer, 15 to 40 percent of the B horizon, and
15 to 50 percent of the C horizon. If the soil is not limed,
it is very strongly acid or strongly acid throughout.

The A horizon has hue of 10YR or 2.5Y, value of 2 to
5, and chroma of 1 to 4. Fine earth is dominantly loam
or silt loam.

The Bt horizon has hue of 10YR or 2.5Y, value of 4 to
6, and chroma of 1 or 2 and is mottled. Fine earth is
loam, clay foam, or sandy clay loam.

The Bx horizon has hue of 10YR or 2.5Y, value of 3 to
5, and chroma of 1 or 2 and is mottled. Fine earth is
loam, clay loam, or sandy clay loam.

The C horizon has hue of 5YR to 2.5Y, value of 4 to 6,
and chroma of 1 to 4 and is mottled. Fine earth is sandy
clay loam, loam, or sandy loam.

Athol Series

Soils of the Athol series are fine-loamy, mixed, mesic
Ultic Hapludalfs. They are deep, well drained soils on
rolling uplands. Athol soils formed in residuum of calcar-
eous conglomerate and limestone breccias. Slopes
range from 3 to 25 percent.

Athol soils are closely associated on the landscape
with Neshaminy soils, which formed in diabase.
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Typical pedon of Athol gravelly loam, 15 to 25 percent
slopes, in Upper Allen Township, Cumberland County; 2
miles northwest of Lisburn to intersection of Legislative
Routes 21100 and 21093; south 1/4 mile on Legislative
Route 21100 to Hertzler Road; 100 yards west along
Hertzler Road, 25 feet north of road, in woodland:

Ap—0 to 9 inches; dark reddish brown (5YR 3/2) gravel-
ly loam; weak medium and fine granular structure;
friable, nonsticky and nonplastic; many roots; 20
percent coarse fragments; neutral; abrupt smooth
boundary.

B21t—9 to 18 inches; reddish brown (5YR 4/4) gravelly
silt loam; moderate medium subangular blocky struc-

- ture; friable, slightly sticky and slightly plastic; many
roots; few thin discontinuous clay films on ped faces
and in pores; 25 percent coarse fragments; neutral;
clear wavy boundary.

B22t—18 to 30 inches; dark reddish brown (2.5YR 3/4)
gravelly silty clay loam; moderate medium subangu-
lar blocky structure; friable, slightly sticky and slightly
plastic; common roots; common patchy pockets of
thick ctay and few thin continuous clay films on ped
faces and coarse fragments; 35 percent coarse frag-
ments; medium acid; clear irregular boundary.

B23t—30 to 49 inches; dark reddish brown (2.5YR 3/4)
gravelly silty clay loam; coarse medium subangular
blocky structure; friable, sticky and slightly plastic;
few roots; few thin discontinuous clay films on ped
faces and in pores; 35 percent coarse fragments;
strongly acid; clear wavy boundary.

B3—49 to 55 inches; reddish brown (5YR 4/4) gravelly
loam; weak medium and coarse subangular blocky

- structure; friable, slightly sticky and slightly plastic;
35 percent coarse fragments; medium acid; gradual
wavy boundary.

C—55 to 80 inches; reddish brown (5YR 4/4) very grav-
elly loam; massive; friable, nonsticky and nonplastic;
50 percent coarse fragments; medium acid.

The solum is 40 to 55 inches thick. Depth to bedrock
is more than 40 inches. Coarse fragments make up 0 to
20 percent of the A horizon, 10 to 35 percent of the B
horizon, and 15 to 50 percent of the C horizon. If the soil
is not limed, it is very strongly acid or strongly acid in the
upper part of the solum and strongly acid or medium
acid in the lower part of the solum and the C horizon.

The A horizon has hue of 2.5YR to 7.5YR, value of 3
or 4, and chroma of 2 to 4. Fine earth is loam or silt
loam.

The B horizon has hue of 2.5YR or 5YR, value of 3 to
5, and chroma of 2 to 4. Fine earth is silt loam, silty clay
loam, loam, or clay loam.

The C horizon has hue of 5YR to 10YR, value of 3 to
5, and chroma of 2 to 4. Fine earth is silt loam, loam, or
silty clay loam.

Soil Survey

Atkins Series

Soils of the Atkins series are fine-loamy, mixed, acid,
mesic Typic Fluvaquents. They are deep, poorly drained
soils on flood plains. The Atkins soils formed in recent
alluvial material washed from acid, gray shale and sand-
stone. Slopes range from 0 to 3 percent.

Atkins soils are closely associated on the landscape
with Barbour, Basher, Middlebury, Monongahela, Purdy,
Tioga, and Tyler soils. Atkins soils do not have the well
developed profile of the Monongahela, Purdy, and Tyler
soils; they have a water table nearer to the surface than
Middlebury, Basher, Barbour, and Tioga soils.

Typical pedon of Atkins silt loam in North Newtown
Township, Cumberland County; 1/2 mile north of New-
ville on Route PA 233 to intersection of Route T402; 1-
1/2 miles west of Route T402 and 1,000 feet northwest
along fence row, 10 feet east of fence row, in pasture:

Ap—oO0 to 9 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine granular structure; friable, nonsticky
and nonplastic; many roots; very strongly acid; clear
smooth boundary.

B1g—9 to 20 inches; dark gray (10YR 4/1) silt loam;
common fine distinct strong brown (7.5YR 5/8) and
reddish brown (5YR 4/4) mottles; weak fine granular
structure; friable, nonsticky and nonplastic; common
roots; very strongly acid; gradual wavy boundary.

B2g—20 to 42 inches; gray (10YR 5/1) silty clay loam;
common medium distinct yellowish red (5YR 4/6)
and strong brown (7.5YR 5/6) mottles; weak fine
subangular blocky structure; friable, nonsticky and
nonplastic; few roots; strongly acid; abrupt wavy
boundary.

|IC—42 to 60 inches; mixed gray (10YR 6/1) and strong
brown (7.5YR 5/6) stratified sand and gravel;
strongly acid.

The solum is 30 to 50 inches thick. Depth to bedrock
is more than 60 inches. Coarse fragments make up 0 to
15 percent of the solum and 0 to 40 percent of the C
horizon. If the soil is not limed, it is strongly acid or very
strongly acid throughout.

The A horizon has hue of 10YR, value of 4 to 6, and
chroma of 1 or 2 and is mottled in some pedons. Fine
earth is silt loam, loam, or fine sandy loam.

The B horizon is neutral or has hue of 10YR or 2.5Y,
value of 4 to 6, and chroma of 0 to 2. It is mottled. Fine
earth is silt loam, loam, silty clay loam, or sandy loam.

The C horizon is neutral or has hue of 10YR to 5Y,
value of 5 or 6, and chroma of O to 8. Fine earth is silty
clay loam, loam, or sandy loam, or a IIC horizon that is
sand and gravel is below a depth of 3 feet.
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Barbour Series

Soils of the Barbour series are coarse-loamy over
sandy or sandy-skeletal, mixed, mesic Fluventic Dys-
trochrepts. They are deep, well drained soils on flood
plains. These soils formed in recent alluvium washed
from soils that formed in acid, red sandstone and shale.
Slopes range from 0 to 3 percent.

Barbour soils are closely associated on the landscape
with Atkins, Basher, Birdsboro, Monongahela, Purdy, and
Tyler soils. Barbour soils are on flood plains and have a
less well developed profile than Birdsboro soils.

Typical pedon of Barbour fine sandy loam, in an area
of Barbour soils; at the west end of Marysville Borough,
Perry County, 4/10 mile west of Marysville Lions Club
building at Routes U.S. 11 and 15 and Park Drive to
intersection of Kings Highway; 1/10 mile north of Kings
Highway to concrete bridge across Fishing Creek; 50
yards west of bridge and 25 feet north of creek; in
woodland:

0O1—2 inches to 1; hardwood twigs and undecomposed
leaves.

02—1 inch to 0; partially decomposed hardwood leaves,
grasses, and root mat.

A1-—0 to 8 inches; dark reddish gray (5YR 4/2) fine
sandy loam; weak fine granular structure; friable,
nonsticky and nonplastic; many roots; medium acid;
abrupt smooth boundary.

B1—8 to 12 inches; reddish brown (5YR 4/4) sandy
loam; weak coarse prismatic structure parting to fine
and medium subangular blocky; friable, nonsticky
and nonplastic; many roots; strongly acid; clear
wavy boundary.

B2—12 to 24 inches; reddish brown (5YR 4/4) loam;
weak coarse prismatic structure parting to weak
medium subangular blocky; friable, nonsticky and
nonplastic; many roots; strongly acid; clear wavy

- boundary.

IIC—24 to 60 inches; reddish brown (5YR 4/4) very
gravelly loamy sand; single grain; loose; 50 percent
coarse fragments; strongly acid.

The solum is 18 to 40 inches thick. Depth to strongly
contrasting layers is 20 to 36 inches. Depth to bedrock is
more than 60 inches. Coarse fragments make up 0 to 40
percent of the solum and 0 to 60 percent of the substra-
tum. If the soil is not limed, it is very strongly acid to
medium acid in the solum and strongly acid to slightly
acid in the substratum.

The A horizon has hue of 5YR to 2.5Y, value of 3 or 4,
and chroma of 2 to 4. Fine earth is sandy loam to silt
loam.

The B horizon has hue of 2.5YR to 7.5YR, value of 3
to 5, and chroma of 3 to 6. Fine earth is silt loam to
sandy loam.

Most pedons in which the IIC horizon is at a depth of
more than 30 inches have a C horizon that has hue of
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2.5YR to 7.5YR, value of 3 to 5, and chroma of 3 to 8.
Fine earth is silt loam to sandy loam. The IIC horizon
varies in color; fine earth is loamy fine sand or coarser.

Basher Series

Soils of the Basher series are coarse-loamy, mixed,
mesic Fluvaquentic Dystrochrepts. They are deep, mod-
erately well drained and somewhat poorly drained soils
on flood plains. Basher soils- formed in recent alluvial
material washed from acid, red sandstone and shale.
Slopes range from 0 to 3 percent.

Basher soils are closely associated on the landscape
with Albrights, Atkins, Barbour, Chavies, and Middlebury
soils. Basher soils are redder than Atkins and Middlebury
soils. They are not as well drained as Barbour and Cha-
vies soils. Basher soils do not have an argillic horizon,
unlike Albrights soils.

Typical pedon of Basher silt loam, in an area of
Basher soils, in Rye Township, Perry County; 1 4/10
miles east of intersection of Route PA 850 and Route
T307; 75 feet north of Route T307 and 30 feet south of
Fishing Creek, in woodland:

Ap—0 to 10 inches; dark reddish gray (5YR 4/2) silt
loam; weak fine and medium subangular blocky
structure; friable, nonsticky and nonplastic; roots;
medium acid; abrupt smooth boundary.

B21—10 to 19 inches; reddish brown (5YR 5/4) silt
loam; common fine distinct brown (7.5YR 5/2) mot-
tles; weak coarse prismatic structure parting to weak
medium subangular blocky; friable, nonsticky and
nonplastic; many roots; strongly acid; gradual wavy
boundary.

B22—19 to 26 inches; reddish brown (5YR 5/4) silt
loam; many medium distinct strong brown (7.5YR
5/6) and grayish brown (10YR 5/2) mottles; weak
coarse prismatic structure parting to moderate
medium subangular blocky; friable, nonsticky and
nonplastic; common roots; strongly acid; gradual
wavy boundary.

B3—26 to 38 inches; reddish brown (5YR 5/4) silt loam;
many coarse distinct strong brown (7.5YR 5/6) and
grayish brown (10YR 5/2) mottles; weak medium
subangular blocky structure; friable, nonsticky and
nonplastic; few roots; strongly acid; gradual wavy
boundary.

[IC1—38 to 52 inches; reddish brown (5YR 4/3) gravelly
loam; many medium distinct strong brown (7.5YR
5/6) mottles; massive; firm in place, nonsticky and
nonplastic; 40 percent coarse fragments; very
strongly acid; abrupt smooth boundary.

IIC2—52 to 60 inches; gray (5YR 5/1) sand and gravel;
strong brown (7.5YR 5/6) streaks; loose; 60 percent
coarse fragments; very strongly acid.
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The solum is 16 to 40 inches thick. Depth to strongly
contrasting layers is more than 40 inches. Depth to bed-
rock is more than 60 inches. Coarse fragments make up
0 to 20 percent of the individual horizons above a depth
of 40 inches and O to 60 percent of the individual hori-
zons below a depth of 40 inches. If the soil is not limed,
it is extremely acid to medium acid in the solum and very
strongly acid to slightly acid in the C horizon.

The Ap horizon has hue of 2.5YR to 10YR, value of 3
or 4, and chroma of 2 to 4. Fine earth ranges from silt
loam to fine sandy loam.

The B horizon has hue of 2.5YR to 7.5YR, value of 3
to 5, and chroma of 3 to 6. Mottles have chroma of 2 or
less within a depth of 24 inches. Fine earth ranges from
silt loam to fine sandy loam.

The C horizon has hue of 5YR to 2.5Y, value of 3 to 5,
and chroma of 1 to 4. Fine earth is silt loam, loam, or
fine sandy loam above a depth of 40 inches and ranges
from silt loam to sand below a depth of 40 inches.

Bedington Series

Soils of the Bedington series are fine-loamy, mixed,
mesic Typic Hapludults. They are deep, well drained
soils on uplands. These soils formed in material weath-
ered from shale, siltstone, and fine grained sandstone.
Siopes range from 3 to 25 percent.

Bedington soils are closely associated on the land-
scape with Berks, Blairton, Brinkerton, and Weikert soils.
They are deeper to bedrock than Berks and Weikert
soils and are better drained than Biairton and Brinkerton
soils.

Typical pedon of Bedington shaly silt loam, 3 to 8
percent slopes, in Silver Springs Township, Cumberland
County; 1/2 mile north of Route U.S. 11, along east
roadbank of Legislative Route 21018, in hayland:

Ap—o0 to 9 inches; dark brown (10YR 4/3) shaly silt
loam; weak fine granular structure; very friable, non-
sticky and nonplastic, many roots; 15 percent
coarse fragments; medium acid; abrupt smooth
boundary. :

B1—9 to 14 inches; yellowish brown (10YR 5/6) shaly
loam; weak fine subangular blocky structure; friable,
slightly sticky and nonplastic; many roots; 20 per-
cent coarse fragments; medium acid; clear wavy
boundary.

B21t—14 to 20 inches; strong brown (7.5YR 5/6) shaly
clay loam; moderate medium subangular blocky
structure; friable, sticky and slightly plastic; common
roots; common thin patchy clay films on ped faces;
20 percent coarse fragments; medium acid; clear
wavy boundary.

B22t—20 to 35 inches; yellowish red (5YR 5/6) shaly
silty clay loam; weak medium subangular blocky
structure; friable, sticky and slightly plastic; few
roots; common thin discontinuous clay films on ped
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faces; few black concretions; 35 percent coarse
fragments; strongly acid; gradual wavy boundary.

B23t—35 to 48 inches; yellowish red (5YR 5/8) very
shaly loam; weak medium subangular blocky struc-
ture; friable, slightly sticky and slightly plastic;
common thin discontinuous clay films on ped faces;
few black concretions; 55 percent coarse fragments;
very strongly acid; gradual wavy boundary.

C—48 to 56 inches; yellowish red (5YR 5/6) very shaly
silt loam; massive; friable, slightly sticky and non-
plastic; few thin discontinuous clay films on coarse
fragments and in pores; few black concretions; 80
percent coarse fragments; very strongly acid; clear
wavy boundary.

R—56 inches; olive (5Y 5/3) shale bedrock.

The solum is 40 to 70 inches thick. Depth to bedrock
is more than 40 inches. Coarse fragments make up 10 to
40 percent of the individual horizons in the upper part of
the solum, 20 to 80 percent in the lower part of the
solum, and 30 to 90 percent in the C horizon. If the soil
is not limed, it is very strongly acid to neutral in the
upper part of the solum and very strongly acid or strong-
ly acid in the lower part of the solum and in the C
horizon. _ .

The Ap horizon has hue of 10YR, value of 3 or 4, and
chroma of 2 to 4. Fine earth is silt loam or loam.

The B horizon has hue of 5YR to 10YR, value of 4 to
6, and chroma of 6 to 8. Fine earth is loam, silt loam,
silty clay loam, or clay loam.

The C horizon has hue of 5YR to 10YR, value of 4 to
6, and chroma of 4 to 8. Fine earth is silt loam or siity
clay loam.

Berks Series

Soils of the Berks series are loamy-skeletal, mixed,
mesic Typic Dystrochrepts. These soils are moderately
deep and well drained and are on uplands. They formed
in material weathered from shale, siltstone, and fine
grained sandstone. Slopes range from 3 to 25 percent.

Berks soils are closely associated on the landscape
with Bedington, Blairton, Brinkerton, Calvin, Edom,
Ernest, and Weikert soils. Berks soils are better drained
than Blairton, Brinkerton, and Ernest soils. They are
deeper to bedrock than Weikert soils and not as deep as
Bedington soils. Berks soils have less clay, and their
subsoil is lower in reaction than that of the Edom soils.
Berks soils are brownish throughout; Calvin soils are
reddish.

Typical pedon of Berks shaly silt loam, 3 to 8 percent
slopes, in Lower Frankford Township, Cumberland
County; about 8 miles northeast of Carlisle to the inter-
section of Legislative Route 21004 and Route T449, 50
feet east of Legislative Route 21004, on the east road-
bank, in cropland:
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Ap—O0 to 7 inches; dark brown (10YR 4/3) shaly silt
loam; weak fine granular structure; friable, nonsticky
and nonplastic; many roots; 20 percent coarse frag-
ments; slightly acid; abrupt smooth boundary.

B21—7 to 15 inches; yellowish brown (10YR 5/6) shaly
silt loam; moderate medium subangular blocky struc-
ture; friable, slightly sticky and slightly plastic;
common roots; few patchy clay films in pores; 25
percent coarse fragments; strongly acid; clear wavy
boundary.

B22—15 to 28 inches; yellowish brown (10YR 5/6) shaly
silt loam; moderate medium subangular blocky struc-
ture; friable, slightly sticky and slightly plastic; few
roots; few thin discontinuous clay films on some ped
faces and in pores; 35 percent coarse fragments;
strongly acid; clear wavy boundary.

C—28 to 36 inches; yellowish brown (10YR 5/6) very
shaly silt ioam; structure obscured by coarse frag-
ments; friable, slightly sticky and slightly plastic;
many black coatings on coarse fragments; few thin
discontinuous clay films on coarse fragments; 60
percent coarse fragments; very strongly acid; abrupt
wavy boundary.

R—36 inches; gray (10YR 5/1) shale bedrock.

The solum is 18 to 36 inches thick. Depth to bedrock
is 20 to 40 inches. Coarse fragments make up 15 to 50
- percent of the Ap horizon, 25 to 75 percent of the B
horizon, and 60 to 80 percent of the C horizon. If lime
has not been added, the solum is very strongly acid or
strongly acid, and the C horizon is very strongly acid to
medium acid.

The Ap horizon has hue of 10YR, value of 3 to 5, and
chroma of 2 to 4. Fine earth is silt loam or loam.

The B horizon has hue of 10YR to 5YR, value of 4 to
6, and chroma of 3 to 8. Only in the lower part of the B
horizon does the hue range to 5YR. Fine earth is silt
loam, loam, or silty clay loam.

The C horizon has hue of 5YR to 10YR, value of 4 to
6, and chroma of 3 to 6. Fine earth is silt loam or loam.

Birdsboro Series

Soils of the Birdsboro series are fine-loamy, mixed,
mesic Typic Hapludults. They are deep and well drained
soils on stream terraces. These soils formed in loamy
sediment weathered and washed from upland soils that
are underlain by acid, red sandstone and shale. Slopes
range from 0O to 5 percent.

Birdsboro soils are closely associated on the land-
scape with Barbour, Basher, and Raritan soils. They
have an argillic horizon, unlike Barbour and Basher soils,
and are better drained than Raritan soils.

Typical pedon of Birdshoro silt loam, O to 5 percent
slopes, in lower Allen Township, Cumberland County;
1/2 mile west of York County line in Lisburn along Route
PA 114, 25 feet south of road, in an idle field:
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Ap—0 to 9 inches; reddish brown (2.5YR 4/4) silt loam;
weak fine granular structure; friable, nonsticky and
nonplastic; many roots; strongly acid; clear smooth
boundary.

B1—9 to 15 inches; reddish brown (2.5YR 4/4) silt Ioam
weak fine subangular blocky structure; friable, non-
sticky and nonplastic; many roots; strongly acid;
clear smooth boundary.

B21t—15 to 25 inches; yellowish red (5YR 4/6) silty clay
loam; moderate fine subangular blocky structure; fri-
able, slightly sticky and slightly plastic; common
roots; thin discontinuous clay films on ped faces and
in pores; 5 percent coarse fragments; strongly acid;
gradual wavy boundary.

B22t—25 to 38 inches; yellowish red (5YR 5/6) silty clay
loam; moderate medium subangular blocky struc-
ture; firm, slightly sticky and slightly plastic; few
roots; common thin discontinuous clay films on ped
faces and in pores; 5 percent coarse fragments;
very strongly acid; gradual wavy boundary.

B3t—38 to 44 inches; reddish brown (5YR 4/4) sandy
clay loam; weak medium and coarse subangular
blocky structure; friable, slightly sticky and slightly
plastic; common thin films on ped faces and in
pores; 10 percent coarse fragments; very strongly
acid; abrupt smooth boundary.

[IC—44 to 62 inches; reddish brown (5YR 4/4) gravelly
loam; massive; friable; 35 percent gravel; very
strongly acid.

The solum is 30 to 50 inches thick. Depth to strongly
contrasting layers is more than 40 inches. Depth to bed-
rock is more than 60 inches. Coarse fragments make up
0 to 20 percent of the solum and 10 to 60 percent of the
C horizon. If the soil is not limed, it is strongly acid to
extremely acid throughout.

The A horizon has hue of 10YR to 2.5YR, value of 3
or 4, and chroma of 3 or 4. Fine earth is silt loam or
loam.

The B horizon has hue of 2.5YR or 5YR, value of 3 to
5, and chroma of 3 to 6 in the upper part and hue of
2.5YR to 7.5YR, value of 3 to 5, and chroma of 3 to 6 in
the lower part. Fine earth is loam, silt loam, sandy clay
loam, silty clay loam, or clay loam.

The IIC horizon has hue of 2.5YR to 10YR, value of 3
to 5, and chroma of 4 to 6. Fine earth is clay loam to
sand; in some pedons it is stratified sand, silt, and
gravel.

Blairton Series

Soils of the Blairton series are fine-loamy, mixed,
mesic Aquic Hapludults. They are moderately deep,
somewhat poorly drained and moderately well drained
soils at the heads of drainageways and in depressions
on upland flats. These soils formed in material weath-
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ered from acid, gray shale, siltstone, and sandstone.
Slopes range from 3 to 8 percent.

Blairton soils are closely associated on the landscape
with Berks, Brinkerton, and Weikert soils. Blairton soils
are not as well drained as Berks and Weikert soils and
are better drained than Brinkerton soils.

Typical pedon of Blairton silt loam, 3 to 8 percent
slopes, in Upper Mifflin Township, Cumberland County;
about 4 miles northwest of Newville; 1/2 mile southeast
of Route PA 997 along Route T402, 75 feet west of
road, in hayfield:

Ap—0 to 9 inches; dark brown-(10YR 3/3) silt loam;
weak fine granular structure; friable, slightly sticky
and slightly plastic; common fine roots; 10 percent
coarse fragments; strongly acid; abrupt smooth
boundary.

B1—9 to 12 inches; yellowish brown (10YR 5/6) silt
loam; weak to moderate fine subangular blocky
structure; friable, slightly sticky and slightly plastic;
common fine roots; few thin discontinuous clay films
in pores; 10 percent coarse fragments; strongly acid;
clear wavy boundary.

B2t—12 to 22 inches; yellowish brown (10YR 5/6) shaly
silty clay loam; common fine distinct light gray
(10YR 7/2) mottles; weak fine and medium suban-
gular blocky structure; friable, slightly sticky and
plastic; few roots; common clay films on ped faces,
on stones, and in pores; 30 percent coarse frag-
ments; strongly acid; clear irregular boundary.

C—22 to 26 inches; light yellowish brown (10YR 6/4)
very shaly silt loam; common fine distinct light gray
(10YR 7/2) and strong brown (7.5YR 5/6) mottles;
moderate thin platy structure and massive; friable,
slightly sticky and slightly plastic; many thin black
concretions; 80 percent coarse fragments; strongly
acid; clear irregular boundary.

R—26 inches; strong brown (7.5YR 5/8) and brown
(7.5YR 5/4) vertically bedded shale bedrock.

Solum thickness and depth to bedrock are 20 to 40
inches. Coarse fragments make up O to 20 percent of
the Ap horizon, 5 to 35 percent of the B horizon, and 30
to 90 percent of the C horizon. If the soil is not limed, it
is extremely acid to strongly acid throughout.

The Ap horizon has hue of 2.5Y to 7.5YR, value of 3
or 4, and chroma of 2 to 4. Fine earth is silt loam or
loam.

The B horizon has hue of 7.5YR to 2.5Y, value of 5 or
6, and chroma of 2 to 8. Fine earth is loam to silty clay
loam.

The C horizon has hue of 7.5YR to 2.5Y, value of 5 to
7, and chroma of 2 to 8. Fine earth is silt loam or loam.
Some pedons do not have a C horizon.

Blairton soils in this survey area are taxadjuncts to the
Blairton series because they have more coarse frag-
ments in the particle-size control section than is defined

Soil Survey

for the series. This difference does not affect the use
and management of the soils.

Brinkerton Series

Soils of the Brinkerton series are fine-silty, mixed,
mesic Typic Fragiaqualfs. They are deep, poorly drained
soils in drainageways and depressions and at the base
of lower slopes. These soils formed in colluvium weath-
ered from acid, gray sandstone, siltstone, and shale.
Slopes range from O to 8 percent.

Brinkerton soils are closely associated on the land-
scape with Berks, Blairton, Ernest, and Weikert soils.
They are not as well drained as these associated soils.

Typical profile of Brinkerton silt loam, 0 to 3 percent
slopes, in Lower Mifflin Township, Cumberland County;
about 1 mile northwest of McCrea to intersection of
Routes T412 and T413, 1,200 feet south along T412, 75
feet east of road, in pasture:

Ap—O0 to 12 inches; brown (10YR 5/3) silt loam; weak
fine granular structure; friable, nonsticky and non-
plastic; many roots; medium acid; abrupt smooth
boundary.

B2tg—12 to 16 inches; dark grayish brown (10YR 4/2)
silty clay loam; few fine distinct reddish yellow
(7.5YR 6/8) mottles; moderate medium subangular
blocky structure; friable, slightly sticky and slightly
plastic; common roots; common thin continuous clay
films on ped faces; medium acid; gradual wavy
boundary.

Bx1g—16 to 28 inches; grayish brown (10YR 5/2) silty
clay loam; moderate medium distinct strong brown
(7.5YR 5/6) and yellowish red (5YR 5/8) mottles;
very coarse prismatic structure parting to moderate
medium subangular blocky; firm, brittle, sticky and
plastic; common thick continuous clay films on ped
faces and on prism faces; many black concretions; 5
percent coarse fragments; medium acid; clear wavy
boundary.

Bx2g—28 to 44 inches; gray (10YR 5/1) silty clay loam;
many medium distinct strong brown (7.5YR 5/6) and
yellowish red (5YR 4/8) motties; very coarse pris-
matic structure parting to fine and medium subangu-
lar blocky; firm, brittle, sticky and plastic; common
thick continuous clay films on ped faces and prism
faces; many black concretions; 5 percent coarse
fragments; medium acid; clear wavy boundary.

Cg—44 to 62 inches; dark gray (N 4/0) silty clay loam;
many medium distinct strong brown (7.5YR 5/6) and
grayish brown (10YR 5/2) mottles; very coarse pris-
matic structure and massive; firm, slightly sticky and
slightly plastic; 10 percent coarse fragments;
medium acid.

The solum is 40-to 50 inches thick. Depth to bedrock
is more than 60 inches. Depth to the fragipan is 15 to 28
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inches. Coarse fragments make up 0 to 10 percent of
the upper part of the solum, 2 to 20 percent of the
fragipan, and 10 to 90 percent of the C horizon. If the
soil is not limed, it is strongly acid to medium acid in the
solum and strongly acid to slightly acid in the C horizon.

The Ap horizon is neutral or has hue of 7.5YR to 2.5Y,
value of 4 or 5, and chroma of 0 to 4. Fine earth is silt
loam, loam, or silty clay loam.

The B horizon has hue of 10YR or 2.5Y, value of 4 to

.6, and chroma of 1 or 2. Fine earth is silt loam or silty
clay loam. :

The Bx horizon is neutral or has hue of 10YR to 5YR,
value of 4 to 6, and chroma of 0 or 2. Fine earth is silt
loam, loam, or silty clay loam.

The C horizon is neutral or has hue of 2.5Y to 7.5YR,
value of 4 or 5, and chroma of 0 to 5. Fine earth is silt
loam, silty clay loam, or loam.

Buchanan Series

Soils of the Buchanan series are fine-loamy, mixed,
mesic Aquic Fragiudults. They are deep, moderately well
drained and somewhat poorly drained soils on lower
slopes of mountains and along drainageways. These
soils formed in colluvium weathered from acid, gray
sandstone, shale, and quartzite. Slopes range from 0 to
25 percent.

Buchanan soils are closely associated on the land-
scape with Albrights, Andover, Hazleton, and Laidig soils.
Buchanan soils are browner throughout than Albrights
soils and are better drained than Andover soils. They are
not as well drained as Hazleton and Laidig soils.

Typical profile of Buchanan gravelly loam, in an area
of Buchanan very stony loam, 8 to 25 percent slopes, in
Lower Mifflin Township, Cumberiand County; at Colonel
Denning State Park, 1 2/10 miles northeast of lake along
east side of State Forest Road, in woodland:

O1—2 inches to 1; matted dried leaves and twigs, mostly
oak.

02—1 inch to 0; partially decomposed leaves, twigs, and
moss.

A1—0 to 4 inches; dark gray (10YR 4/1) gravelly loam;
weak fine granular structure; friable, nonsticky and
nonplastic; many roots; 35 percent coarse frag-
ments; very strongly acid; abrupt wavy boundary.

A2—4 to 11 inches; brown (10YR 5/3) gravelly loam;
weak medium granular structure; friable, nonsticky
and nonplastic; many roots; 40 percent coarse frag-
ments; strongly acid; clear wavy boundary.

B1—11 to 23 inches; yellowish brown (10YR 5/4) gravel-
ly silt loam; weak, medium subangular blocky struc-
ture; friable, slightly sticky and slightly plastic;
common roots; 30 percent coarse fragments; strong-
ly acid; clear wavy boundary.

B2t—23 to 27 inches; yellowish brown (10YR 5/6) grav-
elly clay loam; few medium distinct strong brown
(7.5YR 5/6) and light brownish gray (10YR 6/2)
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mottles; moderate medium subangular blocky struc-
ture; friable, sticky and plastic; common roots;
common thin continuous clay films on ped faces; 25
percent coarse fragments; strongly acid; clear wavy
boundary.

Bx1—27 to 35 inches; dark brown (7.5YR 4/4) gravelly
clay loam; many coarse distinct light brown (7.5YR
6/4) and light brownish gray (10YR 6/2) mottles;
very coarse prismatic structure parting to moderate
medium subangular blocky; firm, brittle, slightly
sticky and slightly plastic; few thin continuous clay
films on ped faces; many black concretions; 25 per-
cent coarse fragments; strongly acid; clear wavy
boundary.

Bx2—35 to 44 inches; reddish brown (5YR 5/4) gravelly
clay loam; many coarse distinct light brown (7.5YR
6/4) and pale brown (10YR 6/3) mottles; very
coarse prismatic structure parting to moderate
medium subangular blocky; firm, brittle, slightly
sticky and slightly plastic; few thin discontinuous
clay films on ped faces; 30 percent coarse frag-
ments; strongly acid; clear wavy boundary.

C—44 to 60 inches; strong brown (7.5YR 5/86) gravelly
clay loam; many coarse distinct light gray (2.5Y 7/2),
brownish yellow (10YR 6/6), and light brown (7.5YR
6/4) mottles; weak medium platy structure and mas-
sive; firm, slightly sticky and slightly plastic; 30 per-
cent coarse fragments; strongly acid.

The solum is 40 to 60 inches thick. Depth to bedrock
is more than 60 inches. Depth to the fragipan is 20 to 36
inches. Coarse fragments make up 15 to 40 percent
above the fragipan and 10 to 60 percent in the fragipan
and C horizon. If the soil is not limed, it is extremely acid
to strongly acid throughout.

The A horizon has hue of 10YR or 7.5YR, value of 3
to 6, and chroma of 1 to 4. Fine earth is loam or silt
loam.

The B horizon has hue of 10YR or 7.5YR, value of 5§
or 6, and chroma of 3 to 6. Fine earth is silt loam, loam,
clay loam, or sandy clay loam.

The Bx horizon has hue of 10YR to 5YR, value of 4 to
6, and chroma of 3 to 6 and is mottled. Fine earth is silt
loam, loam, clay loam, or sandy clay loam.

The C horizon has hue of 10YR to 5YR, value of 4 to
6, and chroma of 1 to 6 and is mottled. Fine earth is silt
loam, loam, clay loam, or sandy clay loam.

Calvin Series

Soils of the Calvin series are loamy-skeletal, mixed,
mesic Typic Dystrochrepts. They are moderately deep,
well drained soils on rolling uplands. These soils formed
in material weathered from red shale, siltstone, and
sandstone. Slopes range from 3 to 25 percent.

Calvin soils are closely associated on the landscape
with Albrights, Berks, Klinesville, and Weikert soils.
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Calvin soils are not as deep as Albrights soils and do not
have a fragipan. They have a thicker solum than Klines-
ville and Weikert soils. Calvin soils are redder throughout
than Berks soils.

Typical pedon of Calvin shaly silt loam, 8 to 15 per-
cent slopes, in Carroll Township, Perry County; 1/2 mile
south of Shermans Dale on Route PA 34 to Route T323,
2/10 mile west of Route R323 to intersection with Route
T417, south 2/10 mile on Route T417 along east side of
road, in cropland:

Ap—O0 to 10 inches; dark reddish brown (5YR 3/4) shaly

' silt loam; weak medium granular structure; friable,
nonsticky and nonplastic; many roots; 15 percent
coarse fragments; strongly acid; clear wavy bounda-

ry.

B1—10 to 16 inches; dark reddish brown (5YR 3/3)
shaly silt loam; weak medium subangular blocky
structure; friable, nonsticky and nonplastic; common
roots; 25 percent coarse fragments; strongly acid;
clear wavy boundary.

B2—16 to 28 inches; reddish brown (5YR 4/3) shaly silty
clay loam; moderate medium subangular blocky
structure; firm, slightly sticky and slightly plastic;
common roots; few thin discontinuous clay films on
ped faces and in pores; 35 percent coarse frag-
ments; strongly acid; clear wavy boundary.

C—28 to 38 inches; dusky red (10YR 3/4) very shaly silt
loam; massive; firm, slightly sticky and slightly plas-
tic; few roots; 65 percent coarse fragments; strongly
acid.

R—38 inches; dusky red (10YR 3/3) interbedded sand-
stone and shale bedrock.

The solum is 20 to 35 inches thick. Depth to bedrock
is 20 to 30 inches. Coarse fragments make up 5 to 25
percent of the A horizon, 25 to 55 percent of the B
horizon, and 40 to 80 percent of the C horizon. If the soil
is not limed, it is medium acid to very strongly acid
throughout. :

The Ap horizon has hue of 7.5YR or 5YR, value of 3
or 4, and chroma of 4 or 5. Fine earth is silt loam or
loam.

The B horizon has hue of 5YR to 10YR, value of 2 to
5, and chroma of 3 to 8. Fine earth is silt loam, loam,
clay loam, or silty clay loam.

The C horizon has hue of 10YR, value of 3 to 5, and
chroma of 2 to 4. Fine earth is silt loam or loam.

Catoctin Series

Soils of the Catoctin series are loamy-skeletal, mixed,
mesic Ruptic-Alfic Dystrochrepts. They are moderately
deep, well drained to excessively drained soils on up-
lands and in valleys. These soils formed in material
weathered from schist and rhyolite. Slopes range from 8
to 15 percent.

Soil Survey

Catocin soils are closely associated on the landscape
with Glenville and Highfield soils, which are deep.

Typical pedon of Catoctin channery silt loam, 8 to 15
percent slopes, in Dickinson Township, Cumberland
County; about 1/2 mile north of Starners Station, along
east roadbank of T530:

Ap—0 to 8 inches; dark brown (10YR 4/3) channery silt
loam; weak medium to fine granular structure; fri-
able, nonsticky and slightly plastic; many roots; 25
percent coarse fragments; strongly acid; abrupt
smooth boundary.

A2—8 to 14 inches; yellowish brown (10YR 5/4) chan-
nery silt loam; weak medium to fine subangular
blocky structure; friable, nonsticky and nonplastic;
common roots; 35 percent coarse fragments;
medium acid; clear wavy boundary.

- B2—14 to 20 inches; yellowish brown (10YR 5/4) very

channery silt loam; coarse to medium subangular
blocky structure; friable, nonsticky and nonplastic;
common roots; few thin discontinuous clay films on
ped faces and in pores in less than half the horizon;
50 percent coarse fragments; medium acid; abrupt
wavy boundary.

C—20 to 24 inches; yellowish brown (10YR 5/6) and
olive brown (2.5Y 4/4) very channery silt loam; mas-
sive; friable, nonsticky and nonplastic; few roots; few,
thin clay films in pores; 80 percent coarse frag-
ments; medium acid; abrupt wavy boundary.

R—24 inches; light reddish brown (2.5YR 6/4) schist and
rhyolite bedrock.

The solum is 12 to 24 inches thick. Depth to bedrock
is 20 to 40 inches. Coarse fragments make up 10 to 35
percent of the A horizon, 35 to 50 percent of the B
horizon, and 35 to 80 percent of the C horizon. If the soil
is not limed, it is strongly acid or medium acid in the
solum and strongly acid to slightly acid in the C horizon.

The Ap and A1 horizons have hue of 7.5YR or 10YR,
value of 3 or 4, and chroma of 2 to 4. The A2 horizon
has hue of 7.5YR or 10YR, value of 5, and chroma of 3
to 8. Fine earth is silt loam or loam.

The B horizon has hue of 5YR to 2.5Y, value of 4 or 5,
and chroma of 4 to 8. Fine earth is silt loam, loam, silty
clay loam, or clay loam.

The C horizon is multicolored, loamy material that has
hue of 5YR to 2.5Y, value of 3 to 6, and chroma of 4 to
8.

Chavies Series

Soils of the Chavies series are coarse-loamy, mixed,
mesic Ultic Hapludalfs. They are deep, well drained soils.
These soils are on stream terraces and formed in sedi-
ment weathered and washed from areas of acid red
sandstone, siltstone, and shale. Slopes range from 0 to
3 percent.
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Chavies soils are closely associated on the landscape
with Barbour, Basher, Middlebury, and Tioga soils. Cha-
vies soils have an argillic horizon, unlike Barbour,
Basher, Middlebury, and Tioga soils.

Typical pedon of Chavies fine sandy loam, in Wheat-
field Township, Perry County; from the intersection of
Routes T456 and T305 at Dellville, one-half mile west on
Route T305; in cropland on south side of road, along
Shermans Creek:

Ap—0 to 9 inches; dark brown (7.5YR 4/4) fine sandy
loam; weak fine granular structure; very friable, non-
sticky and nonplastic; many roots; medium acid,;
abrupt smooth boundary.

B1—9 to 18 inches; reddish brown (5YR 4/4) fine sandy
loam; weak fine subangular blocky structure; friable,
nonsticky and nonplastic; common roots; medium
acid; clear wavy boundary.

B21t—18 to 28 inches; reddish brown (5YR 5/4) fine
sandy loam; weak fine and medium subangular
blocky -structure; friable, slightly sticky and plastic;
few roots; common thin continuous clay films in
pores and on ped faces; medium acid; clear wavy
boundary.

B22t—28 to 42 inches; reddish brown (5YR 4/4) fine
sandy loam; weak medium subangular blocky struc-
ture; friable, sticky and plastic; few roots; common
thin continuous clay films in pores and on ped faces;
strongly acid; clear wavy boundary.

C—42 to 60 inches; reddish brown (5YR 4/4) sandy
loam; massive; friable; 5 percent coarse fragments;
strongly acid.

The solum is from 30 to 50 inches thick. Depth to
bedrock is more than 60 inches. Coarse fragments make
up 0 to 15 percent of the solum and 0 to 30 percent of
the substratum. The soil is very strongly acid to neutral
in the upper part of the solum and very strongly acid to
medium acid in the lower part of the solum and in the C
horizon.

The Ap horizon has hue of 10YR or 7.5YR, value of 4
or 5, and chroma of 2 to 4. Fine earth is fine sandy
loam, loam; or silt loam.

The B horizon has hue of 10YR to 5YR, value of 4 to
6, and chroma of 4 to 6. Fine earth is fine sandy loam,
silt loam, or loam.

The C horizon has hue of 10YR to 5YR, value of 4 to
6, and chroma of 4 to 6. Some pedons are mottled. Fine
earth is fine sandy loam, silt loam, loamy sand, or sandy
loam. It is stratified in some pedons.

Clymer Series

Soils of the Clymer series are fine-loamy, mixed, mesic
Typic Hapludults. They are deep, well drained soils on
hills and ridges. These soils formed in material weath-
ered from quartzite, sandstone, and conglomerates.
Slopes range from 0 to 25 percent.
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The Clymer soils are closely associated on the land-
scape with Andover, Buchanan, Hazleton, and Laidig
soils. Clymer soils do not have a fragipan, unlike Ando-
ver, Buchanan, and Laidig soils. They have an argillic
horizon, unlike Hazleton soils.

Typical pedon of Clymer channery loam, in an area of
Clymer very stony loam, 8 to 25 percent slopes, in
Cooke Township, Cumberland County; 2 miles southwest
of Pine Grove Furnace State Park, along north roadbank
of Route PA 233, in woodland:

01—1/2 inch to 0; loose partially decomposed leaf litter,
matted roots, and mosses.

A1—0 to 3 inches; very dark gray (10YR 3/1) channery
loam; weak fine granular structure; friable, nonsticky
and nonplastic; many roots; 15 percent coarse frag-
ments; very strongly acid; abrupt smooth boundary.

A2—3 to 12 inches; yellowish brown (10YR 5/4) chan-
nery loam; weak fine and medium granular structure;
friable, slightly sticky and slightly plastic; many roots;
15 percent coarse fragments; very strongly acid;
clear wavy boundary.

B21t—12 to 25 inches; yellowish brown (10YR 5/8)
channery sandy loam; weak medium subangular
blocky structure; friable, slightly sticky and slightly
plastic; few roots; common thin discontinuous clay
films on ped faces and on upper faces of fragments;
30 percent coarse fragments; very strongly acid;
clear wavy boundary.

B22t—25 to 40 inches; yellowish brown (10YR 5/6)
channery sandy loam; moderate medium subangular
blocky structure; friable to firm, slightly sticky and
slightly plastic; common thin discontinuous clay films
on ped faces and on faces of fragments; 30 percent
coarse fragments; very strongly acid; clear wavy
boundary.

C—40 to 60 inches; strong brown (7.5YR 5/6) very
channery sandy loam; massive; firm, nonsticky and
nonplastic; many black concretions; 70 percent
coarse fragments; very strongly acid.

The solum is 24 to 40 inches thick. Depth to bedrock
is more than 40 inches. Coarse fragments make up 10 to
35 percent of the solum and 20 to 85 percent of the C
horizon. If the soil is not limed, it is strongly acid to
extremely acid throughout.

The A1 or Ap horizon has hue of 10YR, value of 2 to
5, and chroma of 1 to 4. The A2 horizon has hue of
7.5YR or 10YR, value of 4 or 5, and chroma of 1 to 8.
Fine earth is loam, sandy loam, or silt loam.

The B horizon has hue of 2.5Y to 7.5YR, value of 4 to
6, and chroma of 4 to 8. Fine earth is loam, sandy loam,
sandy clay loam, or clay loam.

The C horizon has hue of 7.5YR or 10YR, value of 4
to 6, and chroma of 4 to 6. Fine earth is sandy loam,
loam, or clay loam.
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Duffield Series

Soils of the Duffield series are fine-loamy, mixed,
mesic Ultic Hapludalfs. They are deep, well drained soils
on rolling and undulating uplands and in limestone val-
leys. These soils formed in material weathered from
limestone. Slopes range from 0 to 15 percent.

Duffield soils are closely associated on the landscape
with Edom, Hagerstown, Huntington, and Kreamer soils.
Duffield soils have less clay in the subsoil than Edom
and Hagerstown soils. Duffield soils have an argillic hori-
zon, unlike Huntington soils, and are better drained than
Kreamer soils.

Typical pedon of Duffield silt loam, 3 to 8 percent
slopes, in South Middleton Township, Cumberland
County; 1/4 mile north of intersection of Route PA 174
and Route T546; 200 feet west of Route T546, in an idle
field:

Ap—O0 to 10 inches; dark yellowish brown (10YR 4/4) silt
loam; weak medium granular structure; friable, non-
sticky and nonplastic; many roots; less than 5 per-
cent coarse fragments; medium acid; abrupt wavy

boundary.

B21t—10 to 14 inches; strong brown (7.5YR 5/8) silt
loam; weak medium subangular blocky structure; fri-
able, slightly sticky and slightly plastic; many roots;
common thin clay films on ped faces and in pores;
less than 5 percent coarse fragments; neutral; clear
wavy boundary.

B22t—14 to 30 inches; strong brown (7.5YR 5/6) silt
loam; moderate medium subangular blocky struc-
ture; friable, slightly sticky and slightly plastic; few
roots; common thin clay films in pores and on ped
faces; less than 5 percent coarse fragments; neu-
tral; clear wavy boundary.

B23t—30 to 34 inches; yellowish red (5YR 5/6) silty clay
loam; weak medium subangular blocky structure; fri-
able, slightly sticky and slightly plastic; common thin
discontinuous clay films on ped faces; less than 5
percent coarse fragments; neutral; clear wavy
boundary.

B24t—34 to 42 inches; yellowish brown (10YR 5/8) silty
clay loam; weak thick platy structure parting to weak
fine subangular blocky; friable, slightly sticky and
slightly plastic; many black coatings on ped faces;
thin discontinuous clay films on ped faces; 10 per-
cent coarse fragments; neutral; clear wavy bounda-

ry.

C—42 to 78 inches; brownish yellow (10YR 6/8) shaly
silt loam; few fine faint to dark yellowish brown
(10YR 4/4) and brownish yellow (10YR 6/6) mot-
tles; weak thick platy structure parting to weak fine
subangular blocky; friable, nonsticky and nonplastic;
many black coatings on ped faces; 20 percent
coarse fragments; slightly acid.

Soil Survey

The solum is 40 to 70 inches thick. The argillic horizon
terminates below a depth of 40 inches. Depth to bedrock
is more than 48 inches. Coarse fragments make up 0 to
20 percent of the upper part of the solum and 5 to 40
percent of the lower part. The soil is strongly acid to
neutral above a depth of 50 inches and strongly acid to
slightly acid below that depth.

The A horizon has hue of 10YR or 7.5YR, value of 3
or 4, and chroma of 2 to 4. Fine earth is silt loam, loam,
or silty clay loam.

The B horizon has hue of 10YR or 7.5YR, value of 4
to 6, and chroma of 4 to 8 in the upper part and hue of
5YR to 10YR, value of 4 to 6, and chroma of 4 to 8 in
the lower part. Fine earth is silt loam, silty clay loam, or
clay loam.

The C horizon has hue of 2.5Y to 5YR, value of 4 to 6,
and chroma of 4 to 8. Fine earth is loam to clay.

Duncannon Series

Soils of the Duncannon series are coarse-silty, mixed,
mesic Ultic Hapludalfs. They are deep, well drained soils
on uplands and terraces, mostly in the larger valleys
near rivers and large streams. These soils formed in
windblown deposits of silt and very fine sand over re-
siduum of shale, sandstone, and limestone. Slopes
range from O to 8 percent.

Duncannon soils are closely associated on the land-
scape with Berks, Birdsboro, Monongahela, Raritan, and
Weikert soils. Duncannon soils are deeper and have
fewer coarse fragments than Berks and Weikert soils.
They are better drained than Monongahela and Raritan
soils and have a higher base saturation than Birdsboro
soils.

Typical profile of Duncannon very fine sandy loam, 3
to 8 percent slopes, in Watts Township, Perry County; 1
mile north of Amity Hall to intersection of Routes U.S. 11
and 15 and T522, 150 feet northwest of intersection, in
an idle field:

Ap—o0 to 6 inches; dark grayish brown (10YR 4/2) very
fine sandy loam; weak fine granular structure; very
friable, nonsticky and nonplastic; many roots; strong-
ly acid; abrupt smooth boundary.

B1—6 to 16 inches; dark brown (10YR 4/3) very fine
sandy loam; weak medium subangular blocky struc-
ture; very friable, nonsticky and nonplastic; many
roots; strongly acid; clear wavy boundary.

B21t—16 to 22 inches; yellowish brown (10YR 5/4) very
fine sandy loam; weak medium subangular blocky
structure; friable, nonsticky and nonplastic; many
roots; common thin discontinuous clay films on ped
faces; strongly acid; clear wavy boundary.

‘B22t—22 to 33 inches; yellowish brown (10YR 5/4) silt

loam; weak medium subangular blocky structure; fri-
able, slightly sticky and slightly plastic; many roots;
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common thin discontinuous clay films on ped faces;
strongly acid; gradual wavy boundary.

B23t—33 to 40 inches; dark yellowish brown (10YR 4/4)
very fine sandy loam; moderate medium subangular
blocky structure; friable, slightly sticky and slightly
plastic; abundant roots; common thin discontinuous
clay films on ped faces and .in pores; strongly acid;
gradual wavy boundary.

B3—40 to 58 inches; brown (7.5YR 5/4) very fine sandy
loam; moderate medium subangular blocky struc-
ture; friable, slightly sticky and slightly plastic;
common roots; few thin clay films in pores; strongly
acid; gradual wavy boundary.

IIC1—58 to 64 inches; reddish brown (5YR 4/4) sandy
loam; weak thin platy structure; friable, slightly sticky
and slightly plastic; few clay films on ped faces; 15
percent coarse fragments; strongly acid; abrupt
wavy boundary.

1IC2—64 to 99 inches; reddish brown (5YR 4/3) gravelly
sandy loam; weak thin platy structure; friable, non-
sticky and nonplastic; 35 percent coarse fragments;
strongly acid.

The solum is 40 to 60 inches thick. The argillic horizon
terminates within a depth of 40 inches. Depth to bedrock
is more than 60 inches. Depth to the lithologic disconti-
nuity is 40 to 70 inches. Coarse fragments make up 0 to
10 percent above the lithologic discontinuity and 15 to
50 percent below. If the soil is not limed, it is strongly
acid or medium acid in the solum and slightly acid to
strongly acid in the C horizon.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 to 4. Fine earth is very fine sandy loam,
loam, or silt loam.

The B horizon has hue of 7.5YR or 10YR, value of 4
or 5, and chroma of 3 to 8. Fine earth is silt loam, loam,
or very fine sandy loam.

The IC horizon has hue of 10YR to 10R, value of 3 to
5, and chroma of 2 to 8. Some pedons have mottles.
Fine earth is silt loam, loam, or sandy loam.

Dystrochrepts

Dystrochrepts are very shallow to deep, well drained
and somewhat excessively drained soils. They formed in
material weathered from sandstone, shale, and quartzite.
Boulders and stones cover 50 to 90 percent of the
surface. Slopes range from 0 to 80 percent.

Dystrochrepts are closely associated on the landscape
with Hazieton, Laidig, Buchanan, Clymer, and Meckes-
ville soils. Dystrochrepts have more coarse fragments
throughout than these associated soils.

Because the composition of these soils varies consid-
erably, a typical pedon is not given.

Solum thickness and depth to bedrock range from 10
to 60 inches or more. Coarse fragments make up 15 to
80 percent of the individual horizons. The soil is ex-
tremely acid to strongly acid throughout.
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The A horizon has hue of 10YR or 7.5YR, value of 3
or 4, and chroma of 2 to 4. Fine earth is silt loam, sandy
loam, or loam. Some pedons do not have an A horizon.

The B horizon has hue of 10YR, 7.5YR, or 5YR, value
of 3 to 5, and chroma of 3 to 5. Fine earth is sandy
loam, silt loam, or loam.

The C horizon has hue of 5YR to 2.5Y, value of 3 to 6,
and chroma of 3 to 8. Fine earth is sandy loam, sult
loam, loam, or loamy sand.

Edom Series

Soils of the Edom series are fine, illitic, mesic Typic
Hapludalfs. They are deep, well drained soils on ridges
and in valleys. These soils formed in material weathered
from limestone, calcareous shale, and piaty limestone.
Slopes range from 3 to 40 percent.

The Edom soils are closely associated on the land-
scape with Bedington, Berks, Duffield, and Hagerstown
soils. Edom soils have a thinner solum than Bedington,
Duffield, and Hagerstown soils. They have a finer tex-
tured subsoil than Berks soils.

Typical profile on Edom silty clay loam, 8 to 15 per-
cent slopes, in Spring Township, Perry County; 4/10 mile
south of intersection of Routes PA 74 and 274, along PA

. 74, 25 feet east of road, in hayland:

Ap—o0 to 8 inches; dark yellowish brown (10YR 4/4) silty
clay loam; weak fine subangular blocky structure;
friable, slightly sticky and plastic; many roots; 3 per-
cent coarse fragments; neutral; abrupt smooth
boundary.

B21t—8 to 16 inches; strong brown (7.5YR 5/6) clay;
moderate coarse prismatic structure parting to mod-
erate medium blocky; firm, sticky and very plastic;
common roots; common thin continuous yellowish
brown (10YR 5/4) clay films on ped faces; 5 percent
coarse fragments; neutral; clear smooth boundary.

B22t—16 to 23 inches; strong brown (7.5YR 5/6) clay;
moderate medium and coarse blocky structure; firm,
sticky and very plastic; common roots; common thin
continuous common light yellowish brown (2.5Y 6/4)
weathered shale fragments; clay films on ped faces;
10 percent coarse fragments; common light yellow-
ish brown (2.5Y 6/4) weathered shale fragments;
neutral; clear wavy boundary.

B23t—23 to 28 inches; strong brown (7.5YR 5/6) shaly
clay; weak coarse subangular blocky structure; firm,
sticky and very plastic; few roots; common thin con-
tinuous brown (7.5YR 5/4) clay films on ped faces;
15 percent coarse fragments; many light yellowish
brown (2.5Y 6/4) weathered shale fragments; neu-
tral; clear wavy boundary.

B24t—28 to 35 inches; brown (7.5YR 5/4) shaly silty
clay; weak coarse subangular blocky structure; firm,
sticky and very plastic; few roots; few patchy brown
(7.5YR 5/4) clay films in pores and on shale frag-
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ments; 20 percent coarse fragments; many light yel-
lowish brown (2.5Y.6/4) weathered shale fragments;
neutral; clear wavy boundary.

C1-—35 to 46 inches; light yellowish brown (10YR 6/4)
shaly silty clay loam; massive; firm, sticky and plas-
tic; few roots; few thin patchy clay films on shale
fragments and in pores; 20 percent coarse frag-
ments; neutral; gradual wavy boundary.

C2—46 to 54 inches; yeIIowush brown (10YR 5/4) shaly
silty clay loam; massive; firm, sticky and plastic; few
roots; few thin patchy clay films on shale fragments
and in pores; 35 percent coarse fragments; neutral;
gradual wavy boundary.

C3—54 to 67 inches; yellowish.brown (10YR 5/4) very
shaly silty clay loam; massive; firm, sticky, and plas-
tic; few roots; few thin patchy clay films on shale
fragments and in pores; 50 percent coarse frag-
ments; neutral; abrupt wavy boundary.

R—67 inches; thin bedded calcareous grayish brown to
black shale bedrock standing on end and strongly
folded.

The solum is 20 to 40 inches thick. Depth to bedrock
is more than 40 inches. Coarse fragments make up 2 to
30 percent of the solum and 20 to 80 percent of the C
horizon. The soil is strongly acid to mildly alkaline in the
upper part of the solum and medium acid to mildly alka-
line in the lower part of the solum and in the C horizon.

The Ap horizon has hue of 2.5Y to 7.5YR, value of 3
or 4, and chroma of 2 to 4. Some pedons in undisturbed
areas have an A2 horizon. Fine earth is silty clay loam or
silt loam.

The B horizon has hue of 5YR to 10YR, value of 4 or
5, and chroma of 3 to 6. Fine earth is silty clay loam,
silty clay, or clay in the upper part and silty clay or clay
in the lower part.

The C horizon has hue of 5YR to 10YR, value of 4 to
6, and chroma of 3 to 6. Fine earth is silty clay loam,
silty clay, or clay.

Elliber Series

Soils of the Elliber series are loamy-skeletal, mixed,
mesic Typic Hapludults. They are deep, well drained
soils on uplands, on steep hillsides, and in valleys.
These soils formed in material weathered from cherty
limestone. Slopes range from 0 to 50 percent.

Elliber soils are closely associated on the landscape
with Edom, Evendale, Hagerstown, and Kreamer soils.
Elliber soils have a lower base saturation than Edom and
Hagerstown soils. They are better drained than Evendale
and Kreamer soils.

Typical pedon of Elliber very cherty silt loam, 3 to 8
percent slopes, in Saville Township, Perry County; 1.5
miles north of Loysville; 530 feet south of intersection of
Legislative Routes 50010 and 50011 and 100 feet east,
in woodland:

Soil Survey

02—2 inches to 0; forest litter in various stages of de-
composition.

A1—0 to 3 inches; very dark brown (10YR 2/2) very
cherty silt loam; weak very fine granular structure;
very friable, nonsticky and nonplastic; many roots;
75 percent coarse fragments; extremely acid; abrupt
smooth boundary.

A2—3 to 14 inches; light yellowish brown (10YR 6/4)
very cherty silt loam; weak fine subangular blocky
structure; very friable, nonsticky and slightly plastic;
many roots; 50 percent coarse fragments; very
strongly acid; clear wavy boundary.

B1—14 to 28 inches; brownish yellow (10YR 6/6) very
cherty silt loam; weak medium subangular blocky
structure; friable, nonsticky and slightly plastic;
common roots; 70 percent ¢oarse fragments; very
strongly acid;.clear wavy boundary.

B21—28 to 35 inches; yellowish brown (10YR 5/6) very
cherty silt loam; weak medium subangular blocky
structure; friable, nonsticky and slightly plastic; few
roots; few black coatings on ped faces and on chert
fragments; 70 percent coarse fragments; extremely
acid; clear wavy boundary.

B22t—35 to 47 inches; yellowish brown (10YR 5/6) very
cherty loam; weak coarse subangular blocky struc-
ture; friable, slightly sticky and slightly plastic; few
roots; common moderately thick clay films in pores
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