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How To Use This Soil Survey

General Soil Map

The general soil map, which is the color map preceding the detailed soil maps, shows the survey area
divided into groups of associated soils called general soil map units. This map is useful in planning the
use and management of large areas.

To find information about your area of interest, locate that area on the map, identify the name of the
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units
for a general description of the soils in your area.

Detailed Soil Maps

The detailed soil maps follow the general soil map. These maps can
be useful in planning the use and management of small areas.

To find information about
your area of interest,
locate that area on the
Index to Map Sheets,
which precedes the soil
maps. Note the number of
the map sheet, and turn to
that sheet.

Locate your area of
interest on the map
sheet. Note the map unit
symbols that are in that
area. Turn to the Index
to Map Units (see Con-
tents), which lists the map
units by symbol and
name and shows the
page where each map
unit is described.
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NOTE: Map unit symbols in a soil
survey may consist only of numbers or
letters, or they may be a combination
of numbers and letters.

The Summary of Tables shows which table has data on a specific land use for each detailed soil map
unit. See Contents for sections of this publication that may address your specific needs.
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This is a publication of the National Cooperative Soil Survey, a joint effort of
the United States Department of Agriculture and agencies of the States, usually
the Agricultural Experiment Stations. In some surveys, other Federal and local
agencies also contribute. The Soil Conservation Service has leadership for the
Federal part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardiess of
race, color, national origin, sex, religion, maritai status, or age.

Major fieldwork for this soil survey was completed in the period 1967-1974.
Soil names and descriptions were approved in 1978. Unless otherwise indicat-
ed, statements in the publication refer to conditions in the survey area in 1977.
This survey was made cooperatively by the Soil Conservation Service; The
Pennsylvania State University, College of Agriculture; and the Pennsylvania De-
partment of Environmental Resources, State Conservation Commission. It is
part of the technical assistance furnished to the Lebanon County Conservation
District. Financial assistance was provided by the Lebanon County Board of
Commissioners and by the Department of Housing and Urban Development,
under provisions of Section 701 of the Housing Act of 1954, as amended.

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

Cover: Cultlvated area of Laldig channery loam, 3 to 8 percent
slopes. Woodland in background is Laidig extremely stony loam, 8
to 25 percent slopes.
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Foreword

It is my pleasure to present the soil survey of Lebanon County. In this
report you will find information useful for land planning programs. Of prime im-
portance are the predictions of soil behavior for selected land uses. Also high-
lighted are limitations or hazards that are inherent in the soil, improvements
needed to overcome these limitations, and the impact that selected land uses
will have on the environment.

This soil survey has been prepared for many users. Planners, community
leaders, engineers, developers, builders, and home buyers can use it to plan
land use, select sites for construction, pinpoint areas where potential soil prob-
lems are likely to occur, develop soil resources, and identify any special prac-
tices that may be needed to assure proper performance.

Farmers and woodland owners can use this survey to estimate crop poten-
tial and determine land improvement practices. Landscape architects and gar-
deners can use it to determine the potential of the soil for shrubs, ornamentals,
shade trees, lawn grasses, flowers, and vegetable gardens. Conservationists,
recreationists, teachers, students, and specialists in wildlife management, waste
disposal, and pollution control can use this survey to help understand and en-
hance the environment.

Great differences in soil often occur within very short distances. Some soils
are continually or seasonally wet. Some are subject to flooding. Some soils are
shallow to bedrock. Others are too unstable to be used as a foundation for
buildings or roads. A high water table makes a soil poorly suited to basements
and underground installations.

This report consists of two parts. The first part describes the potentials,
hazards, and limitations of the soils. The second part is detailed maps showing
the location of the soils. '

It is impossible to explain all the ways this soil survey may be used. Addi-
tional information and assistance can be obtained from the local office of the
Soil Conservation Service or the Cooperative Extension Service.

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

Yl 7T

Graham T. Munkittrick
State Conservationist
Soil Conservation Service

1X



%k State Agricultural Experiment Station

N
230
S 2 SCRANTON
Y [

&

S

STATE OLLfGE
3s
44/155‘ )
L LEBANON
20
MILES HARRISBURG 45

155

[ ]
- PHILADELPHIA
UNIONTOWN /\/'

Location of Lebanon County in Pennsylvania




SOIL SURVEY OF LEBANON COUNTY, PENNSYLVANIA

By Donald B. Holzer
Fieldwork by Donald B. Holzer and W. Merrill Kunkle, Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service, in cooperation with the Pennsylvania
State University, College of Agriculture, and the Pennsylvania Department of Environmental Resources,
State Conservation Commission

Lebanon County is in the southeastern part of Penn-
sylvania (see map on facing page). It is bordered on the
west and northwest by Dauphin County, on the northeast
by Schuylkill County, on the east by Berks County, and
on the south by Lancaster County. The county has a
total area of 363 square miles, or 232,320 acres. Its
population in 1970 was 99,665. The city of Lebanon,
population 28,572, and the borough of Palmyra, popula-
tion 7,615, are the largest municipalities in the county.

The county is within 100 miles of several large metro-
politan areas in the state. Philadelphia and Allentown are
to the east, Scranton and Wilkes Barre to the north,
Harrisburg to the west, and Lancaster to the south.

Dairy herds provide the main source of farm income.
General farm crops and vegetables are of secondary
importance. Hogs, chickens, and beef cattle are also
important. The large acreage of productive soils in Leba-
non County makes possible a high income from the sale
of farm products.

The soils are of many different kinds. They formed in
material weathered from limestone, shale, sandstone
and conglomerate, diabase, and porcelanite. Most- are
suited to several different field crops and truck crops.

Factories that manufacture precision tools, steel, and
machines; textile and packaging plants; medical facilities;
insurance firms; and retail stores are the major sources
of employment. Several hundred persons work in lime-
stone quarries that provide road-building materials.

The Lebanon County Conservation District was orga-
nized in 1949.

General nature of the county

This section gives general information about the
county. It summarizes the history and development, geol-
ogy, mineral resources, water, climate, and farming of
the area.

History and development

Susquehannas Indians first inhabited the Lebanon
area. Indians of the Five Nations followed, and later the
area was occupied by the Shawnee Indians.

Scotch-Irish settlers arrived about 1717. They were
followed by Germans beginning about 1723. The main
crops during this period were wheat and corn. Much of
the wheat was furnished to the American Army during
the Revolutionary War, and the area became known as
the wheat granary of the country.

Lebanon County was formed in 1813 in an area that
had been a township of Dauphin County. The city of
Lebanon was named county seat.

The county gained industrial importance with the dis-
covery of the iron ore magnetite about 1737. This depos-
it proved to be one of the most valuable in the United
States, and it was mined until the ore was depleted in
1973.

In recent years other industries have become impor-
tant in Lebanon County. They include garment manufac-
turing, alloy and steel casting, recreation, boilermaking,
home and automobile fuel distribution, meat processing,
printing, shoe manufacturing, limestone quarrying, bank-
ing, air poliution prevention, transportation, house con-
struction, agricultural chemicals and fertilizers, and busi-
ness and management forms industries. Government-
related employment and associated facilities also bolster
the local economy.

Transportation facilities have been an important factor
in the development of industry. Today, Lebanon County
is served by three interstate highways, three railroads
lines, four small commercial airports, and one military
airport. .

The population increased from 81,603 in 1950 to
90,853 in 1960. The 1970 population of 99,665 consisted
of a rural population of 51,672 and an urban population
of 47,993.



Geology

Bruce A. Benton, geologist, Soil Conservation Service, assisted in
preparing this section.

Lebanon County lies almost entirely in the Valley and
Ridge Province. The northern part of the county is in the
Appalachian Mountain Section, and the central part is in
the Great Valley Section. The southernmost part of the
county lies in the Triassic Lowlands Section of the Pied-
mont Province.

In the Mountain Section, the bedrock is primarily
Middle Paleozoic sandstone, shale, and conglomerate
formations (5). The Great Valley Section, which covers
nearly two-thirds of the central part of the county, has
bedrock of Lower Paleozoic shale, limestone, and dolo-
mite formations. The narrow Lowland Section in the
southern part of the county is underlain by Triassic sand-
stone, conglomerate, and diabase. Pre-Cambrian granite
gneiss is exposed in the southeast corner of the county.

Structurally, the geology is a very complex network of
folds and faults caused by regional compression from
the southeast during Late Paleozoic time. Sinkholes and
solution cavities are common in the carbonate rocks in
Lebanon Valley.

Topographically, the more weather-resistant sandstone
and shale formations form the ridges and high valieys,
and the less resistant dolomite and limestone formations
form the low valley areas. Elevations range from over
1,600 feet above sea level on Second Mountain to less
than 400 feet in the Lebanon Valley. These distinct and
different topographic and geologic features influence soil
development and use.

Mineral resources

The diverse bedrock geology in Lebanon County has
led to the development of many different mineral indus-
tries. Based on known mining operations of similar strata
in other parts of Pennsylvania, there may be additional
deposits in the county suitable for development.

The Middle Paleozoic sandstone and conglomerate
beds in the Mountain Section are suitable for railroad
ballast and building stone; the shales may have potential
for brickmaking (6). Low-grade anthracite coal is mined
to a small extent from the Pottsville Group.

The Lower Paleozoic rocks in the Great Valley Section
have the largest mineral resources in the county. In the
Jonestown area, the andesite lava deposits have been
mined for building sand, and traprock (dark igneous rock)
has been quarried for railroad ballast. The extensive
Martinsburg shale has been quarried for roadfill and may
have potential for brickmaking. Several quarries in the
carbonate rocks are mined for concrete aggregate, road
metal, cement, flux stone, lime, paint filler, railroad bal-
last, and other uses. The clay in the residual soil overly-
ing the carbonate rocks could be used for brick and

SOIL SURVEY

pottery. In the past, anthracite coal was dredged from
Swatara Creek.

Along the southern border in the Lowland Section, iron
ore has been mined from the Triassic diabase intrusion.
The Cornwall mines were important producers of high-
grade ore until the 1972 flood forced them to close
because of high water. Associated reserves of gold,
copper, cobalt, nickel, and silver are also mined. The
same diabase rock and surface boulders have potential
uses as railroad ballast and road metal. Triassic sand-
stone has been quarried for building stone. The red
shales, which are used in other areas, may be suitable
for brickmaking.

Water

Bruce A. Benton, geologist, Soil Conservation Service, helped pre-
pare this section.

Precipitation in Lebanon County averages 42 inches
per year, primarily in the form of rainfall. Drainage is
divided into the Susquehanna and Delaware River
Basins. Most of the county lies in the Susquehanna
River Basin in which the Swatara, Little Swatara, and
Conewago Creeks are the principal streams. A small
area in the southeast corner of the county is drained by
the Tulpehocken Creek of the Delaware River Basin.

The main sources of water are dug and drilled wells,
springs, and storage reservoirs. Rural areas are served
by wells; urban areas are served by surface water stor-
age reservoirs, and supplemented by drilled wells and
springs.

Ground water storage, movement, and yields vary
throughout the county. This variation depends on the
size and extent of bedding planes, joints, fractures, and
solution cavities, and the interconnection between these
features (3). The best yields are in ground water troughs
which are commonly parallel to stream channels.

Ground water recharge throughout the county is de-
rived from precipitation, and, in the carbonate area, the
greatest accumulation of runoff occurs at sinkholes and
dry streams.

Although vyields vary widely, the most productive
aquifers are in Cambrian and Ordovician formations of
predominantly limestone and dolomite. The least produc-
tive wells in the carbonate rock area are in formations of
thin-bedded limestone and dolomite and thick- to thin-
bedded, oolitic dolomite.

The ground water in the carbonate rock area can be
hard as a result of high concentrations of minerals or
contaminated as a result of variable concentrations of
nitrates (4). Ground water contamination from uncon-
trolled sewage and contaminated surface water is always
a potential hazard in carbonate rocks where there is
easy access through sinkholes and solution channels.

Generally, hard water and low yields have been experi-
enced in the Martinsburg shale area. The Triassic sand-
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stone, conglomerate, and shale formations yield small
quantities of good water. The Pre-Cambrian and Triassic
crystalline rocks are poor water-bearing formations.
Except for a few formations, most of the Middle Paleozo-
ic rock in the Mountain Section gives moderate to good
yields of good water. '

Climate

Lebanon County is in the Southeastern Piedmont Cli-
matological Division of Pennsylvania. Second Mountain
rises to 1,500 feet along the northern border of the
county; South Mountain along the southern border has
an elevation of 1,000 feet. These border areas are the
highest in the county.

The climate is humid continental. Most weather sys-
tems that affect the county develop in the central United
States and are modified considerably before reaching
Lebanon County. Another influence is the Atlantic
Ocean. These factors combine to produce extremes only
when the county is affected by unusually strong weather
systems.

Table 1 gives data on temperature and precipitation as
recorded at the city of Lebanon for the period 1941-70.
Table 2 shows probable dates of the first freeze in fall
and the last freeze in spring.

The average annual precipitation of 42.30 inches is
distributed throughout the year; however, the winter
season usually receives slightly less than the other sea-
sons. The heaviest one-day rainfall during the period of
record was 5.72 inches on August 23, 1933.

In summer, 60 percent of the possible sunshine is
received. High temperatures reach the mid-80's, and
clear nights have pleasant temperatures near 60 de-
grees F. Extended periods of hot and humid weather
occur with temperatures hotter than 90 degrees F on an
average of 25 days a year. A record high of 106 degrees
F was recorded in August 1918. Cold frontal passages
are infrequent and difficult to ascertain because of the
modification which takes place before an airmass
reaches the county. If a change in airmass is noted, it is
of short duration. Temperatures seldom drop below 40
degrees in summer, but have occurred under the influ-
ence of an extremely cold airmass. The prevailing wind
direction in the summer is west-southwest. Summer rain-
fall is adequate, usually falling as afternoon or evening
showers or thunderstorms. There are about 37 thunder-
storms each year, and most occur in summer.

Winters are cold, but cloudiness is not persistent be-
cause of the moisture lost in the more western counties
as the airmasses approach. Daytime maximum tempera-
tures average in the upper 30’s; nighttime minimum tem-
peratures drop into the low 20's. Seventy-degree tem-
peratures, although recorded, are rare. Subzero tempera-
tures occur about twice a year. Moderately heavy snows
have occurred in November, but the first significant
snowfall is usually in December. The last snowfall nor-

mally occurs in March. Heavy snows are generally asso-
ciated with low pressure disturbances which move from
the Mississippi Valley into southern Pennsylvania or lows
which form off the Carolina coast and move northeast-
ward. The average annual snowfall is about 27 inches;
however, the record monthly snowfall is 36 inches. Snow
cover of an inch or more occurs on an average of 18
days in January. Average windspeed is highest, 12 miles
per hour, in winter, when the prevailing wind is from the
northwest.

Spring and fall are transition periods. Temperatures
become more summerlike in April, and the average daily
maximum in the 60’s indicates a shift to the summer
season. October is pleasant, with daytime highs in the
60’'s.

The average growing season for Lebanon is 176 days.
The average date of the last spring freeze is April 23,
and the first fall freeze occurs on October 16.

The mountainous areas of the county generally have
cooler mean temperatures (approximately 3-4 degrees
lower), have a shorter growing season, and receive
slightly more precipitation than Lebanon.

Farming

In the past few years in Lebanon County, the number
of farms, the average size of the farms, and the total
acreage of farmland have decreased. According to the
U.S. Census of Agriculture, in 1969 there were 992 farms
in the county, and the average farm size was 116 acres.
By 1974, the number of farms had decreased to 974 and
the average size to 113 acres. The total acreage of
farmland decreased from 115,495 acres in 1969 to
109,637 acres in 1974,

The principal crop yields in 1974 were: corn for grain,
1,817,000 bushels; corn for silage; 180,500 tons; wheat,
352,600 bushels; oats, 259,700 bushels; barley, 300,000
bushels; and hay, 76,900 tons.

The number of cattle and calves increased from
47,600 in 1973 to 50,600 in 1974. Other livestock in
1974 included 1,000 sheep and lambs, 2,473,000
broilers and 357,600 hens, and 19,100 hogs and pigs.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
pattern of drainage; the kinds of native plants or crops;
the kinds of rock; and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-



tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots.

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

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

The areas shown on a soil map are called soil map
units. Some map units are made up of one kind of soil,
others are made up of two or more kinds of soil, and a
few have little or no soil material at all. Map units are
discussed in the sections “General soil map for broad
land use planning” and “Soil maps for detailed plan-
ning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for
engineering tests. The soils are field tested, and interpre-
tations of their behavior are modified as necessary

during the course of the survey. New interpretations are .

added to meet local needs, mainly through field observa-
tions of different kinds of soil in different uses under
different levels of management. Also, data are assem-
bled from other sources, such as test results, records,
field experience, and information available from state
and local specialists. For example, data on crop yields
under defined practices are assembled from farm rec-
ords and from field or plot experiments on the same
kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information is then organized and published so that it is
readily available to different groups of users, among
them farmers, managers of rangeland and woodland,
engineers, planners, developers and builders, home-
buyers, and those seeking recreation.

General soil map for broad land use
planning

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

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

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

1. Hagerstown-Duffield-Clarksburg

Deep, nearly level to moderately steep, well drained and
moderately well drained sofls in limestone valleys (fig. 1)

This map unit, the largest, covers about 29 percent of
the county. It is on broad plains and tops, benches, and
side slopes and foot slopes of low limestone ridges in
broad valleys in the south-central part. The soils formed
in residuum and colluvium from limestone with some
sandstone and shale.

Hagerstown soils are deep and well drained and make
up about 35 percent of this unit. Duffield soils are deep
and well drained and make up about 31 percent. Clarks-
burg soils are deep and moderately well drained and
make up about 13 percent. The remaining 21 percent of
this unit includes Thorndale soils, Urban land, and Rock
outcrop in the uplands and Melvin Variant, Nolin Variant,
and Lindside soils on flood plains.

The unit is dominantly used for crops, hay, and pas-
ture. Other uses are limestone quarrying and urban and
industrial development. The soils in this unit are among
the best in the county for agriculture if management
practices are adequate to control erosion and conserve
water. Major limitations for most other uses are sink-
holes, solution channels and caverns in the bedrock, and
a seasonal high water table and, in the steeper areas,
slopes. Ground water contamination is a hazard for
many uses because of the caverns and solution chan-
nels in the bedrock.

2. Berks-Weikert-Bedington

Shallow to deep, nearly level to very steep, well drained
soils on uplands

This map unit covers about 22 percent of the county.
It is on convex tops, side slopes, and foot slopes of
dissected ridges and hills in the west-central and north-
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Figure 1.—Pattern of soils in the Hagerstown-Duffield-Clarksburg general soil map unit.

ern part. The soils formed in residuum from acid shale, small part of this unit is in the Edward Martin Military
sandstone, and siltstone.

Reservation. If management practices are adequate to
Berks soils are moderately deep and well drained and conserve moisture and control erosion, this unit is fairly
make up about 30 percent of this unit. Weikert soils are suited to most agricultural uses. Shallow to moderate
shallow and well drained and make up about 20 percent. depth to bedrock, slope, and limited available water are
Bedington soils are deep and well drained and make up the major soil limitations for most uses.
about 12 percent. The remaining 38 percent includes
Comly, Brinkerton, and Klinesville soils in the uplands
and Holly, Philo, Markes, and Pope soils on flood plains.
The unit is dominantly used for hay and pasture. Other
uses are crops, woodland, and urban development. A

3. Laidig-Hazleton-Leck Kill

Deep, nearly level to very steep, well drained soils on
mountains, ridges, and summits



This map unit covers about 16 percent of the county.
It is on tops, side slopes and foot slopes of mountains,
summits, and dissected ridges in the northern part. The
soils formed in residuum and colluvium from acid sand-
stone and shale.

Laidig soils are deep and well drained and have a
fragipan. They make up about 38 percent of this unit.
Hazleton soils are deep and well drained and make up
about 27 percent. Leck Kill soils are deep and well
drained and make up about 11 percent. The remaining
24 percent includes Buchanan, Ungers, Abbottstown,
and Weikert soils and the miscellaneous area Rubble
land in the uplands and Holly soils on flood plains.

The unit is dominantly used for woodland. Most areas
are too stony and steep for cultivation, but small areas
on foot slopes and in valleys have been cleared and are
used for crops, hay, and pasture. A few small areas are
used for urban and recreational development. Most of
the State-owned gamelands and part of Edward Martin
Military Reservation are in this unit. Areas that are not
stony are suited to most agricultural uses it management
practices are adequate to control erosion and conserve
water. Surface stones, slow permeability, and slope are
the major limitations for most uses.

4. Ungers-Neshaminy-Watchung

Deep, nearly level to very steep, well drained and poorly
drained soils on mountains and ridges

This map unit covers about 14 percent of the county.
It is on tops, on side slopes, on foot slopes, on flats, and
in depressions of mountains and ridges in the southern
part. The soils formed in residuum and colluvium from
conglomerate, sandstone, siltstone, diabase, and other
dark basic rock.

Ungers soils are deep and well drained and make up
about 47 percent of this unit. Neshaminy soils are deep
and well drained and make up about 21 percent. Wat-
chung soils are deep and poorly drained and make up
about 5 percent. The remaining 27 percent includes
Brecknock, Mount Lucas, Abbottstown, Bucks, Reading-
ton, and Lehigh soils in the uplands and Holly, Bow-
mansville, and Lindside soils on the flood plains.

The unit is dominantly used for woodland. Most areas
are too stony and too steep for cultivation, but some foot
slopes have been cleared for crops, hay, and pasture.
Other uses include urban development and wildlife
refuge. About 12 percent of the State-owned gamelands
in the county are in this unit. Large private holdings of
the iron-ore mining industry are also in this unit. Areas
that are not stony are suited to most.agricultural uses if
management practices are adequate to control erosion
and conserve water. Surface stones, slope, and high
water table are the major limitations for most uses.
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5. Bedington-Berks-Holly

Deep and moderately deep, nearly level to moderately
steep, well drained and very poorly drained to poorly
drained soils on uplands and flood plains (fig. 2)

This map unit covers about 11 percent of the county.
It is in the east-central part, on the tops, side slopes, and
foot slopes of broad hilis and dissected ridges on flood
plains. The soils formed in residuum from acid shale and
sandstone and in alluvium.

Bedington soils are deep and well drained and make
up about 41 percent of this unit. Berks soils are moder-
ately deep and well drained and make up about 38
percent. Holly soils are deep and very poorly drained to
poorly drained and make up about 4 percent. The re-
maining 17 percent includes Weikert, Comly, Brinkerton,
and Klinesville soils on uplands and Pope and Philo soils
on flood plains.

The unit is used dominantly for crops and hay. Most
other areas are used for woodland and urban develop-
ment. The unit is suited to agricultural uses if manage-
ment practices are adequate to control erosion and con-
serve moisture. Moderate depth to rock, limited available
water capacity, high water table, and flooding are the
major limitations for most other uses.

6. Neshaminy-Berks-Holly

Deep and moderately deep, nearly level to very steep,
well drained and poorly drained to very poorly drained
s0ils on uplands and flood plains

This map unit covers about 3 percent of the county. It
is in the central part, on tops and side slopes of hills and
dissected ridges and on nearby flood plains. The soils
formed in residuum from diabase and other dark basic
rocks and highly fractured acid shale and siltstone and in
alluvium.

Neshaminy soils are deep and well drained and make
up about 59 percent of this unit. Berks soils are moder-
ately deep and well drained and make up about 13
percent. Holly soils are deep and poorly drained to very
poorly drained and make up about 6 percent. The re-
maining 22 percent includes Bedington, Comly, Mount
Lucas, and Brinkerton soils on uplands and Philo and
Pope soils on flood plains.

The unit is dominantly used for crops, hay, pasture,
and woodland. Other uses include urban development
and rock quarrying. The stony and steeper areas are
confined to woodland. The areas that are not stony are
suited to agricultural uses if management practices are
adequate to control erosion and conserve moisture.
Moderate depth to rock, limited available water, slope,
stoniness, high water table, and flooding are limitations
for most uses.
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Figure 2.—Pattern of soils in the Bedington-Berks-Holly general soil map unit.
7. Chester-Murrill-Hazleton The unit is dominantly used for woodland. About two-
thirds of the acreage is too stony for cultivation. Some
Deep, nearly level to very steep, well drained soils on areas are used for crops, hay, and pasture, and some
mountains, ridges, and benches small areas are used for urban development and rock

quarrying. A small part of the unit is State-owned game-
lands. Areas that are not stony are suited to agricultural
uses if management practices are adequate to control
erosion. Surface stones and slope are the major limita-
tions for most uses. In areas where impure limestone is
prevalent, sinkholes and solution channels are potential
hazards.

This map unit covers about 3 percent of the county. It
is in the southeastern part, on tops, side slopes, and foot
slopes of mountains, summits, and ridges and on related
fans and benches. The soils formed in residuum and
colluvium from mica, schist, gneiss, acid sandstone and
shale, and impure limestone.

Chester soils are deep and well drained and make up
about 46 percent of this unit. Murrill soils are deep and
well drained and make up about 17 percent. Hazleton 8. Bucks-Penn-Bowmansville
soils are deep and well drained and make up about 9
percent. The remaining 28 percent includes Laidig, Bu- Deep and moderately deep, nearly level to sloping, well
chanan, and Ungers soils in the uplands and Holly and drained and poorly drained to somewhat poorly drained
Rowland soils on the flood plains. soils on uplands and flood plains



This map unit covers about 2 percent of the county. It
is in the southwestern part, on nearly smooth to rolling
dissected hills and ridges and nearly level flood plains.
The soils formed in residuum from triassic fine-grained
sandstone and shale in alluvium.

Bucks soils are deep and well drained and make up
about 26 percent of this unit. Penn soils are moderately
deep and well drained and make up about 21 percent.
Bowmansville soils are deep and poorly drained to
somewhat poorly drained and make up about 13 per-
cent. The remaining 40 percent includes Abbottstown,
Readington, Brinkerton, and Brecknock soils in uplands
and Lindside soils on flood plains.

The unit is used dominantly for crops, hay, and pas-
ture. A few areas are used for woodland and urban
development. The unit is suited to agricultural uses if
management practices are adequate to contro!l erosion
and conserve water. The Bucks soils are among the best
soils in the county for this use. Depth to bedrock, slope,
flooding, and seasonal high water table are the major
limitations for most uses.

Soil maps for detailed planning

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

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

This survery has both narrowly defined and broadly
defined map units. The composition of the broadly de-
fined units is more variable than that of the others, but
has been controlled well enough to allow interpretations
for the expected uses. Broadly defined units are indicat-
ed by symbols in which all of the letters are capitals.
HHB is an example.

Each map unit on the detailed soil maps represents an
area on the landscape made up mostly of the soil or
soils for which the unit is named. Most of the delinea-
tions shown on the detailed soil map are phases of soil
series.

Soils that have profiles that are almost alike make up
a soil series. Except for allowable differences in texture
of the surface layer or of the underlying substratum, all
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the soils of a series have major horizons that are similar
in compaosition, thickness, and arrangement in the profile.
A soil series commonly is named for a town or geo-
graphic feature near the place where a soil of that series
was first observed and mapped. The Hazleton series, for
example, was named for the town of Hazleton in Luzer-
ene County.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a soi
phase commonly indicates a feature that affects use or
management. For example, Hazleton extremely stony
sandy loam, gently sloping, is one of several phases
within the Hazleton series.

Some map units are made up of two or more dominant
kinds of soil. Such map units are called soil complexes,
soil associations, and undifferentiated groups.

A soil complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area
includes some of each of the two or more dominant
soils, and the pattern and proportions are somewhat
similar in all areas. Hagerstown-Rock outcrop complex, 3
to 8 percent slopes, is an example.

A soil association is made up of soils that are geo-
graphically associated and are shown as one unit on the
map because it is not practical to separate them. A soil
association has considerable regularity in geographic
pattern and in the kinds of soil that are a part of it. The
extent of the soils can differ appreciably from one delin-
eation to another; nevertheless, interpretations can be
made for use and management of the soils. Hazleton-
Laidig association, moderately steep, 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 there is little value in separating
them. The pattern and proportion of the soils are not
uniform. An area shown on the map has at least one of
the dominant (named) soils or may have all of them.
Ungers and Calvin soils, steep, is an undifferentiated
group in this survey area.

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

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

The acreage and proportionate extent of each map
unit are given in table 3, and additional information on
properties, limitations, capabilities, and potentials for
many soil uses is given for each kind of soil in other
tables in this survey. (See ‘“‘Summary of tables.”) Many
of the terms used in describing soils are defined in the
Glossary.

Soil descriptions

AbA—Abbottstown silt loam, 0 to 3 percent
slopes. This nearly level, deep, somewhat poorly
drained soil is on broad flats, in small depressions, and
in drainageways between higher convex slopes and
areas bordering streams in upland valleys. The areas
vary in shape and are about 3 to 50 acres in size.

Typically, the surface layer is dark brown silt loam
about 8 inches thick. The subsoil extends to a depth of
60 inches. It is friable to firm, mottied, reddish brown and
dark reddish brown silt loam and silty clay loam to a
depth of 20 inches. A very firm and brittle fragipan is at a
depth of 20 inches. It is mottied, reddish brown and dark
reddish gray silt clay loam to a depth of 42 inches.
Below that is friable, weak red shaly silty clay loam.
Bedrock of weak red fractured shale is at a depth of 60
inches.

Included in mapping are small areas of Brinkerton and
Readington soils, gently sloping areas, spring seeps, and
intermittent streams.

This somewhat poorly drained soil has slow permeabil-
ity and moderate available water capacity. Surface runoff
is slow. The root zone is limited by the fragipan.

In unlimed areas, this soil is extremely acid to strongly
acid in the surface layer and upper part of the subsoil
and strongly acid to slightly acid in the lower part of the
subsoil. This soil is used mainly for cultivated crops,
pasture, and hay. A few areas are used for homesites
and trees. This soil is suited to cultivated crops, hay,
pasture, and woodland. It has limitations for many non-
farm uses.

When this soil is cultivated, there is a slight hazard of
erosion. Crops respond well to fertilizer and good man-
agement. Open and closed drains are needed to remove
excess water and allow timely tillage. Diversions may be
needed to intercept runoff from higher elevations. Incor-
porating crop residues and manure into the surface layer
and including grasses and legumes in the cropping
system are ways of maintaining organic matter content
and good tilth.

This soil is suited to pasture. Overgrazing or grazing
on this soil when it is wet are major concerns of man-
agement. If the pasture is grazed when the soil is wet,
the surface layer will become compacted and the struc-
ture destroyed. Proper stocking rates and rotation of

pastures will prevent overgrazing and help maintain key
plant species. Optimum production requires maintenance
of fertility through periodic applications of nutrients.

This soil is suited to trees, but only a very small acre-
age is wooded. Potential productivity is moderately high.
Management problems are moderate. Machine planting
is practical on the large areas.

This soil has severe limitations for most nonfarm uses
because of slow permeability and the seasonal high
water table. Buildings with basements should have foun-
dation drains with proper outlets to prevent seepage into
the basements. The capability subclass is Illw; woodland
ordination symbol is 3w.

AbB—Abbottstown silt loam, 3 to 8 percent slopes.
This gently sloping, deep, somewhat poorly drained soil
is in convex areas within the broad upland flats that are
adjacent to or border narrow depressions and drain-
ageways within the upland valleys. These areas vary in
shape and are about 3 to 70 acres in size.

Typically, the surface layer is dark brown silt loam
about 6 inches thick. The subsoil extends to a depth of
60 inches. It is friable to firm, mottled, reddish brown and
dark reddish brown silt loam and silty clay loam to a
depth of 20 inches. A firm and brittle fragipan is at a
depth of 20 inches. It is mottled, reddish brown and dark
reddish gray silt clay loam to a depth of 42 inches.
Below that is friable weak red shaly silty clay loam.
Bedrock of weak red fractured shale is at a depth of 60
inches.

Included in mapping are small areas of Athol, Brinker-
ton, and Readington soils, nearly level areas, and spring
seeps.

This somewhat poorly drained soil has slow permeabil-
ity and moderate available water capacity. Surface runoff
is medium to rapid. This soil has a seasonal high water
table within 6 to 18 inches of the surface during wet
seasons. The root zone is limited by the fragipan. in
unlimed areas this soil is extremely acid to strongly acid
in the surface layer and upper part of the subsoil and
strongly acid to slightly acid in the lower part of the
subsoil.

This soil is used mainly for cultivated crops, pasture,
and hay. A few areas are used for homesiles and trees.
This soil is suited to farming, hay and pasture, and wood-
land. It has limitations for many nonfarm uses.

When this soil is cultivated, there is a moderate hazard
of erosion. Crops respond well to fertilizer and good
management. Runoff is reduced and erosion controlled
by minimum tillage, stripcropping, diversions, and cov-
ered drains. Incorporating crop residues and manure into
the surface layer and including grasses and legumes in
the cropping system are ways of maintaining organic
matter content and good tilth.

This soil is suited to pasture. Overgrazing or grazing
when this soil is wet are major concerns of management.
If the pasture is grazed when wet, the surface soil will
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become compacted. Proper stocking rates and rotation
of pastures will prevent overgrazing and help maintain
key plant species. Optimum production requires mainte-
nance of fertility through periodic applications of nutri-
ents.

This soil is suited to trees, but only a very small acre-
age is wooded. Potential is moderately high. Manage-
ment problems are moderate. Machine planting is practi-
cal on the large areas.

This soil has serious limitations for most nonfarm uses
because of slow permeability and the seasonal high
water table, which are also serious limitations for onsite
disposal of waste. Buildings with basements should have
foundation drains with proper outlets to prevent wet
basements. The capability subclass is Illw; woodland or-
dination symbol is 3w.

BeA—Bedington shaly silt loam, 0 to 3 percent
slopes. This nearly level, deep, well drained soil is on
dissected uplands. Slopes are generally more than 100
feet in length and uniform. The areas are irregular in
shape and 5 to 60 acres in size.

Typically, the surface layer is dark yellowish brown
shaly silt loam about 9 inches thick. The subsoil extends
to a depth of 48 inches. It is reddish brown shaly silty
clay loam to a depth of 16 inches. The next layer is
reddish brown shaly silty clay loam and yellowish red
shaly heavy silt loam and very shaly silt loam to a depth
of 35 inches. Below that is yeltowish red very shaly silt
loam to a depth of 48 inches. The substratum is red very
shaly silt loam to a depth of 72 inches.

included with this soil in mapping are a few areas of
Comly soils, Berks soils, and scattered areas of Weikert
and Klinesville soils.

This soil has moderate permeability and moderate
available water capacity. Surface runoff is slow. The sur-
face layer is 15 percent shale. In limed areas, reaction is
neutral to slightly acid in the surface layer and upper part
of the subsoil and strongly acid to very strongly acid in
the lower part of the subsoil and in the substratum.

Most acreages are cultivated. Small areas are used for
homesites and trees. The potential is good for farming;
this soil is well suited to pasture and trees. The potential
for homesites is good, but, in places, bedrock at a depth
of 3 1/2 to 6 feet may present problems for onsite waste
disposal. There are few limitations for most other non-
farm uses.

When this soil is cultivated, there is a slight hazard of
erosion. Crops respond well to fertilizer and good man-
agement. Growing cover crops, utilizing crop residue,
and including hay in the cropping system are ways of
maintaining the organic matter content and good tilth.
The shaly surface layer may interfere with the seeding of
small grain and the mechanical harvesting of some
crops, such as potatoes.

When this soil is used for pasture, proper stocking
rates to maintain key plant species and rotation of pas-
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tures are the chief management needs. Optimum pro-
duction requires maintenance of fertility through periodic
applications of nutrients.

The soil is suited to trees, but only a very small acre-
age is wooded. Potential productivity is high. Manage-
ment problems are slight. Machine planting is practical
on the large areas.

This soil has some limitations for nonfarm uses be-
cause of the moderate permeability and depth to bed-
rock in some places. The permeability and depth to
bedrock in places are also limitations for onsite waste
disposal. The capability class is |I; woodland ordination
symbol is 20.

BeB—Bedington shaly silt loam, 3 to 8 percent
slopes. This gently sloping, deep, well drained soil is on
dissected uplands. Slopes are 800 to 1,000 feet long
and undulating. The areas are irregular in shape and are
mainly 5 to 600 acres in size.

Typically, the surface layer is dark yellowish brown
shaly silt loam about 9 inches thick. The subsoil extends
to a depth of 48 inches. It is reddish brown shaly silty
clay loam to a depth of 16 inches. The next layer is
reddish brown shaly silty clay loam and yellowish red
shaly heavy silt loam and very shaly silt loam to a depth
of 35 inches. Below that is yellowish red very shaly silt
loam. The substratum, to a depth of 72 inches, is red
very shaly silt loam.

Included with this soil in mapping are a few small
areas of Comly and Berks soils. Small scattered areas of
Weikert and Klinesville soils and spring seeps are also
included.

This soil has moderate permeability and moderate
available water capacity. Surface runoff is medium to
rapid. The surface layer is 15 percent or more shale. In
limed areas, reaction is neutral to slightly acid in the
surface layer and upper part of the subsoil and strongly
acid to very strongly acid in the lower part of the subsoil
and in the substratum.

Most areas are cultivated. Small areas are used for
homesites and trees. The potential is good for farming;
this soil is well suited to pasture and trees. The potential
for homesites is good, but the moderate permeability and
bedrock at a depth of 3 1/2 to 6 feet may present
problems for onsite waste disposal. This soil is good for
most other nonfarm uses.

When this soil is cultivated, there is a moderate hazard
of erosion. Crops respond well to fertilizer and good
management. Stripcropping, minimum tillage, diversions,
and sod waterways help control erosion. Growing cover
crops, utilizing crop residue, and including grass in the
cropping system are ways of maintaining the organic
matter content and good tilth. The shaly surface layer
may interfere with the seeding of small grain and the
mechanical harvesting of some crops, such as potatoes.

When this soil is used for pasture, proper stocking
rates to maintain key plant species and rotation of pas-



LEBANON COUNTY, PENNSYLVANIA

ture are the chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

This soil is suited to trees, but only a small acreage is
wooded. Potential productivity is high. Management
problems are slight. Machine planting is practical on the
large areas.

This soil has some limitations for nonfarm uses be-
cause of the moderate permeability and depth to bed-
rock in places. The permeability and depth to bedrock in
places are limitations for onsite waste disposal. The ca-
pability subclass is lle; woodland ordination symbol is 20.

BeC—Bedington shaly silt loam, 8 to 15 percent
slopes. This sloping, deep, well drained soil is on dis-
sected convex uplands. Slopes are 200 to 600 feet in
length. The areas are irregular in shape and mainly 5 to
55 acres in size.

Typically, the surface layer is dark yellowish brown
shaly silt loam about 9 inches thick. The subsoil extends
to a depth of 48 inches. It is reddish brown shaly silty
clay loam to a depth of 16 inches. The next layer is
reddish brown shaly silty clay loam and yellowish red
shaly heavy silt loam and very shaly silt loam to a depth
of 35 inches. Below that is yeliowish red very shaly silt
loam. The substratum, to a depth of 72 inches, is red
very shaly silt loam.

Included with this soil in mapping are a few small
areas of Berks soils. Small, scattered areas of Weikert
and Klinesville soils and spring seeps are also included.

This soil has moderate permeability and moderate
available water capacity. Surface runoff is medium to
rapid. The surface layer is 15 percent or more shale. In
limed areas, reaction is neutral to slightly acid in the
surface layer and upper part of the subsoil and strongly
acid to very strongly acid in the lower part of the subsoil
and in the substratum.

Most areas of this soil are cultivated. Small areas are
used for homesites and trees. The potential is good for
farming; this soil is well suited to pasture and trees. The
potential for homesites is good, but the moderate perme-
ability and bedrock at a depth of 3 1/2 to 6 feet may
present problems for onsite waste disposal. This soil is
good for most other nonfarm uses.

When this soil is cultivated, there is a severe hazard of
erosion. Crops respond well to fertilizer and good man-
agement. Stripcropping, minimum tillage, diversions, and
covered drains help control erosion. Growing cover
crops, utilizing crop residue, and including grass in the
cropping system are ways of maintaining the organic
matter content and good tilth. The shaly surface layer
may interfere with the seeding of small grain and the
mechanical harvesting of some crops, such as potatoes.

When this soil is used for pasture, proper stocking
rates 1o maintain key plant species and rotation of pas-
ture are the chief management needs. Optimum produc-
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tion requires maintenance of fertility through periodic ap-
plications of nutrients.

This soil is suited to trees, but only a small acreage is
wooded. Potential productivity is high. Management
problems are slight. Machine planting is practical on the
large areas.

This soil has some limitations for nonfarm uses be-
cause of the moderate permeability and depth to bed-
rock in places. The permeability and depth to bedrock in
places are limitations for onsite waste disposal. The ca-
pability subclass is llle; woodland ordination symbol is
20.

BeD-Bedington shaly silt loam, 15 to 25 percent
slopes. This moderately steep, deep, well drained soil is
on dissected convex uplands. Slopes are 500 to 700 feet
in length. The areas are irregular in shape and mainly 5
to 50 acres in size.

Typically, the surface layer is dark yellowish brown
shaly silt loam about 9 inches thick. The subsoil extends
to a depth of 48 inches. It is reddish brown shaly silty
clay loam to a depth of 16 inches. The next layer is
reddish brown shaly silty clay loam and yellowish red
shaly heavy silt loam and very shaly silt loam to a depth-
of 35 inches. Below that is yellowish red very shaly silt
loam. The substratum, to a depth of 72 inches, is red
very shaly silt loam.

Included with this soil in mapping are a few small
areas of Berks soils. Small, scattered areas of Weikert
and Klinesville soils and spring seeps are also included.

This soil has moderate permeability and moderate
available water capacity. Surface runoff is rapid. The
surface layer is 15 percent or more shale. In limed areas,
reaction is neutral to slightly acid in the surface layer and
upper part of the subsoil and strongly acid to very
strongly acid in the lower part of the subsoil and in the
substratum.

Most areas of this soil are within the Edward Martin
Military Reservation. These areas are wooded or
cleared. The other areas in the county are used for
cultivated crops, hay and pasture, and homesites. The
potential is fair for farming; this soil is suited to pasture
and trees. The potential for most nonfarm uses is poor
because of moderately steep slope.

When this soil is cultivated, there is a very severe
hazard of erosion. Crops respond well to fertilizer and
good management. Stripcropping, minimum tillage, and
diversions can help control erosion. Growing cover
crops, utilizing crop residue, and including hay in the
cropping system are ways of maintaining the organic
matter content and good tilth. The shaly surface layer
may interfere with the seeding of small grain and the
mechanical harvesting of some crops, such as potatoes.

When this soil is used for pasture, proper stocking
rates to maintain key plant species and rotation of pas-
ture are the chief management needs. Optimum produc-
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tion requires maintenance of fertility through periodic ap-
plications of nutrients.

This soil is suited to trees. Potential productivity is
high. Erosion needs to be controlled during harvesting.

This soil has some limitations for nonfarm uses be-
cause of moderately steep slope. Slope is a severe limi-
tation for onsite waste disposal. The capability subclass
is IVe; woodland ordination symbol is 2r.

BkB—Berks shaly silt loam, 3 to 8 percent slopes.
This gently sloping, moderately deep, well drained soil is
on dissected uplands. Slopes are generally convex and
dissected by drainageways, or they are uniform. They
are 300 to 700 feet in length. The areas are irregular in
shape and about 5 to 500 acres in size.

Typically, the surface layer is dark brown shaly silt
loam about 9 inches thick. The subsoil extends to a
depth of 28 inches. It is strong brown shaly silt loam to a
depth of 15 inches. Below that it is strong brown very
shaly silt loam. The substratum, to a depth of 33 inches,
is yellowish brown, very shaly silt loam. Bedrock is at a
depth of 33 inches.

Included with this soil in mapping are a few areas of
Comly soils, Bedington soils, and scattered areas of Wei-
kert and Kilinesville soils.

This soil has moderate to rapid permeability and very
low available water capacity. Surface runoff is medium.
The surface layer is more than 20 percent shale. Plant
rooting depth is restricted by the moderate depth to
bedrock. In unlimed areas, reaction is very strongly acid
or strongly acid in the surface layer and subsoil and very
strongly acid to medium acid in the substratum.

Most of this soil is cultivated. Small areas are used for
homesites and trees. The potential is fair for farming; this
soil is suited to pasture and trees. The potential for
homesites is fair, but the depth to bedrock will present
problems for onsite waste disposal. This soil also has
limitations for most other nonfarm uses.

If this soil is cultivated, the moderate hazard of erosion
needs to be considered. Further erosion would result in
a shallower rooting depth and lower available water ca-
pacity. Runoff can be reduced and erosion controlled by
minimum tillage, constructing diversions, use of cover
crops, and including grasses and legumes in the crop-
ping system. Stripcropping can also be used where the
topography is suitable. In places, bedrock hinders the
construction of diversions. Incorporating some crop resi-
due and manure into the surface layer will help maintain
organic matter content and reduce the tendency of the
soil to clod and crust.

When this soil is used for pasture, proper stocking
rates to maintain key plant species and rotation of pas-
tures are the chief management needs. Optimum pro-
duction requires maintenance of fertility through periodic
applications of nutrients.

A few acres of this soil are wooded. Potential produc-
tivity is moderately high but rooting depth is restricted by

SOIL SURVEY

shale bedrock. A major management problem is moder-
ate seedling mortality because of the very low available
water capacity. Machine planting is generally practical on
the large areas.

This soil has limitations for most nonfarm uses be-
cause of the moderate depth to bedrock and moderate
to rapid permeability. The moderate depth to underlying
rock is a severe limitation for onsite disposal of waste.
Excavating for buildings may also be a problem. When
this soil is disturbed for construction, it is necessary to
control erosion and sediment. The capability subclass is
lle; woodland ordination symbol is 3f.

BkC—Berks shaly silt loam, 8 to 15 percent slopes.
This sloping, moderately deep, well drained soil is on
dissected uplands. Slopes are generally convex, about
300 to 700 feet in length, and dissected by drain-
ageways. The areas are irregular in shape and about 5
to 80 acres in size.

Typically, the surface layer is dark brown shaly siit
loam about 9 inches thick. The subsoil extends to a
depth of 28 inches. It is strong brown shaly silt loam to a
depth of 15 inches. Below that is strong brown, very
shaly silt loam. The substratum, to a depth of 33 inches,
is yellowish brown very shaly silt loam. Bedrock is at a
depth of 33 inches.

Included with this soil in mapping are a few areas of
Bedington, Weikert, and Klinesville soils and areas of a
soil similar to Berks soils that has a sandy loam surface
layer. Also included are areas of Berks soils on gentle
slopes and spring seeps.

This soil has moderate to rapid permeability and very
low available water capacity. Surface runoff is medium to
rapid. The surface layer is more than 20 percent shale.
Plant rooting depth is restricted by the moderate depth
to bedrock. In unlimed areas, reaction is very strongly
acid or strongly acid in the surface layer and very strong-
ly acid to medium acid in the substratum.

Most of this soil is cultivated. Small areas are used for
homesites and trees. The potential is fair for cultivated
crops; this soil is suited to pasture and trees. The poten-
tial for homesites is fair, but the depth to bedrock will
present problems for onsite waste disposal. The soil also
has limitations for most other nonfarm uses.

If this soil is cultivated the severe hazard of erosion
needs to be considered. Further erosion would result in
a shallower rooting depth and lower available water ca-
pacity. Runoff can be reduced and erosion controlled by
minimum tillage, constructing diversions, use of cover
crops, and including grasses and legumes in the crop-
ping system. Stripcropping can also be used where the
topography is suitable. In places, bedrock hinders the
construction of diversions. Incorporating some crop resi-
due and manure into the surface layer will help maintain
organic matter content ‘and reduce the tendency of the
soil to clod and crust.
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When this soil is used for pasture, proper stocking
rates to maintain key plant species and rotation of pas-
tures are the chief management needs. Optimum pro-
duction requires maintenance of fertility through periodic
applications of nutrients.

A few acres of this soil are wooded. Potential produc-
tivity is moderately high, but rooting depth is restricted by
shale bedrock. A major management problem is moder-
ate seedling mortality because of the very low available
water capacity. Machine planting is generally practical on
large areas.

This soil has limitations for nonfarm uses because of
the moderate depth to bedrock and moderate to rapid
permeability. The moderate depth to underlying rock is a
severe limitation for onsite disposal of waste. Excavating
for buildings may also be a problem. When this soil is
disturbed for construction, it is necessary to control ero-
sion and sediment. The capability subclass is llle; wood-
land ordination symbol is 3f.

BkD—Berks shaly silt loam, 15 to 25 percent
slopes. This moderately steep, moderately deep, well
drained soil is on dissected uplands. Slopes are 200 to
600 feet in length and dissected by drainageways. The
areas are elongated to broad and about 10 to 80 acres
in size.

Typically, the surface layer is dark brown shaly silt
loam about 9 inches thick. The subsoil extends to a
depth of 28 inches. It is strong brown shaly silt loam to a
depth of 15 inches. Below that is strong brown very
shaly silt loam to a depth of 28 inches. The substratum,
to a depth of 33 inches, is yellowish brown very shaly silt
loam. Bedrock is at a depth of 33 inches.

Included with this soil in mapping are a few areas of
Klinesville and Weikert soils. Also included are areas of
a similar soil that has a sandy loam surface layer, areas
of sloping Berks soils, spring seeps, and severely eroded
areas.

This soil has moderate to rapid permeability and very
low available water capacity. Surface runoff is rapid. The
surface layer is more than 20 percent shale. Plant root-
ing depth is restricted by bedrock. In unlimed areas,
reaction is very strongly acid or strongly acid in the
surface layer and subsoil and very strongly acid to
medium acid in the substratum.

Most of this soil is cultivated. Small areas are used for
homesites and trees. The potential is poor to fair for
cultivated crops because of the steepness of slope. This
soil is better suited to pasture and trees. The potential
for homesites is poor. Slope and the depth to bedrock
are severe limitations for onsite waste disposal. Slope is
also a limitation for most other nonfarm uses.

If this soil is cultivated, the severe hazard of erosion
needs to be considered. Further erosion would result in
a shallower rooting depth and lower available water ca-
pacity. Runoff can be reduced and erosion controlled by
minimum tillage, constructing diversions, use of cover
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crops, and including grasses and legumes in the crop-
ping system. Stripcropping can also be used where the
topography is suitable. In places, bedrock can hinder the
construction of diversions. Incorporating some crop resi-
due and manure into the surface layer will help to main-
tain organic matter content and reduce the tendency of
the soil to clod and crust.

When this soil is used for pasture, proper stocking
rates to maintain key plant species and rotation of pas-
tures are the chief management needs. Optimum pro-
duction requires maintenance of fertility through periodic
applications of nutrients.

A few acres of this soil are wooded. Potential produc-
tivity is moderately high, but rooting depth is restricted by
shale bedrock. A major management problem is moder-
ate seedling mortality because of the very low available
water capacity. Slope would interfere with machine plant-
ing and harvesting.

This soil has serious limitations for nonfarm uses be-
cause of moderate depth to bedrock, moderately steep
slope, and moderate to rapid permeability. The slope and
depth to underlying rock are serious limitations for the
onsite disposal of waste. Excavating for buildings is also
a problem. When this soil is disturbed for construction,
erosion and sediment need to be controlled. The capa-
bility subclass is IVe; woodland ordination symbol is 3f.

Bm—Bowmansville silt loam. This nearly level,
poorly drained and somewhat poorly drained soil is gen-
erally on narrow stream flood plains. The soil formed in
alluvium washed from nearby uplands which are under-
lain by red triassic sandstone and siltstone or by dark
basic rock. Slopes are smooth and slightly convex and
range from less than 100 feet to 500 feet in length.
Areas are irregular in shape and about 5 to 330 acres in
size.

Typically, the surface layer is dark brown silt loam
about 7 inches thick. The subsoil is dark reddish brown,
brown, and dark reddish gray silt loam to a depth of 40
inches. The substratum, to a depth of 60 inches, is
stratified sand and gravel.

Included with this soil in mapping are intermingled
areas of less than 2 acres in size of Bowmansville soils
that have a loam, sandy loam, or gravelly surface layer.
Also included are Rowland, Brinkerton, or Abbottstown
soils.

The permeability is moderately slow above a depth of
40 inches and moderately rapid below that depth; the
available water capacity is high. Surface runoff is slow.
This soil is commonly flooded. Streambank erosion and
gouging occur during floods. [n unlimed areas, reaction is
strongly acid to neutral. Depth to stratified sand and
gravel is more than 40 inches.

The potential is fair for farming because of flooding
and the seasonal high water table. Most of the acreage
is woodland. Other areas are in pasture. This soil is
limited for cultivated crops. It is limited for many urban
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uses by flooding and the high water table. It is better
suited to trees, pasture, and wildlife.

If adequately drained, this soil is fairly suited to culti-
vated crops. Wetness and flooding interfere with tillage.
Crops respond well to fertilizer and good management,
and incorporating manure and crop residue into the sur-
face layer maintains organic matter content and good
soil tilth. Surface drains and subsurface drains, where
outlets are available, will improve drainage. Optimum
production requires maintenance of fertility through peri-
odic applications of nutrients.

The potential is fair for pasture. Overgrazing and graz-
ing when the soil is wet are major concerns of manage-
ment. If the pasture is grazed when wet, the surface
layer will become compacted and soil structure de-
stroyed. Rotation of pastures and proper stocking rates
to maintain key plant species are ways to prevent over-
grazing and maintain proper stocking rates. Deferred

grazing during wet seasons will ‘help keep the surface

layer from becoming compacted.

This soil is suited to trees and has very high potential
for production. Equipment limitation is a concern of man-
agement. The use of equipment is restricted for long
periods during wet seasons and for short periods during
flooding. Machine planting is practical on the larger
areas.

This soil is limited for most urban uses because of
flooding and the high water table. Flooding and wetness
are serious limitations for homesites, onsite waste dis-
posal, and most other nonfarm uses. The capability sub-
class is lllw; woodland ordination symbol is 1w.

BnB—Brecknock channery silt loam, 3 to 8 percent
slopes. This gently sloping, deep, well drained soil is on
convex uplands. Slopes are generally 300 to 700 feet
long and are smooth. The areas are irregular in shape
and about 2 to 21 acres in size.

Typically, the surface layer is very dark grayish brown
channery silt loam about 8 inches thick. The subsoil
extends to a depth of 36 inches. It is friable, dark grayish
brown silt loam to a depth of 20 inches. The next layer is
firm, dark grayish brown heavy silt loam to a depth of 28
inches. Below that is firm, dark grayish brown channery
silt loam. The substratum is firm very dark gray channery
silt loam. Porcelanite bedrock is at a depth of 46 inches.

Included with this soil in mapping are a few areas of
Neshaminy soils and Lehigh soils and scattered areas of
sloping Brecknock soils.

This soil has moderate permeability and available
water capacity. Surface runoff is slow to medium. The
surface layer is 15 percent or more channery fragments.
In unlimed areas, reaction is medium acid to very strong-
ly acid in the subsoil and substratum.

Most of this soil is cultivated. Small areas are used for
trees or homesites. The potential is good for farming;
this soil is well suited to pasture and trees. The potential
for homesites is good, but bedrock at a depth of 3 1/2
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to 5 feet may present problems for onsite waste dispos-
al. The channery surface is a limitation for many other
nonfarm uses.

When this soil is cultivated, there is a moderate hazard
of erosion. Crops respond well to fertilizer and good
management. Growing cover crops, utilizing crop resi-
due, and including hay in the cropping system are ways
of maintaining the organic matter content and good tilth.
Minimum tillage, diversions, and stripcropping control
erosion. The channery surface may interfere with the
seeding of small grain and the mechanical harvesting of
some crops, such as potatoes.

When this soil is used for pasture, proper stocking
rates to maintain key plant species and rotation of pas-
tures are the chief management needs. Optimum pro-
duction requires maintenance of fertility through periodic
applications of nutrients.

The soil is suited to trees, but only a very small acre-
age is wooded. Potential productivity 'is moderate. Man-
agement problems are slight. Machine planting is practi-
cal on the large areas.

This soil has some limitations for nonfarm uses be-
cause of the channery surface, and the depth to bedrock
may present problems for deep excavations and onsite
waste disposal. The capability subclass is lle; woodland
ordination symbol is 4o0.

BnC—Brecknock channery silt loam, 8 to 15 per-
cent slopes. This sloping, deep, well drained soil is on
convex upland side slopes. Slopes are generally 300 to
700 feet in length and are smooth. The areas are irregu-
lar in shape and are mainly about 2 to 57 acres in size.

Typically, the surface layer is very dark grayish brown
channery silt loam about 8 inches thick. The subsoil
extends to a depth of 36 inches. It is friable, dark grayish
brown silt loam to a depth of 20 inches. The next layer is
firm dark grayish brown heavy silt loam to a depth of 28
inches. Below that is firm, dark grayish brown channery
silt loam. The substratum, to a depth of 46 inches, is
firm, very dark gray channery silt loam. Porcelanite bed-
rock is at a depth of 46 inches.

Included with this soil in mapping are a few small
areas of Neshaminy and Lehigh soils. Small, scattered
areas of gently sloping Brecknock soils are also includ-
ed.

This soil has moderate permeability and available
water capacity. Surface runoff is medium to rapid. The
surface layer is 15 percent or more channery fragments.
In unlimed areas, reaction is medium acid to very strong-
ly acid in the subsoil and substratum.

Most areas of this soil are cultivated. Small areas are
used for trees or homesites. The potential is good for
farming; this soil is well suited to pasture and trees. The
potential for homesites is good, but the depth to bedrock
may present problems for onsite waste disposal. The
channery surface is a limitation for many other nonfarm
uses.
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When this soil is cultivated there is a severe hazard of
erosion. Crops respond well to fertilizer and good man-
agement. Stripcropping, minimum tillage, diversions, and
sod waterways help control erosion. Growing cover
crops, utilizing crop residue, and including hay in the
cropping system are ways of maintaining the organic
matter content and good tilth. The channery surface may
interfere with the seeding of small grain and the me-
chanical harvesting of some crops, such as potatoes.

When this soil is used for pasture, proper stocking
rates to maintain key plant species and rotation of pas-
ture are the chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

This soil is suited to trees, but only a small acreage is
wooded. Potential productivity is moderate. Management
problems are slight. Machine planting is practical on the
large areas. ‘

This soil has some limitations for nonfarm uses be-
cause of the channery surface, and the depth to bedrock
may present problems for deep excavations and onsite
waste disposal. The capability subclass is llle; woodland
ordination symbol is 4o0.

BrA—Brinkerton silt loam, 0 to 3 percent slopes.
This nearly level, deep, poorly drained soil is on concave
foot slopes, tow broad upland areas, concave upland
drainageways, and low areas bordering flood plains.
Slopes range from 100 to 250 feet in length. Areas are
irregular in shape and range from about 3 to 90 acres in
Size.

Typically, the surface tayer is dark grayish brown silt
loam about 8 inches thick. The subsoil extends to a
depth of 48 inches. It is mottled grayish brown and light
brownish gray silty clay loam to a depth of 26 inches. A
firm and brittle fragipan is at a depth of 26 inches. It is
mottied, light brownish gray silty clay loam to a depth of
48 inches. The substratum, to a depth of 62 inches, is
very firm, gray silty clay loam and is part of the fragipan.

Included in mapping are small areas of Comly and
Holly soils, and areas that have a thicker surface layer
than typical for the Brinkerton series.

This poorly drained soil has slow permeability and
moderate available water capacity. Surface runoff is
slow. This soil has a high water table within 6 inches of
the surface part of the year. Rooting depth is restricted
by the fragipan and the high water table. In unlimed
areas, reaction is very strongly acid to medium acid in
the surface layer and subsoil.

Most areas of this soil are used for pasture. When
properly drained, it may occasionally be used for row
crops. The potential is good for trees. This soil has
serious limitations for many nonfarm uses because of
the high water table and slow permeability.

When cultivated crops are grown, excess water must
be removed. Diversions are needed to intercept runoff
from higher nearby slopes, and covered or open drains

15

are needed to remove excess water and prepare the soil
for timely tillage. Incorporating crop residues and manure
into the surface layer will help maintain organic matter
content.

This soil is suited for pasture. Overgrazing or grazing
when this soil is wet are major concerns of pasture
management. If the pasture is grazed when wet, the
surface soil will become compacted. Proper stocking
rates to maintain key plant species, rotation of pastures,
and restricted grazing during wet periods are good man-
agement practices. Optimum production requires mainte-
nance of fertility through periodic applications of nutri-
ents.

Except in a few areas, this soil has been cleared of
trees. This soil is suited to moisture-tolerant trees. Poten-
tial productivity is high, but the rooting depth is restricted
by the dense lower subsoil and the high water table. Use
of equipment is restricted for long periods by the high
water table. Machine planting is practical on large areas.

This soil has limitations for most nonfarm uses. Slow
permeability and the high water table are serious limita-
tions for onsite disposal of waste. The capability sub-
class is IVw; woodland ordination symbol is 2w.

BrB—Brinkerton silt loam, 3 to 8 percent slopes.
This gently sloping, deep, poorly drained soil is on foot
slopes, on low broad upland areas, in concave drain-
ageways, and along stream heads. Slopes range from
100 to 300 feet in length. The areas vary in shape and
range from about 2 to 43 acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The subsoil extends to a
depth of 48 inches. It is mottled grayish brown and light
brownish gray silty clay loam to a depth of 26 inches. A
firm and brittle fragipan is at a depth of 26 inches. It is
mottled light brownish gray silty clay loam to a depth of
48 inches. The substratum, to a depth of 62 inches, is
very firm, gray silty clay loam and is part of the fragipan.

Included in mapping are small areas of Comly, Read-
ington, and Abbottstown soils.

This soil has slow permeability and moderate available
water capacity. Surface runoff is slow. The high water
table is within 6 inches of the surface part of the year.
Rooting depth is restricted by the fragipan and high
water table. In unlimed areas, reaction is very strongly
acid to medium acid in the surface layer and subsoil.

Most areas are used for pasture. When properly
drained, this soil may occasionally be used for row
crops. The potential is good for trees. This soil has
limitations for many nonfarm uses because of the high
water table and slow permeability.

When cultivated, there is a moderate erosion hazard.
Runoff can be reduced and erosion controlled by mini-
‘mum tillage, use of cover crops, stripcropping, and in-
cluding grasses and legumes in the crop rotation. Diver-
sions, open drains, and covered drains are needed to
remove excess surface runoff and allow for timely tillage.
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Incorporating crop residues and manure into the surface
layer will help maintain organic matter content.

This soil is suited for pasture. Overgrazing and grazing
when the soil is wet are major concerns of management.
If the pasture is grazed when wet, the surface soil will
become compacted. Proper stocking rates to maintain
key plant species, rotation of pastures, and restricted
grazing during wet periods are recommended manage-
ment practices. Optimum production requires mainte-
nance of fertility through periodic applications of nutri-
ents.

Except in a few areas, this soil has been cleared of
trees. This soil is suited to moisture-tolerant trees. Poten-
tial productivity is high, but the rooting depth is restricted
by the fragipan and high water table. Use of equipment
is restricted during wet periods. Machine planting is prac-
tical on large areas.

This soil has limitations for most nonfarm uses be-
cause of slow permeability and the high water table.
These limitations are serious for onsite disposal of
waste. The capability subclass is IVw; woodland ordina-
tion symbol is 2w.

BwB—Buchanan gravelly loam, 3 to 8 percent
slopes. This gently sloping, deep, moderately well
drained and somewhat poorly drained soil is on colluvial
foot slopes of mountains. Slopes are generally 300 to
1,000 feet in length. The areas are irregular in shape and
about 5 to 142 acres in size.

Typically, the surface layer is dark brown gravelly loam
about 8 inches thick. The subsoil is firm, mottled yellow-
ish brown [oam to a depth of 23 inches. A firm and brittle
fragipan is at a depth of 23 inches. It is mottled, strong
brown and yellowish red loam and extends to a depth of
60 inches.

Included with this soil in mapping are a few areas of
Laidig and Brinkerton soils. Also included are scattered
areas of slightly steeper Buchanan soils.

This moderately well drained and somewhat poorly
drained soil is slowly permeable, and the available water
capacity is low. Surface runoff is medium. This soil has a
ceasonal high water table within 6 to 24 inches of the
surface for long periods during wet seasons. Rooting
depth is restricted by the fragipan. In unlimed areas,
reaction is extremely acid to strongly acid throughout.

Most areas of this soil are cultivated. A few areas are
used for hay or pasture or for trees. Other areas are
used for homesites. This soil is best suited to grass and
pasture but can be used for crops under proper manage-
ment. The potential is good for trees. The seasonal high
water table and slow permeability limit the potential for
many nonfarm uses. ‘

When this soil is cultivated, there is a moderate hazard
of erosion. Contour stripcropping, minimum tillage, sod-
waterways, use of cover crops, and including grasses
and legumes in the cropping system help to reduce
runoff and control erosion. Diversions and covered
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drains are needed to help remove excess water and
allow for timely tillage. Incorporating crop residues and
manure into the surface layer will help maintain organic
matter content.

The potential is good for pasture. Overgrazing and
grazing when this soil is wet are major concerns of
management. If the pasture is grazed when wet, the
surface soil will become compacted. Proper stocking
rates to maintain key plant species, rotation of pastures,
deferment of grazing, and restricted grazing during wet
periods are the chief management needs. Optimum pro-
duction requires maintenance of fertility through periodic
applications of lime and fertilizers.

This soil is suited to trees. Potential productivity is
moderately high. A small acreage is wooded, and many
idle areas are reverting to trees. Removal of undesirable
species will help increase production. Logging roads
should be planned on the contour to reduce erosion.
Use of equipment is limited during wet seasons because
of the seasonal high water table. Machine planting is
practical on the larger areas.

This soil has limitations for most nonfarm uses be-
cause it is slowly permeable and has a seasonal high
water table. Slow permeability and the seasonal high
water table are serious limitations for onsite disposal of
waste. The seasonal high water table is a potential
hazard for buildings with basements. Foundation drains
with proper outlets are needed to prevent seepage of
water into basements. The capability subclass is llg;
woodland ordination symbol is 30.

BxB—Buchanan extremely stony loam, 3 to 8 per-
cent slopes. This gently sloping, deep, moderately well
drained and somewhat poorly drained soil is on colluvial
foot slopes at the base of mountains. Slopes are gener-
ally 300 to 1,000 feet in length. The areas are irregular in
shape and about 10 to 89 acres in size. Stones cover
about 15 to 50 percent of the surface.

Typically, the surface layer is very dark gray gravelly
loam about 3 inches thick. The subsoil extends to a
depth of about 60 inches. To a depth of 23 inches, it is
light yellowish brown and yellowish brown friable and
firm gravelly loam and loam with mottles in the lower
part. Below that is a fragipan of mottled, strong brown
and yellowish red loam and gravelly clay loam to a depth
of 60 inches.

Included with this soil in mapping are a few areas of
Laidig soils and a few areas of spring seeps. Also includ-
ed are scattered areas of steeper Buchanan saoils.

This soil is slowly permeable, and the available water
capacity is low. Surface runoff is medium. This soil has a
water table within 6 to 24 inches of the surface for long
periods during wet seasons. Rooting depth is restricted
by the fragipan. In unlimed areas, reaction is extremely
acid to strongly acid throughout the soil.

Most areas of this soil are wooded and are state
owned. A small acreage in the Blue and Second Moun-
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tains is used for military training. This soil is best suited
for trees. The seasonal high water table, slowly perme-
able subsoil, and surface stones limit its potential for
many nonfarm uses.

This soil is too stony for cultivated crops and pasture.
The stones are too large and numerous to be economi-
cally removed.

The potential is moderately high for trees. Removal of
undesirable tree species will improve production. Proper
construction of logging roads is a good practice.

This soil has limitations for most nonfarm uses be-
cause of the slow permeability, seasonal high water
table, and the surface stones. These limitations are seri-
ous for onsite disposal of waste. The seasonal high
water table is a potential hazard for buildings with base-
ments. Foundation drains with proper outlets are needed
to prevent seepage of water into basements. The capa-
bility subclass is VlIs; woodland ordination symbol is 3x.

BxC—Buchanan extremely stony loam, 8 to 25 per-
cent slopes. This sloping and moderately steep, moder-
ately well drained and somewhat poorly drained soil is
on colluvial midslopes of mountains. Slopes are general-
ly 300 to 1,000 feet in length and undulating. The areas
are irregular in shape and about 6 to 300 acres in size.
Large stones cover about 15 to 50 percent of the sur-
face.

Typically, the surface layer is very dark gravelly loam
about 3 inches thick. The subsoil extends to a depth of
about 60 inches. To a depth of 23 inches it is light
yellowish brown and yellowish brown friable and firm
gravelly loam and loam with mottles in the lower part.
Below that is a fragipan of mottled, strong brown loam
and yellowish red loam and gravelly clay loam to a depth
of 60 inches.

Included with this soil in mapping are a few areas of
Laidig soils, Hazleton soils, and spring seeps. Also in-
cluded are scattered areas of gently sloping Buchanan
soils.

This soil is slowly permeable, and the available water
capacity is low. Surface runoff is medium to rapid. The
water table is within 6 to 24 inches of the surface for
long periods during wet seasons. Plant rooting depth is
restricted by the fragipan. In unlimed areas, reaction is
extremely acid to strongly acid throughout.

Most areas of this soil are wooded and state owned. A
small acreage in the Blue and Second Mountains is used
for military training. This soil is best suited to trees. The
seasonal high water table, slowly permeable subsoil, sur-
face stones, and slope limit its potential for many non-
farm uses.

This soil is too stony for cultivated crops and pasture.
The stones are too large and numerous to be economi-
cally removed.

The potential is moderately high for trees. Removal of
undesirable tree species will help improve production.
Proper construction of logging roads is a good practice.
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This soil has limitations for most nonfarm uses be-
cause of the slow permeability, seasonal high water.
table, slope, and surface stones. These limitations are
serious for onsite disposal of waste. The seasonal high
water table is a potential hazard for buildings with base-
ments. Foundation drains with proper outlets are needed
to prevent seepage into basements. The capability sub-
class is Vlls; woodland ordination symbol is 3r.

ByB—Bucks silt loam, 3 to 8 percent slopes. This
gently sloping, deep, well drained soil is on convex dis-
sected uplands. Slopes are generally 300 to 700 feet in
length and uniform. The areas are irregular in shape and
are mainly 10 to 40 acres in size.

In a typical wooded area, the surface layer is dark
reddish brown silt loam about 5 inches thick. The subsoil
extends to a depth of 40 inches. It is weak red, friable
silt loam to a depth of 20 inches. Below that is weak red,
friable and firm silty clay loam. The substratum, to a
depth of 60 inches, is weak red very channery silty clay
loam.

Included with this soil in mapping are a few small
areas of Penn soils, Ungers soils, and Abbottstown soils.
Small spring seep areas are aiso included.

This soil has moderate permeability and high available
water capacity. Surface runoff is medium. In unlimed
areas, reaction is strongly acid to very strongly acid.

Most areas are cultivated. Small areas are used for
trees and houses. The potential is very good for cultivat-
ed crops; this soil is well suited to pasture and trees.
The potential for homesites is good. This soil has few
limitations for most other nonfarm uses.

When this soil is cultivated, there is a moderate hazard
of erosion. Crops respond well to fertilizer and good
management. Stripcropping, minimum tillage, diversions,
and sod waterways help control erosion. Growing cover
crops, utilizing crop residue, and including hay in the
cropping system are ways of maintaining the organic
matter content and good tilth.

When this soil is used for pasture, proper stocking
rates to maintain key plant species and rotation of pas-
ture are the chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

This soil is suited to trees, and potential productivity is
moderately high. Management problems are slight. Ma-
chine planting is practical on the large areas. The capa-
bility subclass is lle; woodland ordination symbol is 3o.

CeB—Chester channery loam, 3 to 8 percent
slopes. This gently sloping, deep, well drained soil is on
foot slopes of mountains and on broad upland valleys.
Slopes are about 200 to 600 feet in length. The areas
are broad, nearly oval to long, and irregular in shape and
5 to 120 acres in size.

Typically, the surface layer is dark brown channery
loam about 8 inches thick. The subsoil extends to a



18

depth of 44 inches. It is yellowish red and strong brown
channery heavy loam and channery silty clay loam to a
depth of 29 inches. Below that is strong brown channery
loam. The substratum is strong brown very channery
loam to a depth of 60 inches.

Included in mapping are small areas of nearly level
Chester soils, Chester soils that have a gravelly surface,
small wet areas, and Brinkerton soils.

This well drained soil has moderate permeability. The
available water capacity is low to moderate. Surface
runoff is slow to medium. In unlimed areas, reaction is
strongly acid to very strongly acid throughout.

This soil is used mainly for cultivated crops. A few
areas are used for hay and pasture. Other areas are
used for woods or homesites. This soil is well suited to
cultivated crops, hay and pasture, and woodland produc-
tion. It has few limitations for most nonfarm uses.

When the soil is cultivated, there is a moderate ero-
sion hazard. Excess runoff can be reduced and con-
trolled by minimum tillage, use of cover crops, stripcrop-
ping, diversions, and including grasses and legumes in
the crop rotation. Incorporating crop residues and
manure into the surface layer will help maintain organic
matter content.

This soil is suited to pasture. Proper stocking rates
and rotation of pastures can help prevent overgrazing
and maintain key plant species. Optimum production re-
quires maintenance of fertility through periodic applica-
tions of nutrients.

The potential is high for trees, but only a few areas are
wooded. Management problems are slight, and machine
planting is practical on large areas.

This soil has few limitations for most nonfarm uses.
Management may be needed during construction to con-
trol erosion and sediment. The capability subclass is lle;
woodland ordination symbol is 20.

CeC—Chester channery loam, 8 to 15 percent
slopes. This sloping, deep, well drained soil is on
convex foot slopes of mountains. Slopes are about 200
to 500 feet in length. Intermittent streams dissect the
areas. These areas are broad to narrow and irregular in
shape and about 10 to 85 acres in size.

Typically, the surface layer is dark brown channery
loam about 8 inches thick. The subsoil extends to a
depth of 44 inches. [t is yellowish red to strong brown
channery heavy loam and channery silty clay loam to a
depth of 29 inches. Below that is strong brown channery
loam. The substratum is strong brown very channery
loam to a depth of 60 inches.

Included in mapping are small areas of gently sloping
Chester soils and moderately steep Chester soils that
are severely eroded. Small wet areas are also included.

This well drained soil has moderate permeability, and
the available water capacity is low to moderate. Surface
runoff is medium to rapid. In unlimed areas, reaction is
strongly acid to very strongly acid throughout.

SOIL SURVEY

This soil is used mainly for cullivated crops. A few
areas are used for hay and pasture. Other areas are

- used for woodland or homesites. This soil is well suited

to cultivated crops, pasture, and woodland. It has some
limitations for nonfarm uses because of slope.

When the soil is cultivated, there is a severe erosion
hazard. Erosion can be controlled and runoff reduced by
minimum tillage, use of cover crops, stripcropping, con-
structing diversions, and including grasses and legumes
in the cropping system. Incorporating crop residues and
manure into the surface layer will help maintain organic
matter content.

This soil is suited to pasture. Proper stocking rates
and rotation of pastures can help prevent overgrazing
and maintain key plant species. Optimum production re-
quires maintenance of fertility through periodic applica-
tions of nutrients.

The potential is high for trees. Except in a few areas,
however, this soil has been cleared. Logging roads
should be constructed on the contour to reduce erosion.
Machine planting is practical on large areas.

Slope is a limitation for most nonfarm uses. Manage-
ment is needed during construction to control erosion
and sediment. The capability subclass is llle; woodland
ordination symbol is 20.

ChC—Chester extremely stony loam, 8 to 25 per-
cent slopes. This sloping and moderately steep, deep,
well drained soil is on upper side slopes and ridgetops of
mountains. Slopes are 200 to 1,200 feet in length. The
areas are crescent to irregular in shape. They are 5 to
more than 700 acres in size. Many are dissected by
streams. Large stones cover about 15 to 50 percent of
the surface.

Typically, the surface layer is dark yellowish brown
channery loam about 5 inches thick.

The subsurface layer is dark yellowish brown channery
loam about 5 inches thick. The subsoil extends to a
depth of 44 inches. It is yellowish red and strong brown
channery heavy loam and channery silty clay loam to a
depth of 31 inches. Below that is strong brown channery
loam to a depth of 44 inches. The substratum is strong
brown very channery loam.

Included in mapping are small areas of Holly soils,
Rock outcrop, and Rubble land. Also included are nearly
level to gently sloping areas of Chester extremely stony
loam and areas of similar soils that have a thin sandy
loam surface layer.

This well drained soil has moderate permeability, and
the available water capacity is low to moderate. Surface
runoff is medium to rapid. Reaction is strongly acid to
very strongly acid throughout.

This soil is used mostly for woodland. A few areas are
used for homesites. This soil can be used for wildlife
habitat and recreation.
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Figure 3.—Clarksburg silt loam, 0 to 3 percent slopes, in depression receives runoff from the Hagerstown soils in the foreground and
background and is sometimes ponded for short periods.

This soil is too stony for cultivated crops or pasture.
The surface stones are too large and numerous to be
economically removed.

The potential is high for trees. Removing undesirable
tree species will improve production. Construction of log-
ging roads on the contour will reduce erosion. Large
stones interfere with equipment and machine planting.

This soil has severe limitations for nonfarm uses be-
cause of the surface stones and slope. It has some
potential for wildlife and recreation uses. The capability
subclass is Vlls; woodland ordination symbol is 2x.

CkA—Clarksburg silt loam, 0 to 3 percent slopes.
This nearly level, moderately well drained soil is on con-
cave areas on the uplands in the limestone valley. It
formed in material weathered from limestone on broad,
lower slopes, in drainageways, and in depressions.
Slopes are generally 150 to 1,000 feet in length. The
areas are wide and irregular in shape and from about 2
to 200 acres in size.

Typically, the surface layer is dark brown silt loam
about 9 inches thick. The subsoil extends to a depth of
62 inches. It is light yellowish brown and yellowish brown
friable silt loam and silty clay loam to a depth of 22
inches. Below that is a fragipan of yellowish brown, firm
and brittle, heavy silt loam and silty clay loam to a depth

of 38 inches. Below the fragipan is mottled, brownish
yellow and strong brown, friable light silt loam. The sub-
stratum is mottled, variegated, strong brown, brownish
yellow, and yellow, friable to firm light silt loam and loam
to a depth of 81 inches.

Included with this soil in mapping are a few areas of
Hagerstown, Thorndale, and Nolin Variant soils and a
few areas of gently sloping Clarksburg soils. Also includ-
ed are scattered areas of Clarksburg soils that have a
gravelly surface layer.

This soil has slow permeability, and the available water
capacity is moderate. Surface runoff is slow. The water
table is within 18 to 36 inches of the surface for long
periods during wet seasons. Ponding for short periods
occurs in enclosed depressions and in drainageways.
Rooting depth is restricted by the fragipan. In unlimed
areas, reaction is strongly acid to slightly acid through-
out.

Most areas are cultivated. Other areas are in the ur-
banized section of the limestone valley. A few areas are
woodland. This soil can be used for crops, under proper
management. The potential is good for trees. The sea-
sonal high water table and slowly permeable subsoil limit
potential for many nonfarm uses.

When this soil is cultivated, drainage may be needed
to remove excess water (fig. 3). Minimum tillage, sod
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waterways, use of cover crops, and including grasses
and legumes in the cropping system help reduce runoff
and control erosion. Diversions and covered drains are
needed to help remove excess water and permit timely
tillage. Incorporating crop residues and manure into the

surface layer will help maintain organic matter content.

The potential is very good for pasture. Overgrazing
and grazing when this soil is wet are major concerns of
management. If the pasture is grazed when wet, the
surface soil will become compacted. Proper stocking
rates to maintain key plant species, rotation of pastures,
deferment of grazing, and restricted grazing during wet
periods are the chief management needs. Optimum pro-
duction requires maintenance of fertility through periodic
applications of nutrients.

The potential is moderately high for trees. A small
acreage is wooded, and many idle areas are reverting to
trees. Removal of undesirable species will help increase
production. Logging roads should be constructed on the
contour to reduce erosion. Use of equipment is limited
during wet seasons by seasonal high water table. Ma-
chine planting is practical on the larger areas.

This soil has limitations for many nonfarm uses be-
cause it is slowly permeable and has a seasonal high
water table. Slow permeability and the seasonal high
water table are serious limitations for onsite disposal of
waste. The seasonal high water table is a potential
hazard for buildings with basements. When buildings with
basements are constructed on this soil, foundation
drains with proper outlets should be installed to prevent
seepage of water into the basements. The capability
subclass is [lw; woodland ordination symbol is 3w.

CkB—Clarksburg silt loam, 3 to 8 percent slopes.
This gently sloping, moderately well drained soil is on
concave areas on the uplands in the limestone valley. It
formed in material weathered from limestone on broad
lower siopes, in drainageways, and in depressions.
Siopes are generally 150 to 1,200 feet in length and
uniform. The areas are wide and irregular in shape and
from about 2 to 200 acres in size.

Typically, the surface layer is dark brown silt loam
about 9 inches thick. The subsoil extends to a depth of
about 62 inches. It is light yellowish brown and yellowish
brown friable silt loam and silty clay loam to a depth of
22 inches. Below that is a fragipan of yellowish brown,
firm and brittle, heavy silt loam and silty clay loam to a
depth of 38 inches. The lower subsoil is mottled, brown-
ish yellow and strong brown, friable light silt loam. The
substratum is mottled, variegated, strong brown, brown-
ish yellow, and yellow, friable to firm light silt loam and
loam.

included with this soil in mapping are a few areas of
Hagerstown, Duffield, Thorndale, and Nolin Variant soils
and a few areas of nearly level Clarksburg soils. Also
included are scattered areas of Duffield soils that have a
gravelly surface.

SOIL SURVEY

This soil has slow permeability, and the available water
capacity is moderate. Surface runoff is medium. The
water table is within 18 to 36 inches of the surface for
long periods during wet seasons. Ponding occurs for
short periods in enclosed depressions and in drain-
ageways. Rooting depth is restricted by the fragipan. In
unlimed areas, reaction is strongly acid to slightly acid
throughout.

Most areas are cultivated. Other areas are in the ur-
banized section of the limestone valley. A few areas are
woodland. This soil is suited to crops and pasture, under
proper management. The potential is very good for trees.
The seasonal high water table and slowly permeable
subsoil limit potential for many nonfarm uses.

When this soil is cultivated, there is a moderate hazard
of erosion. Contour stripcropping, minimum tillage, sod
waterways, use of cover crops, and including grasses
and legumes in the cropping system help reduce runoff
and control erosion. Diversions and covered drains are
needed to remove excess water and permit timely tillage.
Incorporating crop residues and manure into the surface
layer will help maintain organic matter content.

The potential is very good for pasture. Overgrazing
and grazing when this soil is wet are major concerns of
management. If the pasture is grazed when wet, the
surface soil will become compacted. Proper stocking
rates to maintain key plant species, rotation of pastures,
determent of grazing, and restricted grazing during wet
periods are the chief management needs. Optimum pro-
duction requires maintenance of fertility through periodic
applications of nutrients.

The potential is moderately high for trees. A small
acreage is wooded, and many idle areas are reverting to
trees. Removal of undesirable species will help increase
production. Logging roads should be constructed on the
contour to reduce erosion. Use of equipment is limited
during wet seasons by the seasonal high water table.
Machine planting is practical on the larger areas.

This soil has limitations for many nonfarm uses be-
cause it is slowly permeable and has a seasonal high
water table. Slow permeability and the seasonal high
water table are serious limitations for onsite disposal of
waste. The seasonal high water table is a potential
hazard for buildings with basements. When buildings with
basements are constructed on this soil, foundation
drains with proper outlets should be installed to prevent
seepage of water into basements. The capability sub-
class is lte; woodland ordination symbol is 3w.

CmA—Comly silt loam, 0 to 3 percent slopes. This
nearly level, deep, moderately well drained and some-
what poorly drained soil is in narrow drainageways be-
tween steeper soils that have more convex slopes, in
broad fanlike areas below spring seeps, in depressional
areas, on broad upland flats. Slopes are 300 to 500 feet
in length. The areas are long and narrow to very broad in
shape and about 5 to 50 acres in size.
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Typically, the surface layer is dark brown silt loam
about 9 inches thick. The subsoil extends to a depth of
61 inches. To a depth of 32 inches it is yellowish brown,
friable and firm, shaly silt loam, with mottles in the lower
12 inches. Below that is a fragipan of mottled, yellowish
brown silt loam and shaly silt loam to a depth of 61
inches.

Included in mapping are small areas of Brinkerton soils
and gently sloping Comly soils.

This soil has moderate permeability in the surface
layer and upper part of the subsoil and moderately slow
permeability in the lower part of the subsoil. Available
water capacity is moderate. Surface runoff is slow. Root-
ing depth is restricted by the fragipan in the lower part of
the subsoil. In unlimed areas, reaction is very strongly
acid or strongly acid in the upper part of the solum and
medium acid or strongly acid in the lower part.

This soil is used mainly for cultivated crops. A few
areas are used for hay or pasture, other areas are used
for homesites. This soil is suited to cultivated crops, hay
and pasture, and woodland. It has limitations for nonfarm
uses because of the seasonal high water table and mod-
erately slow permeabitity. When this soil is cultivated,
there is a slight erosion hazard. Open and closed drains
are needed to remove excess water and prepare the soil
for timely tillage. Diversions to intercept excess runoff
from higher areas may be needed in some areas. Incor-
porating crop residues and manure into the surface layer
will help maintain organic matter content.

This soil is suited to pasture. Overgrazing and grazing
when this soil is wet are major concerns of management.
If the pasture is grazed when wet, the surface soil will
become compacted. Proper stocking rates to maintain
key plant species and rotation of pastures are good
management practices. Optimum production requires
maintenance of fertility through periodic applications of
nutrients.

The potential is moderately high for trees. Except in a
very few areas, however, this soil has been cleared.
Woodland management problems are slight.

This soil has limitations for many nonfarm uses be-
cause of moderately slow permeability and the seasonal
high water table. The limitation for onsite waste disposal
is serious. Buildings with basements should have founda-
tion drains with proper outlets to prevent seepage of
water into the basements. Management during construc-
tion needs to control erosion and sediment. The capabili-
ty subclass is llw; woodland ordination symbol is 3o.

CmB—Comly silt loam, 3 to 8 percent slopes. This
gently sloping, deep, moderately well drained and some-
what poorly drained soil is on broad upland flats, in
drainageways, and within areas having spring seeps.
Slopes are 300 to 600 feet in length. The areas are long
and narrow to very broad in shape and about 5 to 40
acres in size.
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Typically, the surface layer is dark brown silt loam
about 9 inches thick. The subsoil extends to a depth of
61 inches. To a depth of 32 inches, it is yellowish brown,
friable and firm, shaly silt loam with mottles in the lower
12 inches. Below that, to a depth of 61 inches, is a
fragipan of silt loam and shaly silt loam that is firm and
very firm and brittle.

Included in mapping are small areas of Brinkerton soils
and Comly soils that have nearly level slope.

This soil has moderate permeability in the surface
layer and upper part of the subsoil and moderately slow
permeability in the lower part of the subsoil. Available
water capacity is moderate. Surface runoff is medium.
Rooting depth is restricted by the fragipan. In unlimed
areas, reaction is very strongly acid or strongly acid in
the upper part of the solum and medium acid or strongly
acid in the lower part.

This soil is used mainly for cultivated crops. A few
areas are used for hay or pasture. Other areas are used
for homesites. This soil is suited to cultivated crops, hay
and pasture, and woodland. It has limitations for many
nonfarm uses because of the seasonal high water table
and moderately slow permeability.

When cultivated there is a moderate erosion hazard.
Runoff can be reduced and erosion controlled by mini-
mum tillage, use of cover crops, stripcropping, and in-
cluding grasses and legumes in the cropping rotation.
Diversions and covered drains are needed to remove
excess water and allow for timely tillage. Incorporating
crop residues and manure into the surface layer will help
maintain organic matter content.

This sail is suited to pasture. Overgrazing or grazing
when the soil is wet are major concerns of management.
If the pasture is grazed when wet, the surface soil will
become compacted. Proper stocking rates to maintain
key plant species and rotation of pastures will prevent
overgrazing and help maintain key plant species. Opti-
mum production requires maintenance of fertility through
periodic applications of nutrients.

The potential is moderately high for trees. Except for a
very few areas, however, this soil has been cleared.
Woodiand management problems are slight, and ma-
chine planting is practical on larger areas.

This soil has limitations for many nonfarm uses be-
cause of moderately slow permeability in the lower part
of the subsoil and the seasonal high water table. Onsite
waste disposal limitation is serious. Buildings with base-
ments should have foundation drains with proper outlets
to prevent wet basements. Management may need to
control erosion and sediment during construction. The
capability subclass is Ile; woodland ordination symbol is
3o.

DfA—Duffield silt loam, 0 to 3 percent slopes. This
nearly level, deep, well drained soil is on uplands in the
limestone valley (fig. 4). These soils formed in material
weathered from limestone. They are between higher po-
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sitions in the landscape and in flat areas. Slopes are
generally 300 to 11,000 feet in length. The areas are
irregular in shape and about 10 to 100 acres in size.
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When this soil is cultivated, there is a slight hazard of
erosion. Crops respond well to fertilizer and good man-
agement. Growing cover crops, utilizing crop residue,

Figure 4.—Typical area of Duffield silt loam, 0 to 3 percent slopes, in the limestone valley.

Typically, the surface layer is dark brown silt loam
about 11 inches thick. The subsoil extends to a depth of
61 inches. It is yellowish brown light silt loam to a depth
of 14 inches. Below that is yellowish brown, firm and
friable silty clay loam and loam. The substratum is light
olive brown, friable loam to a depth of 70 inches.

Included with this soil in mapping are a few areas of
Hagerstown, Clarksburg, and Nolin Variant soils and Duf-
field soils that have a gravelly surface layer. Duffieid
soils in depressions that have a thicker surface layer and
gently sloping Duffield soils are also included.

This soil has moderate permeability and high available
water capacity. Surface runoff is slow. In unlimed areas,
reaction is strongly acid to neutral to a depth of 50
inches and strongly acid to slightly acid below that.

Most areas of this soil are cultivated. Small areas are
used for trees and houses. The potential is excellent for
cultivated crops. This soil is well suited to pasture and
trees. The potential for homesites is good, but areas
where the depth to bedrock is 4 to 6 feet or where
solution channels develop may present problems for
onsite waste disposal. The potential is good for many
other nonfarm uses.

and including hay in the cropping system are ways of
maintaining organic matter content and good tilth.

When this soil is used for pasture, proper stocking
rates to maintain key plant species and rotation of pas-
ture are the chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

This soil is suited to trees, but only a very small acre-
age is wooded. Potential productivity is very high. Man-
agement problems are slight. Machine planting is practi-
cal on large areas.

This soil has limitations for nonfarm uses in areas
where the depth to bedrock is minimal and sinkholes are
common. The minimum depth to bedrock and solution
channels are limitations and serious hazards for onsite
waste disposal. The capability class is I; woodland ordi-
nation symbol is 10.

DfB—Duffield silt loam, 3 to 8 percent slopes. This
gently sloping, deep, well drained soil is on undulating
uplands in the limestone valley. These soils formed in
material weathered from limestone. Slopes are long and
smooth. The areas are irregular in shape and are about
4 to 1,130 acres in size.
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Typically, the surface layer is dark brown silt loam
about 10 inches thick. The subsoil extends to a depth of
60 inches. It is yellowish brown, friable light silt loam to a
depth of 13 inches. Below that is yellowish brown firm to
friable silty clay loam to loam. The substratum is light
olive brown friable loam.

Included with this soil in mapping are a few small
areas of Hagerstown, Clarksburg, and Nolin Variant soils.
Small, scattered areas of Duffield soils that have a grav-
elly surface layer and nearly level Duffield soils are also
included.

This soil has moderate permeability and high available
water capacity. Surface runoff is medium. In unlimed
areas, reaction is strongly acid to neutral to a depth of
50 inches and strongly acid to slightly acid below that.

Most areas of this soil are cultivated. Small areas are
used for trees and houses. The potential is very good for
farming; this soil is well suited to pasture and trees. The
potential for homesites is good, but the areas where the
depth to bedrock is 4 to 6 feet or where solution chan-
nels develop may present problems for onsite waste
disposal. The potential is good for many other nonfarm
uses.

When this soil is cultivated, there is a moderate hazard
of erosion. Crops respond well to fertilizers and good
management. Stripcropping, minimum tillage, diversions,
and sod waterways help control erosion. Growing cover
crops, utilizing crop residue, and including hay in the
cropping system are ways of maintaining organic matter
content and good tilth.

When this soil is used for pasture, proper stocking
rates to maintain key plant species and rotation of pas-
ture are the chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

This soit is suited to trees, but only a very small acre-
age is wooded. Potential productivity is very high. Man-
agement problems are slight. Machine planting is practi-
cal on large areas.

This soil has some limitations for nonfarm uses in
those areas where the depth to bedrock is minimal or
where solution channels develop. The minimum depth to
bedrock and solution channels are also limitations for
onsite waste disposal. The capability subclass is lle;
woodland ordination symbol is 10.

DfC—Duffield silt loam, 8 to 15 percent slopes.
This sloping, deep, well drained soil is on undulating
uplands. Slopes are generally 100 to 350 feet in length.
The areas are narrow and elongated in shape and about
4 to 40 acres in size.

Typically, the surface layer is strong brown silt loam
about 9 inches thick. The subsoil extends to a depth of 6
inches. It is yellowish brown, light silt loam to a depth of
12 inches. Below that is yellowish brown, firm and friable
silty clay loam and loam. The substratum is light olive
brown, friable loam.
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included with this soil in mapping are a few areas of
sloping Hagerstown soils and scattered areas of gently
sloping Hagerstown and Duffield soils and Rock outcrop.

This soil has moderate permeability and high available
water capacity. Surface runoff is medium to rapid. In
unlimed areas, reaction is strongly acid to neutral to a
depth of 50 inches and strongly acid to slightly acid
below that.

Most acreages of this soil are cultivated. Small areas
are used for trees and houses. The potential is excellent
for cultivated crops; this soil is very well suited to pasture
and trees. The potential for homesites is fair, but in
areas where the depth to bedrock is 4 to 6 feet, or
where solution channels have developed, there may be
problems for onsite waste disposal. There is potential for
many other nonfarm uses.

When this soil is cultivated, there is a severe hazard of
erosion. Crops respond well to fertilizers and good man-
agement. Growing cover crops, utilizing crop residue,
and including hay in the cropping system are ways for
maintaining organic matter content and good tilth. Con-
tour stripcropping, minimum tillage, sod waterways, and
diversion terraces can be used to control erosion.

When this soil is used for pasture, proper stocking
rates to maintain key plant species and rotation of pas-
tures are the chief management needs. Optimum pro-
duction requires maintenance of fertility through periodic
applications of nutrients.

This soil is suited to trees, but only a small acreage is
wooded. Potential productivity is very high. Management
problems are slight. Machine planting is practical on
large areas.

This soil has some limitations for nonfarm uses in
areas where depth to bedrock is minimal or where solu-
tion channels have developed. The minimum depth to
bedrock and solution channels are also limitations and
serious hazards for onsite waste disposal. The capability
subclass is llle; woodland ordination symbol is 10.

Dp—Dumps.These are miscellaneous areas excavat-
ed for burial of refuse and wastes from residential and
industrial sites. Pits are opened, and then refuse is
placed into them and layered with soil material excavat-
ed from the site. This is done until the pits are filled.
Slopes range from 0 to 35 percent. The areas are long
and narrow in shape and from 5 to more than 10 acres
in size. Included in mapping are some small areas of
soils that have not been disturbed.

Dumps are too variable to estimate for most uses, and
onsite investigation is needed to determine specific prob-
lems. Capability subclass and woodland ordination
symbol are not assigned.

HaA—Hagerstown silt loam, 0 to 3 percent slopes.
This nearly level, deep, well drained soil is on the higher
hills in the landscape and on valley floors of the uplands.
Slopes are generally 150 to 1,200 feet in length and
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smooth. The areas are irregular in shape and about 4 to
20 acres in size.

Typically, the surface layer is dark yeliowish brown silt
loam about 8 inches thick. The subsoil extends to a
depth of 60 inches or more. It is strong brown, friable
silty clay loam to a depth of 13 inches. Below that is
yellowish red and strong brown, friable silty clay and silty
clay loam.

Included with this soil in mapping are a few areas of
Duffield soils, Clarksburg soils, Nolin Variant soils, and
scattered Hagerstown soils that have a gravelly or
thicker surface layer, and gently sloping Hagerstown and
Duffield soils. Rock outcrops are also included.

This soil has moderate permeability ana high available
water capacity. Surface runoff is siow. In unlimed areas,
the sail is very strongly acid or strongly acid in the upper
part of the subsoil and strongly acid to neutral in the
-lower part of the subsoil.

Most areas of this soil are cultivated. Small areas are
used for trees and houses. The potentia! is excellent for
cultivated crops; this soil is well suited to pasture and
trees. The potential for homesites is good. In places,
bedrock at a depth of 3 1/2 to 6 feet or solution chan-
nels in the bedrock may present problems for onsite
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waste disposal. Sinkholes and solution channels (fig. 5)
are limitations for most other nonfarm uses.
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Figure 5.—Sinkholes in Hagerstown silt loam, 0 to 3 percent
slopes, present problems for most nonfarm uses. These are caused
by eroded solution channels in underlying bedrock.

Figure 6.—Hagerstown silt loam, 0 to 3 percent slopes, is dominantly used for corn. Crop residue is left to help maintain the organic matter
content and good tilth.
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When this soil is cultivated there is a slight hazard of
erosion. Crops respond well to fertilizer and good man-
agement. Growing cover crops, utilizing crop residues
(fig. ‘6), and including hay in the cropping system are
ways of maintaining organic matter content and good
titth.

When this soil is used for pasture, proper stocking
rates to maintain key plant species and rotation of pas-
tures are the chief management needs. Optimum pro-
duction requires maintenance of fertility through periodic
applications of nutrients.

This soil is well suited to trees, but only a very smalil
acreage is wooded. Potential productivity is very high.
Management problems are slight. Machine pianting is
practical on the large areas.

This soil has some limitations for nonfarm uses be-
cause of the depth to bedrock in places or solution
channels. The depth to bedrock in places and solution
channels are limitations and hazards for onsite waste
disposal. The capability class is I; woodland ordination
symbol is 1c.

HaB—Hagerstown silt loam, 3 to 8 percent slopes.
This gently sloping, deep, well drained soil is on undulat-
ing uplands. Slopes are 300 to 1,100 feet in length and
smooth. The areas are irregular in shape and about 3 to
100 acres in size.

Typically, the surface layer is dark yellowish brown silt
loam about 8 inches thick. The subsoil extends to a
depth of 60 inches or more. It is strong brown, friable
silty clay loam to a depth of 13 inches. Below that is
yellowish red and strong brown, friable silty clay and silty
clay loam.

Included with this soil in mapping are a few small
areas of Duffield soils, Clarksburg soils, and Nolin Vari-
ant soils. Scattered areas of Hagerstown soils that have
a gravelly surface layer, severely eroded Hagerstown
soils that have a silty clay loam surface layer, and nearly
level Duffield soils are also included. Rock outcrop is
included in many areas.

This soil has moderate permeability and a high availa-
ble water capacity. Surface runoff is medium. In untimed
areas, the soil is very strongly acid or strongly acid in the
surface layer and upper part of the subsoil and strongly
acid to neutral in the lower part of the subsoil.

Most areas of this soil are cultivated. Small areas are
used for trees and houses. The potential is excellent for
cultivated crops, this soil is well suited to pasture and
trees. The potential for homesites is good, but in places
bedrock at a depth of 3 1/2 to 6 feet or solution chan-
nels in the bedrock may present problems for onsite
waste disposal. This soil also has limitations for most
other nonfarm uses where there are sinkholes and solu-
tion channels.
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When this soil is cultivated, there is a moderate hazard
of erosion. Crops respond well to fertilizer and good
management. Stripcropping, minimum tillage, diversions,
and sod waterways help control erosion. Growing cover
crops, utilizing crop residue, and including hay in the
cropping system are ways of maintaining organic matter
content and good tilth.

When this soil is used for pasture, proper stocking
rates to maintain key plant species and rotation of pas-
ture are the chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

This soil is suited to trees, but only a very small acre-
age is wooded. Potential productivity is very high. Man-
agement problems are slight. Machine planting is practi-
cal on large areas.

This soil has some limitations for nonfarm uses be-
cause of depth to bedrock in places or solution chan-
nels. The depth to bedrock in places and solution chan-
nels are limitations and hazards for onsite waste dispos-
al. The capability subclass is lle; woodland ordination
symbol is 1c.

HbC—Hagerstown silty clay loam, 8 to 15 percent
slopes. This sloping, deep, well drained soil is on undu-
fating uplands. Slopes are generally 100 to 300 feet in
length. The areas are narrow and elongated in shape
and about 2 to 30 acres in size.

Typically, the surface layer is strong brown silt [oam
about 8 inches thick. The subsoil extends to a depth of
60 inches or more. It is strong brown friable silty clay
loam to a depth of 13 inches. Below that is yellowish red
and strong brown, friable silty clay and silty clay loam.

Included with this soil in mapping are a few areas of
Duffield soils and scattered areas of moderately steep
Hagerstown soils and Rock outcrop.

This soil has moderate permeability and high available
water capacity. Surface runoff is medium to rapid. In
unlimed areas, the soil is very strongly acid or strongly
acid in the surface layer and strongly acid to neutral in
the lower part of the subsoil.

Most acreages of this soil are cultivated. Small areas
are used for trees and houses. The potential is excellent
for farming; this soil is very well suited to pasture and
trees. The potential for homesites is fair, but bedrock at
a depth of 3 1/2 to 6 feet in places and solution chan-
nels in the bedrock may present problems for onsite
waste disposal. Slope is also a limitation for most other
nonfarm uses.

When this soil is cultivated, there is a severe hazard of
erosion. Crops respond well to fertilizer and good man-
agement. Growing cover crops, utilizing crop residue,
and including grasses and legumes in the cropping
system are ways of maintaining organic matter content
and good tilth. Stripcropping, minimum tillage, diversions,
and sod waterways control runoff and erosion.
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When this soil is used for pasture, proper stocking
rates to maintain key plant species and rotation of pas-
tures are chief management needs. Optimum production
requires maintenance of fertility through periodic applica-
tions of nutrients.

The soil is suited to trees, but only a small acreage is
wooded. Potential productivity is very high. Management
problems are slight. Machine planting is practical on the
larger areas.

This soil has some limitations for nonfarm uses be-
cause of slope, depth to bedrock in places, sinkholes,
and solution channels. The depth to bedrock and solu-
tion channels are also limitations and hazards for onsite
waste disposal. The capability subclass is llle; woodland
ordination symbol is 1¢.

HeB—Hagerstown-Rock outcrop complex, 3 to 8
percent slopes. This gently sloping complex is on undu-
fating uplands. Slopes are 50 to 200 feet in length. The
areas are narrow and elongated in shape and are about
4 to 40 acres in size.

The Hagerstown soils make up about 65 percent of
this complex. Typically this soil has a strong brown silt
loam surface layer about 8 inches thick. The subsoil
extends to a depth of 60 inches or more. It is strong
brown friable silty clay loam to a depth of 13 inches.
Below that is yellowish red and strong brown, friable silty
clay loam to silty clay loam.

The Rock outcrop makes up about 20 percent of this
complex. It consists of exposures of limestone bedrock.

This soil and Rock outcrop are mapped together be-
cause they occur in such intricate patterns that it was
not practical to map them separately.

Included with this complex in mapping are small areas
of Duffield soils and some soils similar to Hagerstown
soils that are moderately deep and shallow.

The Hagerstown soils have moderate permeability and
high available water capacity. In unlimed areas, they are
very strongly acid or strongly acid in the surface layer
and upper part of the subsoil and strongly acid to neutral
in the lower part of the subsoil. Runoff is medium to
rapid. Rooting depth may be restricted by bedrock.

The potential is poor for cuitivated crops because of
the amount of Rock outcrops; but because of its position
on the landscape, this complex may be included in
nearby cultivated areas. It is also used for woods and
pasture. Other areas are urbanized, but the potential is
better for pasture and woodland. Rock outcrop and bed-
rock at a depth of 3 1/2 to 6 feet in places are limita-
tions for most nonfarm uses.

When this complex is used for pasture, proper stock-
ing rates to maintain key plant species and rotation of
pasture are the chief management needs. Optimum pro-
duction requires maintenance of fertility through periodic
applications of nutrients.

A small acreage of this complex is in woodland. Poten-
tial productivity is very high on the Hagerstown soil and
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low on Rock outcrops. Rooting depth may be restricted
by the depth to bedrock.

This complex has limitations for nonfarm uses be-
cause of the Rock outcrop. Rock outcrop and restricted
depth to bedrock in places are problems in excavating
for buildings and are serious limitations and hazards for
onsite waste disposal. If this complex is disturbed for
construction, erosion may need to be controlled. The
capability class is Vils. Woodland ordination symbol for
the Hagerstown soil is 1¢, but Rock outcrop is not rated.

HeC—Hagerstown-Rock outcrop complex, 8 to 25
percent slopes. This sloping and moderately steep
complex is on undulating upfands. Slopes are 50 to 150
feet in length. The areas are narrow and elongated in
shape and about 4 to 40 acres in size.

The Hagerstown soil makes up about 60 percent of
this complex. Typically, this soil has a strong brown siit
loam surface layer about 8 inches thick. The subsoil
extends to a depth of 60 inches or more. It is strong
brown silty clay loam to a depth of 13 inches. Below that
is yellowish red and strong brown silty clay and silty clay
loam.

Rock outcrop makes up about 30 percent of this com-
plex. It consists of exposures of bare limestone bedrock.

This soil and Rock outcrop are mapped together be-
cause they occur in such intricate patterns that it was
not practical to map them separately. Included with this
complex in mapping are small areas of Duffield soils and
moderately deep and shallow soils that are otherwise
similar to Hagerstown soils.

The Hagerstown soil has moderate permeability and a
high available water capacity. Where unlimed, the soil is
very strongly acid or strongly acid in the surface layer
and upper part of the subsoil and strongly acid to neutral
in the lower part of the subsoil. Surface runoff is medium
to rapid. The rooting depth may be restricted by the
bedrock.

The potential is poor for cultivated crops, but, because
of its position on the landscape, this complex is often
included in nearby cultivated areas. It is also used for
pasture and woodland. Rock outcrop, slope, and bed-
rock at a depth of 3 1/2 to 6 feet are limitations for most
nonfarm uses.

When this complex is used for pasture, proper stock-
ing rates to maintain key plant species and rotation of
pastures are the chief management needs. Optimum
production requires maintenance of fertility through peri-
odic applications of nutrients.

A small acreage of this complex is in woodland. Poten-
tial productivity is very high on the Hagerstown part but
very low on the Rock outcrop part of the unit. Rooting
depth may be restricted by the depth to bedrock. Erosion
needs to be controlled during harvesting. Rock outcrop
interferes with mechanical seeding and harvesting.

This complex has limitations for nonfarm uses be-
cause of depth to rock in places, slope, and Rock out-
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crop. The depth to bedrock in places may present prob-
lems in excavating for buildings and is a serious limita-
tion and hazard for onsite waste disposal. If this complex
is disturbed for construction, special management may
be needed to control erosion. Sinkholes and ground
water contamination are also potential hazards. The ca-
pability subclass is VlIs. Woodland ordination symbol for
the Hagerstown part is 1¢, but Rock outcrop part is not
rated.

HHB—Hazleton extremely stony sandy loam,
gently sloping. This gently sloping, deep, well drained
soil is on lower side slopes of valleys and ridgetops of
mountains. The composition of this map unit varies
somewhat more than that of most other units in the
county. Slopes are 200 to 1,200 feet in length. The
areas are broad to narrow and irregular in shape and 10
to 400 acres in size. They are commonly parallel to the
mountains. Large stones cover about 15 to 50 percent of
the surface.

Typically, the surface layer is very dark grayish brown
sandy loam about 3 inches thick. The subsurface layer is
grayish brown sandy loam to a depth of 7 inches. The
subsoil extends to a depth of 34 inches. It is dark brown
channery loam to a depth of 14 inches and strong brown
channery loam and very channery loam to a depth of 34
inches. The substratum is strong brown very channery
loam to a depth of 63 inches.

Included in mapping are areas of deep soils that have
a yellowish red or red subsoil, Laidig soils, Hazleton soils
that have a loam surface layer, Calvin soils, Rock out-
crop, Rubble land, Hazleton soils that have a less stony
surface layer, and wet spots. These included areas
range from 3 to 25 acres in size and make up about 15
to 25 percent of this map unit.

This soil has moderately rapid to rapid permeability
and available water capacity is low. Surface runoff is
medium. Reaction is strongly acid to extremely acid.

Most areas are used for woodland and wildlife habitat
and are state owned. A small acreage in the Blue and
Second Mountains is used for military training. The po-
tential for urban use is poor because of surface stones.

This soil is too stony for cultivated crops and pasture.
The stones are too large and numerous to be removed
economically.

The potential is moderately high for trees. Removal of
undesirable tree species will help improve production.
Proper construction of logging roads is a good manage-
ment practice.

This soil is severely limited for nonfarm uses by the
numerous surface stones. The capability subclass is VIis;
woodland ordination symbol is 3x.

HHE—Hazleton extremely stony sandy loam,
steep. This steep and very steep, deep, well drained soil
is on ridges of mountains. The composition of this map
unit varies somewhat more than that of most other units
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in the county. Slopes are 200 to 1,200 feet in length.
The areas are broad to narrow and irregular in shape
and 10 to 700 acres in size. They are commonly parallel
to the mountains. Large stones cover about 15 to 50
percent of the surface.

Typically, the surface layer is very dark grayish brown
sandy loam, about 3 inches thick. The subsurface layer
is grayish brown sandy loam to a depth of 7 inches. The
subsoil extends to a depth of 34 inches. It is brown
channery loam to a depth of 14 inches and strong brown
very channery loam below that. The substratum is strong
brown very channery loam to a depth of 63 inches.

Included in mapping are areas of Laidig soils, deep
soils that have a yellowish red or red subsoil, Calvin
soils, Hazleton soils that have a loam surface layer,
Rock outcrop, and Rubble land. These included areas
range from 3 to 25 acres in size and make up about 15
to 25 percent of this unit.

This soil has moderately rapid to rapid permeability.
Available water capacity is low. Surface runoff is rapid.
Reaction is strongly acid to extremely acid.

The areas are used for woodland and wildlife habitat.
Most are state owned. A small acreage in the Blue and
Second Mountains is used for military training. The po-
tential for urban use is poor because of slope and sur-
face stones.

This soil is too stony and steep for cultivated crops
and pasture. The potential is moderately high for trees.
Removal of undesirable tree species will help improve
production. Proper construction of logging roads helps
prevent erosion during harvesting.

This soil has severe limitations for nonfarm uses be-
cause of slope and numerous surface stones. The capa-
bility subclass is VlIs; woodland ordination symbol is 3x.

HLD—Hazleton-Laidig association, moderately
steep. This association consists of extremely stony,
sloping and moderately steep, deep, well drained soils
on side slopes and near the ridgetops. The composition
of this map unit varies somewhat more than that of most
other units in the county. Hazleton soils are on the
higher positions, and Laidig soils are on the lower parts
of the side slopes. The areas are heavily wooded and
mostly inaccessible. Because of the extreme stoniness
and other limitations these soils were not mapped sepa-
rately. Both soils are in each delineation. About 40 per-
cent of the unit is Hazleton soils, about 30 percent is
Laidig soils, and the balance is included soils and miscel-
laneous areas. Slopes are 500 to 1,200 feet in length.
The areas are 10 acres to 400 acres in size. Large
stones cover about 15 to 50 percent of the surface.

Typically, in a Hazleton soi