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servation Service, United States Department of Agriculture, Washington, D.C. 20250.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY of Bucks and

Philadelphia Counties contains infor-
mation that can be applied in managing
farms and woodlands; in selecting sites
for roads, ponds, buildings, and other
structures; and in judging the suitability
of tracts of land for farming, industry, or
recreation.

Locating Soils

All the soils of Bucks and Philadelphia
Counties are shown on the detailed soil
map at the back of this survey. This map
consists of many sheets made from aerial
photographs. Each sheet is numbered to
correspond with a number on the Index to
Map Sheets.

On each sheet of the detailed map, soil
areas are outlined and are identified by
symbols. All areas marked with the same
symbol are the same kind of soil. The soil
symbol is inside the area if there is enough
room ; otherwise, it is outside and a pointer
shows where the symbol belongs.

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information. This guide lists
all the soils of the area in alphabetical
order by map symbol and gives the capa-
bility classification of each. It shows the
page where each soil and each capability
unit is described.

Individual colored maps showing the
relative suitability or degree of limitation
of soils for many specific purposes can be
developed by using the soil map and the
information in the text. Translucent ma-
terial can be used as an overlay over the
soil map and colored to show soils that
have the same limitation or suitability. For
example, soils that have a slight limitation

for a given use can be colored green, those
with a moderate limitation can be colored
yellow, and those with a severe limitation
can be colored red.

Farmers and those who work with
farmers can learn about use and manage-
ment of the soils from the soil descriptions
and from the discussions of the capability
units.

Foresters and others can refer to the sec-
tion “Use of the Soils as Woodland” for
information useful in the management of
woodland.

Game managers, sportsmen, and others
can find information useful in the main-
tenance, improvement, and development of
wildlife habitat in the section “Use of the
Soils for Wildlife.”

Community planners and others can
read about soil properties that affect the
choice of sites for homes and buildings,
community facilities, and recreational uses
in the section “Town and Country Plan-
nirig and Recreation.”

Tngineers and builders can find, under
“Engineering Uses of the Soils,” tables
that contain test data, estimates of soil
properties, and interpretations pertinent
to engineering.

Scientists and others can read about
soil formation and soil classification in the
section “Formation, Morphology, and
Classification of the Soils.”

Students, teachers, and others will find
information about the soils and their man-
agement in the various parts of the text,
depending on their particular interests.

Newcomers in Bucks and Philadelphia
Counties may be especially interested in
the section “General Soil Map,” where
broad patterns and associations of soils
are described. They may also be interested
in the section “Environmental Factors
Affecting Soil Use.”

Cover picture: Historic covered bridge in a typical land-

scape of Bowmansville and Readington soils. Bowmansville

silt loam is in the center, and Readington silt loam is in the
left foreground.
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UCKS AND PHILADELPHIA COUNTIES are
in the southeast corner of Pennsylvania (fig. 1). The
Delaware River forms the eastern boundary. Bucks
County has a land area of 892,960 acres, and Philadelphia
County has a land area of 82,240 acres. The city of Phil-
adelphia and Philadelphia County have identical bound-
aries. Doylestown, the connty seat of Bucks County, is
about 25 miles north of Philadelphia.

The two-county area is predominantly an undulating
plain charactevized by low hills and ridges. Tfour main
physiographic areas, the Coastal Plain, the Piedmont
Upland, the Triassic Lowland, and the Limestone Low-
land, are in the two counties. Haycock, Jericho, and Sole-
bury Mountaing and Bowmans Hill stand above local
valleys in Bucks County.

The major sources of employment in the area are
industrial and commercial manufacturing, wholesale and
retail businesses, and farming. Numerous Interstate,
U.S,, and State highways, the Pennsylvania Turnpike,
and the Reading and the Penn Central Railroads serve
Bucks and Philadelphia Counties.

Dairying is the main source of farm income in Bucks
County. Poultry products, field crops, vegetables, and

*State Agricultural Experiment Station

L/’

Figure 1.—Location of Bucks and Philadelphia Counties in
Penngylvania.

livestock products are also of major importance. Phila-
delphia is mostly urbanized, with the exception of a few
large parks. Bucks and Philadelphia Counties originally
had a dense cover of trees, but the virgin stands were
eliminated when the land was cleared for farming and
other uses. The climate of the area is humid continental
modified by the necarness to the ocean.

The soils of Bucks and Philadelphia Counties are com-
plex and form an intricate pattern. Wetness, stoniness,
depth to bedrock, and slope are the main limitations.
Also, the sloping soils are subject to erosion if unpro-
tected and if the subsoil is exposed. The limitations to use
of many of these soils can be minimized by advance
planning and design.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soil are in Bucks and Philadelphia Counties, where they
are located, and how they can be used. The soil scientists
went into the area knowing they likely would find many
soils they had already seen and some they had not. They
observed the steepness, length, and shape of slopes,
the size of streams, the kinds of native plants or crops,
the kinds of rocks, 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 the soil. These
layers extend from the surface down into the pavent
material. The lowest Inyers have not been changed much
by leaching or by the action of plant roots.

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
those in neighboring counties and in places more distant.
They classified and named the soils according to nation-
wide, uniform procedures. The soil series and soil phase
are the categories of soil classification most used in this
survey (15).t

All the soils in the United States having the same series
name are essentially alike in those chavacteristics that
affect their behavior in the undisturbed landscape.

1 Ttalic numbers in parentheses refer to Literature Cited, p. 128.
1
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Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. ach soil series is named for a town or
other geographic feature near the place where a soil of
that series was first observed and mapped. Lansdale and
Chalfont, for example, are the names of two soil series.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other characteris-
tic that affects use of the soils by man. On the basis of
such differences, a soil series i§ divided into phases. The
name of a soil phase indicates a feature that affects man-
agement. For example, Chalfont silt loam, 3 to 8 percent
slopes, is one of two phases of the Chalfont series.

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

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in plan-
ning the management of farms and fields, a mapping
unit is nearly equivalent to a soil phase. It is not exactly
equivalent, because it is not practical to show on such a
map all the small, scattered bits of other soils that have
been seen within an area that is predominantly of a rec-
ognized soil phase.

Some mapping units are made up of soils of different,
series, or of different phases within one series. T'wo such
kinds of mapping units, soil complexes and undifferen-
tiated groups, are shown on the soil map of Bucks and
Philadelphia Counties.

A soil complex consists of areas of two or more soils,
so intricately mixed or so small in size that they cannot
be shown separately on the soil map. Fach area of a com-
plex contains some of each of the two or more dominant
soils, and the pattern and relative proportions are about
the same in all areas. The name of a soil complex consists
of the names of the dominant soils, joined by a hyphen.
Penn-Lansdale complex, 3 to 8 percent slopes, and
Culleoka-Weikert shaly silt loams, 8 to 15 percent slopes,
are examples.

An undifferentiated group is made up of two or more
soils that could be delineated individually but are shown
as one unit, because, for the purpose of the soil survey,
there is little value in separating them. The pattern and
proportion of soils are not uniform. An area shown on
the map may be made up of only one of the dominant
soils or of two or more. The name of an undifferentiated
group consists of the names of the dominant soils, joined
by “and.” Manor and Chester extremely stony loams,
25 to 50 percent slopes, and Duffield and Washington
soils, 8 to 20 percent slopes, are examples.

In most areas surveyed there are places where the soil
material has been so drastically changed by the activities
of man, or is so wet or mixed that it cannot bp classified
by soil series. These places are shown on the soil map and

are described in the survey, but they are called land
types and are given descriptive names. Urban land,
Marsh, and Alluvial land are land types in Bucks and
Philadelphia Counties.

While a soil survey is in progress, samples of soils are
taken, as needed, for laboratory measurements and for
engineering tests. Laboratory data from the same kinds
of soils in other places are assembled. Data on yields of
crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kinds of soils. Yields under defined management are
estimated for all the soils.

Soil scientists observe how soils behave when used as
a growing place for native and cultivated plants, and as
material for structures, foundations for structures, or
covering for structures. They relate this behavior to
properties of the soils. For example, they observe that
filter fields for onsite disposal of sewage fail on a given
kind of soil, and they relate this to the slow permeability
of the soil or a high water table. They see that streets,
road pavements, and foundations for houses are craclked
on a named kind of soil, and they relate this failure to
the high shrink-swell potential of the soil material. "Th us,
they use observation and knowledge of soil properties,
together with available research data, to predict limita-
tions or suitability of soils for present and potential
uses.

After data have been collected and tested for the key
or benchmark, soils in a survey area, the soil scientists
set up trial groups of soils. They test these groups by
further study and by consultation with fa,rmerbs, agrono-
mists, engineers, and others. They then adjust the (?roups
according to the results of their studies and consultation.
Thus, the groups that are finally evolved reflect up-to-
date knowledge of the soils and their behavior under
current methods of use and management.

General Soil Map

The general soil map at the back of this survey shows,
in color, the soil associations in Bucks and Philadelphia
Counties. A soil association is a landscape that has a
distinctive proportional pattern of soils. It consists of one
or more major soils and at least one minor soil, and it
is named for the major soils. The soils in one association
may occur in another, but in a different pattern.

A map showing soil associations is useful to people
who want a general idea of the soils in Bucks and Phila-
delphia Counties, who want to compare different parts
of the area, or who want to know the location of large
tracts that are suitable for a certain kind of land use.
Such a map is a useful general guide in managing a
watershed, a wooded tract, a wildlife area, or in planning
engineering works, recreational facilities, and community
developments. It is not a suitable map for planning the
management of a farm or field, or for selecting the exact
location of a road, building, or similar structure, because
the soils in any one association ordinarily differ in slope,
depth, stoniness, drainage, and other characteristics that
affect their management.
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Some of the soil names and mapping unit boundaries
of the Bucks and Philadelphia Counties General Soil
Map do not match those of adjoining surveys, because
recent changes have been made in correlation and in con-
cepts of series and soil patterns differ from one area to
another.

The 11 soil associations in Bucks and Philadelphia
Counties are described in the following pages.

Deep Soils That Have a Medium-Textured
Surface Layer and a Medium Textured or
Moderately Fine Textured Subsoil

The six soil associations in this group make up about
48 percent of the two counties. This area includes all of
Philadelphia County, the southern part of Bucks County,
and the glacially influenced areas and most of the residual
uplands in the northern part of Bucks County. Most of
Philadelphia County and much of the southern part of
Bucks County are urbanized. In the northern part of
Bucks County most areas of this group are wooded,
but some areas are cultivated or in pasture.

1. Allenwood association

Gently sloping to moderately steep, well-drained soils on
glacially influenced uplands

This association is in three small areas of Bucks and
Philadelphia Counties. Two areas arve near the Lehigh-
Bucks County line; the other is at Buckwampum Hill
and Chestnut, Hill. The association makes up about 1
percent of the total survey avea. The topography is
sloping to moderately steep. The sotls formed in loamy
glacial till or frost-churned material weathered from
shale and sandstone.

This association is about 80 percent Allenwood soils
and 20 percent minor soils. Allenwood soils are deep and
well drained. They contain many gravel fragments that
interfere with tillage. They are on hillsides and hilltops.
Minor soils of the Doylestown and Readington scries are
at the bases of slopes and in drainageways.

The main limitation on this association is the moder-
ately steep slope. Sites intended for intensive use need
to be thoroughly investigated. Dairying is the main
type of farming.

2. Chester association

Nearly level to moderately steep, well-drained soils on
uplonds

This association occupies Buckingham Monntain and
the ridges overlooking the Durham Creek Valley. Tt
makes up about 1 percent of the total survey area. The
topography is dominantly sloping to moderately steep.
The soils formed in loamy material that sweathered
chiefly from gneiss.

This association is made up of about 80 percent, Chester
soils and 20 percent minor soils. Chester soils are on
tops and sides of ridges. Among the minor soils are
Urbana soils at the base of slopes and in drainageways.

The main limitations to farm and nonfarm uses of this
association are the moderately steep slopes and stoniness.
Sites intended for intensive use need to be thorvounghly
investigated. Farms are dominantly dairy farms.

3. Duffield-Washington association

Gently sloping and sloping, well-drained soils in upland
valleys

This association is in two small areas of limestone.
One area is in the Durham Creek Valley, and the other
is from Furlong to New Hope. The association makes up
about 1 percent of the total survey area. The topography
is gently sloping to sloping. The soils formed in loamy .
material that weathered chiefly from limestone.

This association is about 40 percent Duflield soils, 30
percent Washington soils, and 30 percent minor soils.
Duffield soils occupy undulating landforms in the area
from Furlong to New Hope Fﬁg. 2). They are decp,
well drained, and high in natural fertility. Washington
soils are on hillsides and hilltops in the Durham Creek
Valley. They are deep, are well drained, and have high
available water capacity. Minor soils are the Alton and
Hatboro soils on flood plains and the Chalfont, Clarks-
burg, and Lawrenceville soils at the lower elevations in
the uplands.

The main limitations on this association are slope and
pollution of ground water by septic tank effluent that
flows through channels in the underlying limestone. The
main type of farm in the Durham Creek Valley is the
dairy farm. Cash-crop and general farms are dominant
in the arvea from Furlong to New Hope, but a few places
also have active limestone quarries.

4., Towhee-Neshaminy-Mount Lucas association

Nearly level to moderately steep, poorly drained to well
drained soils onuplands

Most of this association is in the northern section of
Bucks County, and small areas ave near Point Pleasant
and Bowman IHill. The assoctation makes up about 12
percent of the total survey avea. The topography is
moderately steep hills and low-lying, nearly level areas
between hills (fig. 3). The soils formed in loamy mate-
rial weathered chiefly from diabase.

This association is about 30 percent Towhee soils, 25
percent Neshaminy soils, 12 percent Mount Lucas soils,
and 33 percent minor soils. Towhee soils are poorly
drained and restricted in permeability. They are in con-
cave positions at the base of slopes and in depressions.
Neshaminy soils ave deep and well drained. They ave
on hills, ridges, and side slopes. Mount Lucas soils are
moderately well drained and somewhat poorly drained
and have a firm subsoil that is restricted in permeability.
Mount Lucas soils are at smooth, concave lower eleva-
tions between Neshaminy and Towhee soils. The major
soils of this association are naturvally extremcly stony.
Among the minor soils are Doylestown and Lehigh soils
on the outer fringes of the association and Hathoro soils
on flood plains.

The main limitations for farm and nonfarm uses are
slope, stoniness, the seasonal high water table, and ve-
stricted permeability. Sites intended for intensive use
need to be thoroughly investigated. Large parts of this
association are in woodland or are idle. Some large
acreages are Pennsylvania State Game Tands, and some
areas are county and State parks.
areas are county and State parks.
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Figure 2—Typical landscape of Duffield silt loam in the Dufficld-Washington soil association.

5. Urban land-Chester association

Nearly level to sloping, well-drained land types and soils
onuplands

This association is in the southern part of Bucks
County and in the northern half of Philadelphia County.
It makes up about 16 percent of the total survey area.
The topography is nearly level to sloping. The soils
formed in loamy material weathered chiefly from gneiss
and schist.

This association is about 45 percent Urban land, 30
percent Chester soils, and 25 percent minor soils. Urban
land consists of areas that ave built up and occupied by
urban structures and works. Most foundation materials
consist, of Chester and other soils that have been ob-
scured, smoothed, disturbed, filled in, ov destroyed by
construction of urban facilities (fig. 4). Urban land
mainly occupies the gentler slopes. Chester soils are
deep, well drained, and moderately permeable. They
are on the tops and sides of ridges. Among the minor
soils are Chalfont, Duncannon, Lawrenceville, and Manor
soils in various upland positions and Hatboro and Row-
land soils on flood plains.

Urban development precludes the use of Urban land
for other purposes. The main limitations on Chester

soils and the minor soils are slope and stoniness. Sites
intended for intensive use need to be thoroughly
mnvestigated.

6. Urban land-Howell association

Nearly level and gently sloping, well-drained land types
and soils on terraces

This association is in the southern part of both
Bucks and Philadelphia Counties. It makes np about
17 percent of the total survey avea. The topography is
nearly level to gently sloping. The soils” formed in
loamy and clayey material of mixed, old Coastal Plain
sediment.

This association is about 55 percent Urban land, 15
percent Howell soils, and 80 percent minor soils and
low areas of Marsh (fig. 5). Urban land is a land type
that consists of areas that arve built up and occupied
by urban structures and works. Most foundation mate-
rials consist of Iowell and other soils that have been
obscured, smoothed, disturbed, filled in, or destroyed
by construction of urban facilities. Urban land occu-
pies all positions within the association. Howell soils are
deep, well drained, and moderately slowly permeable.
They occupy upper convex positions on terraces on the
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Figure 3—Typical pattern of soils and underlying material in the Towhee-Neshaminy-Mount Lucas soil association.

Coastal Plain. Among the minor soils are Doylestown,
Duncannon, Fallsington, Lawrenceville, and Woodstown
soils on uplands; Alton and Pope soils on high bottom
lands; and Hatboro soils on flood plains.

Urban development precludes the use of Urban land
for other purposes. The main limitation in Howell soils
and minor soils is the restricted permeability. Sites
intended for intensive use need to be thoroughly
investigated.

Figure 4—Typical landscape in the Urban land-Chester soil
association. Chester soils are in the foreground, and the houses
in the background are on Urban land.

Soils That Have a Medium-Textured Surface
Layer and a Firm to Frjable, But Majnly Firm
and Compact, Subsoil ; Shallow to Deep Over
Shale or Sandstone

This group consists of three soil associations that make
up about 85 percent of Bucks and Philadelphia Counties.
These soils are mostly in the central part of Bucks
County, and smaller areas are in the northern and north-
eastern parts of Bucks County. Most of the acreage is
cultivated or in pasture.

7. Abbottstown-Doylestown-Reaville association

Nearly level and gently sloping, moderately deep and deep,
poorly drained to moderately well drained soils on uplands

This association is in one large area and one small
area in Bucks County. The large area is a 7- to 9-mile
band from the Montgomery County line at Hilltown
and West Rockhill Townships to the Delaware River in
Plumstead Township. The small area is near Quaker-
town. This is the largest of the soil associations and
makes up about 22 percent of the total survey area. The
topography is dominantly nearly level and gently slop-
ing. Low ridges and valleys are oriented east-west
(fig. 6). The soils formed in loamy and silty material
that weathered chiefly from shale and sandstone.

This association is about 25 percent Abbottstown soils,
15 percent each Doylestown and Reaville soils, and 45
percent minor soils. Abbottstown soils are deep and
somewhat poorly drained and are restricted in perme-
ability. They have a compact subsoil and a seasonal high
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Figure 5.—Typical pattern of soils and underlying material in the Urban land-Howell soil assoeciation.

water table. They are at the base of slopes, on side slopes,
and on broad ridgetops. Doylestown soils are deep and
poorly drained. They have a very compact subsoil and
restricted permeability. They are in depressions at the
base of slopes and on broad upland flats. Reaville soils
are moderately deep, are moderately well drained to
somewhat poorly drained, and have a seasonal high
water table. Reaville soils are on the tops and sides of
ridges. Among the minor soils are Bedington, Klines-
ville, Penn, and Readington soils on uplands; Bowmans-
ville and Rowland soils on flood plains; and Urban land.

The main limitations on this association are a high
water table, restricted permeability, and depth to bed-
rock. Sites intended for intensive use need to be thor-
onghly investigated. Dairy farms arve dominant, hut
cash-crop farming has increased as urbanization has
reduced the acreage available for cash crops in the
southern part of Bucks County.

8. Abbottstown-Readington-Reaville association

Nearly level to sloping, moderately deep and deep, some-
what poorly drained and moderately well drained soils on
wplands

This association is south of Doylestown in a 4- to 6-mile
band that extends from the Montgomery County line
near Iureka to the Delaware River near Washington
Crossing. It makes up about 10 percent of the total
survey area. The topography varies from nearly level
to sloping. The stronger slopes are short, and lead to the

many drainageways that traverse the avea (fig. 7). The
soils in this association formed in loamy material weath-
ered from shale and sandstone.

This association is about 18 percent Abbottstown soils,
12 percent Readington soils, 10 percent Reaville soils,
and 60 percent minor soils. The soil pattern is detailed
and complex. Abbottstown soils are deep, somewhat
poorly drained, and restricted in permeability. They
have a compact subsoil and a seasonal high water table.
Readington soils are deep and moderately well drained
and are similar to the Abbottstown soils. Abbottstown
and Readington soils are at the base of slopes, on side
slopes, and on ridgetops. Reaville soils are moderately
deep, shaly, moderately well drained to somewhat poorly
drained, and vestricted in permeability. They have a
seasonal high water table. They are on the taps and sides
of ridges. Among the minor soils are well-drained Bed-
ington, Culleoka, Duncannon, Klinesville, Lansdale,
Penn, and Weikert soils on uplands; Chalfont, Doyles-
town, and Lawrenceville soils that have restricted drain-
age; Bowmansville and Rowland soils on flood plains;
and some Urban land.

The main limitations on this association are restricted
permeability, seasonal high water table, and depth to
bedrock. Sites intended for intensive use need to he
thoroughly investigated. Farming is diversified and con-
sists of dairy, cattle, and cash-crop farms. Many large
estates are in the association. Many stone quarrics are
in this association in Bucks County.
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Figure 6.—Typical pattern of soils and underlying material in the Abbottstown-Doylestown-Reaville soil association.

9. Penn-Klinesville association

Nearly level to moderately steep, shallow and moderately
deep, well-drained soils on uplands

This association is in four small areas in the northern
half of Bucks County. It makes up about 3 percent of
the total survey area. Topography is dominantly sloping
to moderately steep (fig. 8). The soils formed chiefly in
material weathered from red shale and sandstone.

This association is about 35 percent each Penn and
Klinesville soils and 80 percent minor soils. Penn soils
ave moderately deep and well drained. Klinesville soils
are shallow and well drained. Both Penn and Klinesville
soils are on upper slopes and hilltops. Minor soils are
the Abbottstown, Doylestown, and Readington soils at
low elevations in the uplands and on nearly level hill
tops and the Bowmansville and Rowland soils on flood
plains.

The main limitations on this association arve steep
slopes and depth to bedrock. Sites intended for intensive
use need to be thoroughly investigated. The main type of
farm is the dairy farm.

520-461—T75——2

Deep Soils That Have a Medium Textured
Surface Layer and a Medium Textured or
Moderately Coarse Textured Subsoil

The two soil associations in this group make up about
17 percent of the two counties. They mainly form an
east-west band across the south-central part of Bucks
County, but they are also on the high bottom lands along
the Delaware River. Much of the arvea is urbanized or is
used for crops or pasture.

10. Alton-Pope association
Nearly level to gently sloping, well-drained soils on ter-
races and flood plains

This association is on the high bottom lands along the
Delaware River from Riegelsville to Tullytown. It makes
up about 2 percent of the total sur vey area. The top-
ography is nearly level to gently sloping (fig. 9). The
soils formed in loamy and very gravelly alluvial and
outwash sediment derived chiefly trom shale, sandstone,
and limestone.
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Figure 7.—Typical pattern of soils and underlying material in the Abbottstown-Readington-Reaville soil association.

This association is about 45 percent Alton soils, 40
percent Pope soils, and 15 percent minor soils. Alton
soils are gravelly and droughty. Most of the deep and
well-drained Alton and Pope soils north of Morrisville
are subject to flooding. In this association are minor
areas of Bowmansville soils, Marsh, and Urban land.
The Bowmansville soils are in depressions on narrow
flood plains adjacent to uplands.

The main limitations on this association are droughti-
ness and flooding. Sites intended for intensive use need
to be thoroughly investigated. Alton soils are a good
source of gravel.

11. Lansdale-Lawrenceville association

Nearly level to sloping, moderately well drained and well
drained soils onuplands

This association is in two areas. One area extends from
west of Doylestown to the Delaware River at Stockton.
The other arvea is in a 3- to 6-mile band from the Mont-
gomery County line in Warminster Township to Yard-
ley on the Delaware River. This association makes up
about 15 percent of the total survey area. The topography
ranges from nearly level to gently sloping in valleys to

sloping on ridges (fig. 10). The soils formed in material
weathered from shale and sandstone and in silty, wind-
blown deposits.

This association is about 35 percent Lansdale soils, 15
percent Lawrenceville soils, and 50 percent minor soils.
Lansdale soils are deep, well drained, and moderately
rapidly permeable. They are on the tops and upper
sides of ridges. Lawrenceville soils are deep and moder-
ately well drained. They have a compact subsoil that is
restricted in permeability. They ave at lower clevations
and in valleys. Minor soils are well-drained Klinesville,
Penn, and Steinsburg soils on ridges and at steeper
elevations; Abbottstown, Chalfont, Doylestown, and
Readington soils in valleys; well-drained Bedington and
Duncannon soils in valleys; Bowmansville and Rowland
soils on flood plains; and Urban land.

The main limitations on this association are a seasonal
high water table and restricted permeability. Sites in-
tended for intensive use need to he thoroughly investi-
gated. Use of this association for industry and housing
developments is increasing. Dairy, beef-cattle, and cash-
crop farms are dominant.
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Use and Management of the Soils

This section describes various uses and systems of man-
agement of the soils of Bucks and Philadelphia Counties.
It suggests use and management of the soils for field
crops, pasture, woodland, and wildlife. It provides data
on enginecring properties of the soils and interpretations
of these properties as they affect engineering uses, and it
explains the limitations of the soils for uses related to
town and country planning and recreation.

Management of Field Crops and Pasture ®

The capability classification system used by the Soil
Conservation Service is explained in this part of the
survey, and management of the soils is defined by capa-
bility unit groupings. Yields are estimated for crops com-
monly grown in the area.

2 Prepared in cooperation with RoBerT L. BoND, conservation
agronomist, Soil Conservation Service.

Capability grouping

Capability grouping shows, in a general way, the suit-
ability of soils for most kinds of field crops. The soils
are grouped according to their limitations when used
for field crops, the risk of damage when they are so
used, and the way they respond to treatment. The group-
ing does not take into account major and generally ex-
pensive landforming that would change slope, depth, or
other characteristics of the soils; does not take into con-
sideration possible but unlikely major reclamation proj-
ects; and does not apply to rice, cranberries, horticultural
crops, or other crops requiring special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when
used for other purposes, but this classification is not a
substitute for interpretations designed to show suitability
and limitations of groups of soils for range, for forest
trees, or for engineering.

In the capability system, the kinds of soils are grouped
at three levels: the capability class, the subclass, and the
unit. These levels are defined in the following paragraphs.



10 SOIL SURVEY

PENN -

KLINESVILLE - %
SN

WEATHERED
SHALE

RED SHALE

Figure 9—Typical pattern of soils and underlying material in the Alton-Pope soil association and the adjacent Penn-Klinesville
association.

Caraniuiry Crassus, the broadest groups, are desig-
nated by Roman numerals I throngh VIIL The numerals
indicate progressively greater limitations and narrower
choices for practical use, defined as follows:

Class I soils have a few limitations that restrict their
use.

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

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

Class IV soils have very severe limitations that ve-
duce the choice of plants, require very careful
management, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit
their use largely to pasture, vange, woodland,
or wildlife habitat. (No class V soils arve in
Bucks and Philadelphia Counties.)

Class VI soils have severe limitations that malke

them generally unsuited to cultivation and
Iimit their wse largely to pasture or range,

woodland, or wildlife habitat.

Class VII soils have very severe limitations that
make them unsuited to cultivation and that re-
strict their use largely to pasture or range,
woodland, or wildlife habitat.

Class VIIL soils and landforms have limitations
that preclude their use for commercial crop
production and restrict their use to recreation,
wildlife, and water supply or to esthetic pur-
poses.

Carvasuiry Suscrasses are soil groups within one
class; they are designated by adding a small letter, e,
W, & ov ¢, to the class numeral, for example, ITe. The
letter e shows that the main limitation is risk of erosion
unless close-growing plant cover is maintained ; 1w shows
that water in or on the soil interferes with plant growth
or cultivation (in some soils the wetness can be partly
corrected by artificial drainage); s shows that the soil
is limited mainly hecause it is shallow, droughty, orv
stony; and ¢, used in only some parts of the United
States, shows that the chief limitation is climate that
is too cold to too dry.

In class I there are no subclasses, beeause the soils of
this class have few limitations. Class V can contain, at
the most, only the subclasses indicated by 1w, s, and ¢,
because the soils in class V arve subject to little or no
evosion, thoungh they have other limitations that vestrict
their unse largely to pasture, range, woodland, wildlife
habitat, or recreation.

Carapmrry Unirs ave soil groups within the subelasses.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management, and to have similar productivity
and other responses to management. Thus, the capability
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Figure 10.—Typical pattern of soils and underlying material in the Lansdale-Lawrenceville soil association.

unit is a convenient grouping for making many state-
ments about management of soils. Capability units are
generally designated by adding an Arabic numeral to
the subclass symbol, for example, ITe-1 or ITIe-2. Thus,
in one symbol, the Roman numeral designates the cap-
ability class, or degree of limitation, and the small letter
indicates the subclass, or kind of limitation, as defined
in the foregoing paragraphs. The Arabic numeral speci-
fically identifies the capability unit within each subclass.

In Bucks and Philadelphia Counties all soils and land
types are grouped into specific capability units except
for Urban land and Urban land complexes. Urban land
is not used or managed for the production of field crops
or pasture.

All soils in one capability unit have about the same
limitations and similar risks of damage. The soils in
one unit, therefore, need about the same kind of man-
agement, though they may have formed in different
kinds of parent material and in different ways. Funda-
mental to good soil management is the selection of a

cropping system and the application of practices that
help maintain and improve soil productivity. This de-
pends on the nature of the soils.

Controlling erosion, removing excess water on many
soils, maintaining fertility and tilth, and conserving
moisture are common needs in the management of farms
in the area. Many soils have a seasonal high water table
becanse a fragipan restricts downward movement of
water. Such soils have a limited root zone. Other soils
are contour stripcropping and the use of diversions and
coarse grained in texture.

Practices that help control erosion on sloping soils
are contour strip cropping and the use of diversions and
terraces (fig. 11), graded strips, and grassed waterways
(fig. 12). Soils that have subsurface water can be im-
proved by using an underground random tile drainage
system or open drainage ditches where outlets are avail-
able. Other practices helpful in maintaining and improv-
ing soil productivity are the growing of winter cover
crops, stubble mulching, minimum tillage, and the grow-
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Figure 11.—Diversion and contour stripcropping on Penn silt loam, 3 to 8 percent slopes. The diversion intercepts surface water and
helps protect the soil from erosion.

ing of green manure crops. Such practices are needed
most where cropping is intensive or where cultivation
is continuous.

The main crops of the area are corn; hay crops of
alfalfa, timothy, and clover; small grain; soybeans; and
truck crops. Lime and fertilizer should be applied ac-
cording to soil tests and the needs of the crops. Most
crops respond very well to additions of lime and fer-
tilizer.

Additional help in managing the soils can be obtained
by consulting the local representative of the Soil Con-
servation Service, the County Ixtension Service, or mem-
bers of the staff of the State Agricultural Experiment
Station.

The names of soil series represented are mentioned in
the description of each capability unit, but this does not
mean that all soils of a given series appear in the unit.
To find the names of all the soils and the capability unit
to which each one has been assigned, refer to the “Guide
to Mapping Units” at the back of this survey.

CAPABILITY UNIT I-1

Pope loam, terrace, 0 to 3 percent slopes, is the only
soil in this capability unit. It is a deep, well-drained
soil on stream terraces. It is easy to till. Permeability
is moderately rapid, and available water capacity is high.
Natural reaction is medium acid or slightly acid.

"This soil has few limitations and is well suited to most
crops commonly grown in the area. Growing cover crops
and green manure crops, utilizing crop residue, and in-
cluding hay in the cropping system help maintain the
organic-matter content of the soil and improve tilth.

CAPABILITY UNIT I-2

This capability unit consists of nearly level, deep, well-
drained soils on uplands. These are soils of the Beding-
ton, Chester, and Duncannon series. They are casy to
till. Permeability is moderate, and available water ca-
pacity is high. Duncannon soils contain fewer coarse
fragments than Bedington and Chester soils. Natural
reaction is strongly acid to slightly acid.

These soils have few limitations and are well suited
to most crops commonly grown in the area. Growing
cover crops and green manure crops, utilizing crop resi-
due, and including hay in the cropping system help
maintain the organic-matter content of the soils and im-
prove tilth.

CAPABILITY UNIT I-3

"This capability unit consists of nearly level, deep, well-
drained soils of the Howell and Lansdale series. The
Howell soils are on terraces on the Coastal Plain, and
the Lansdale soils are on uplands. These soils are casy
to till. Permeability is slow to moderately rapid, and
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Figure 12.—Waterway constructed alongside an urban development on Abbottstown silt loam carries excess surface water from the
housing area and helps control erosion.

available water capacity is moderate or high. Natural
reaction is very strongly acid or strongly acid.

These soils have few limitations and are well suited
to most crops commonly grown in the area. Growing
cover crops and ereen manure crops, utilizing crop resi-
due, and including hay in the cropping system help
maintain the organic-matter content of the soils and im-
prove tilth.

CAPABILITY UNIT Ile-1

Pope loam, terrace, 3 to 10 percent slopes, the only soil
in this capability unit, is a deep, well-drained soil on
stream terraces. It is easy to till. Permeability is mod-
erately rapid, and available water capacity is high. Run-
off is medium, and the hazard of erosion is moderate.
Natural reaction is medium acid or slightly acid.

This soil is well suited to most crops commonly grown
in the area, but some soil-conserving practices are needed
to protect it from erosion and deterioration. Contour
strips, terraces, diversions, grassed waterways, and hay
crops help in controlling runoff and erosion.

CAPABILITY UNIT Ile-2
This capability unit consists of gently sloping, deep,
well-drained soils on uplands. These are soils of the
Bedington, Chester, Duflield, Duncannon, Neshaminy,
and Washington serics. They are easy to till. Permeabil-
ity is moderately slow or moderate, and available water
capacity is moderate or high. Runoft is medium, and

the hazard of erosion is moderate. Natural reaction is
strongly acid to slightly acid.

These soils are well suited to most crops commonly
grown in the area, but some soil-conserving practices
are needed to protect them from erosion and deteriora-
tion. Contour strips (fig, 13), terraces, diversions,
grassed waterways, and hay crops help in controlling
runoff and erosion.

CAPABILITY UNIT ITe-3

This capability unit consists of gently sloping, deep,
well-drained soils on uplands and terraces on the Coastal
Plain. These soils are of the Allenwood, Howell, and
Lansdale series. They are casy to till. Permeability is
moderately slow to moderately rapid, and available wa-
ter capacity is moderate or high. Runoft is medium, and
the hazard of erosion is moderate. Natural reaction is
very strongly acid or strongly acid.

These soils are well suited to most crops commonly
grown in the area, but some soil-conserving practices
are needed to protect them from erosion and deteriora-
tion. Contour strips, terraces, diversions, grassed water-
ways, and hay crops help control runoff and erosion.

CAPABILITY UNIT Ie-4

This capability unit consists of gently sloping, decp
and moderately deep, well-drained soils on uplands.
These are soils of the Lansdale, Manor, Penn, and
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Figure 13.—Alternating strips of corn and hay on a typical landscape of Bedington silt loam, 3 to 8 percent slopes.

Steinsburg series. They are easy to till, but are some-
what droughty. Permeability is moderate or moderately
rapid, and available water capacity is moderate or low.
Runoff is medium, and the hazard of erosion is mod-
erate. Natural reaction is very strongly acid to slightly
acid.

These soils are suited to most crops commonly grown
in the area, but some soil-conserving practices ave needed
to protect them from erosion and deterioration. Contour
strips, terraces, cover crops, green manure crops, crop
residue, diversions, grassed waterways, and hay crops
help conserve water and control crosion.

CAPABILITY UNIT Ile-5

This capability unit consists of gently sloping, deep,
moderately well drained and somewhat poorly drained
soils on uplands. These are soils of the Clarkshurg,
Lawrenceville, Mount Lucas, Readington, and Urbana
series. Permeability is moderately slow or slow, and
available water capacity is moderate or high. These soils
have a seasonal water table that sometimes delays tillage
in spring ov during wet periods. The root zone is lim-
ited by a firm layer in the lower part of the subsoil.
Runoft is medinm, and the hazard of erosion is moderate.
Natural reaction is very strongly acid to slightly acid.

These soils are suited to most crops commonly erown
in the avea, but some soil-conserving practices are needed
to protect them from erosion and deterioration. Graded
strips, diversions, terraces, grassed waterways, and hay
crops help to reduce runoff and control erosion. Alfalfa
tends to winterkill in long stands. Winter grain also is
affected at times by frost heaving. Random tile drains
remove excess subsurface water and permit earlier cul-
tivation in spring.

CAPABILITY UNIT lIw-1

This capability unit consists of nearly level, deep,
well drained and moderately well drained soils on flood
plains. These soils arve of the Pope and Rowland series.
They are subject to short-duration flooding that gen-
erally occurs each year early in spring or late in fall,
before or after the growing season. Pope soils are flooded
less frequently than Rowland soils, and flooding is of
shorter duration. Rowland soils also have a water table
late in winter and early in spring. These soils are easy
to till, but tillage is delayed during some wet seasons.
Permeability is moderately slow to moderately rapid,
and the available water capacity is high. Natural reac-
tion is slightly acid to very strongly acid.
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These soils are suited to most crops commonly grown
in the area. Growing cover crops and green manure
crops, utilizing crop residue, and including hay in the
cropping system maintain the organic-matter content and
improve tilth. Keeping natural drainageways open and
providing outlets in depressions improve drainage.

CAPABILITY UNIT IIw-2

This capability unit consists of nearly level, deep, mod-
erately well drained and somewhat poorly drained soils
on uplands. These are soils of the Lawrenceville, Mount
Lucas, Readington, Urbana, and Woodstown series. I’er-
meability is slow to moderate, and available water ca-
pacity is moderate or high. These soils have seasonal
water tables that sometimes delay tillage during wet
periods. They also warm slowly in spring. Roots are re-
stricted by a firm layer in the subsoil. Natural reaction
is extremely acid to slightly acid.

These soils are suited to most crops commonly grown
in the area. Including hay in the cropping system helps
to control wetness. Legumes and winter grain are affected
at times by frost heaving. Random tile drains remove
excess subsurface water. Surface drainage can be im-
proved by keeping natural drainageways open and by
providing outlets in depressions.

CAPABILITY UNIT Ils-1

Penn silt loam, 0 to 3 percent slopes, the only soil
in this capability unit, is a moderately deep, well-drained
soil underlain by fractured shale bedrock. Is is on up-
lands. It is easy to till, but tends to be somewhat
droughty. Permeability and available water capacity are
moderate. Natural reaction is very strongly acid or
strongly acid.

This soil is suited to most crops commonly grown in
the area, but the root zone is restricted to about 35 inches
over bedrock. Cover crops, green manure crops, crop
residue, and hay crops conserve moisture, maintain or-
ganic-matter content, and improve tilth.

CAPABILITY UNIT Ille-1

This capability unit consists of sloping, deep, well-
drained soils on uplands. These soils are of the Beding-
ton, Chester, Duffield, Neshaminy, and Washington
series. They are easy to till. Permeability is moderately
slow or moderate, and available water capacity is mod-
erate or high. Runoff is medinm, and the hazard of ero-
sion is high. Natural reaction is strongly acid to slightly
acid.

These soils are suited to most crops commonly grown
in the area if they are protected from erosion. Contour
stripecropping, growing cover crops and green manure
crops, utilizing crop residue, using diversions and grassed
waterways, and including hay and other close-growing
crops in the cropping system help control runoff and
protect the soils from erosion and deterioration.

CAPABILITY UNIT Ille-2

This capability unit consists of sloping, deep, well-
drained soils on uplands. These are soils of the Allen-
wood and Lansdale series. They are easy to till. Per-
meability is moderate or moderately rapid, and available
water capacity is moderate or high. Runoff is medium,

and the hazard of erosion is high. Natural reaction is
very strongly acid or strongly acid.

These soils are suited to most crops commonly grown
in the area if they are protected from erosion. Contour
strips, cover crops, green manure crops, crop residue,
diversions, and grassed waterways, and hay and other
close-growing crops help control runoft and protect the
soils from erosion and deterioration.

CAPABILITY UNIT Ille-3

This capability unit consists of sloping, moderately
deep and deep, well-drained soils on uplands. These soils
are of the Lansdale, Manor, Penn, and Steinburg sevies.
They are easy to till, but are somewhat droughty. Per-
meability is moderate or moderately rapid, and available
water capacity is moderate or low. Runoff is medinm,
and the hazard of erosion is high. Natural reaction is
very strongly acid to slightly acid.

These soils are suited to most crops commonly grown
in the area if they are protected from erosion. Contour
strips, cover crops, green manure crops, crop residue,
diversions, grassed waterways, and hay and other close-
growing crops help conserve moisture, control smrface
runoff, and protect the soils from erosion and deteriora-
tion. Bedrock at a depth of 20 to 40 inches interferes
at times with the construction of diversions on IPenn
and Steinsburg soils.

CAPABILITY UNIT Ille-4

This capability unit consists of moderately deep and
shallow, well-drained, gently sloping soils on shale up-
lands. These soils are of the Culleoka, Klinesville, Penn,
and Weikert series. They are easy to till, but they are
droughty. Permeability is moderate to moderately rapid,
and avallable water capacity is low or very low. Runoff
is medium, and the hazard of erosion is moderate. Na-
tural reaction is very strongly acid to slightly acid.

These soils are suited to the more drought-resistant
crops commonly grown in the area if they are protected
from erosion. In the Klinesville and Weikert soils the
root zone is less than 20 inches over bedrock, and in the
Culleoka and Penn soils it is 20 to 40 inches. Contour
strips, cover crops, green manure crops, crop residue,
diversions, grassed waterways, and hay and other close-
growing crops help conserve moisture, control runoff,
and protect the soils from erosion and deterioration. In
places bedrock interferes with the construction of diver-
sions on all these soils.

CAPABILITY UNIT IIle-5

This capability unit consists of sloping, deep, mod-
erately well drained and somewhat poorly drained soils
on uplands. These soils are of the Mount T.ncas and
Readington series. They have a seasonal water table that
sometimes delays tillage in spring or during wet periods.
Roots ave restricted by a firm layer in the lower part
of the subsoil. Permeability is moderately slow or slow,
and available water capacity is moderate or high. Run-
off is medium, and the hazard of erosion is high. Natural
reaction is strongly acid to slightly acid.

These soils are suited to most crops commonly grown
in the arvea if they are protected from erosion. Alfalfa
and winter grain are sometimes damaged by frost heave.
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Graded strips, diversions, grassed waterways, and hay
and other close-growing crops help in controlling runoff
and erosion. Random tile drains remove excess subsur-
face water.

CAPABILITY UNIT Ilfe-6

This capability unit consists of sloping, deep, some-
what poorly drained and moderately well drained soils
on uplands. These soils are of the Abbottstown and
Lehigh series. They have a seasonal water table that
sometimes delays tillage in spring or during wet periods.
Roots are restricted by a firm layer in the subsoil. Per-
meability is slow, and available water capacity is mod-
erate. Runoff is medium, and the hazard of erosion is
high. Natural reaction is strongly acid to neutral.

These soils are suited to water-tolerant crops if they
are protected from erosion. Alfalfa tends to die out
early. Graded strips, diversions, grassed waterways, and
hay and other close-growing crops help to control run-
off and erosion. Random tile drains remove excess sub-
surface water.

CAPABILITY UNIT IMiw-1

This capability unit consists of nearly level and gently
sloping, deep, somewhat poorly drained and moderately
well drained soils on uplands. These are soils of the
Abbottstown, Chalfont, and Tehigh series. They have a
seasonal water table and arve wet, especially in spring.
Roots are restricted by a firm layer in the subsoil. Per-
meability is slow, and available water capacity is mod-
erate. Runoff is slow or medium, and the hazard of
erosion is slight or moderate. Natural reaction is strongly
acid to neutral.

These soils arve suited to water-tolerant crops. Legumes
and winter grain winterkill easily. Including hay in the
cropping system helps to control wetness. Excess sur-
face water can be drained by keeping natural drainage-
ways open or by using open ditches. Graded strips,
grassed waterways, and diversions help to control runoff
and erosion on the gently sloping soils. Random tile
drains remove excess subsurface water.

CAPABILITY UNIT ITIw-2

Fallsington silt loam, gravelly subsoil variant, the
only soil in this capability unit, is a nearly level, deep,
poorly drained soil on terraces on the Coastal Plain. It
has a high water table and is wet most of the year. Per-
meability is moderate, and available water capacity is
moderate. Natural reaction is strongly acid or very
strongly acid.

Drained areas of this soil are suited to water-tolerant
crops. Including hay in cropping systems helps to con-
trol wetness. Ioxcess water can be removed by using un-
derground tile drains, by keeping natural drainageways
open, and by bedding or using open ditches. Drainage
outlets are difficult to obtain on this soil.

CAPABILITY UNIT IIIw-3

This capability unit consists of nearly level and gently
sloping, moderately deep, moderately well drained and
somewhat poorly drained soils on uplands underlain by
fractured shale bedrock. These are soils of the Reaville
series. They have a seasonal water table that sometimes
delays tillage in spring or during wet periods. They are
droughty during dry seasons. Permeability is slow, and

available water capacity is low. Runoff is slow or med-
ium, and the hazard of erosion is slight to moderate.
Natural reaction is strongly acid.

These soils are used only for those crops that tolerate
wetness in spring and droughtiness later in the growing
season. Alfalfa tends to die out early. Growing cover
crops and green manure crops, utilizing crop residue,
and including hay and close-growing crops in the crop-
ping system help in conserving moisture and in controll-
ing runoff and erosion. Graded strips, diversions, and
grassed waterways on gently sloping soils also help con-
trol runoff and erosion. In places bedrock interferes with
the construction of diversions.

CAPABILITY UNIT IIw—4

Alton gravelly loam, flooded, 0 to 5 percent slopes,
the only soil in this capability unit, is a deep, well-
drained gravelly soil on high bottom lands along streams.
It is easy to till, but is subject to flooding and is also
droughty. Permeability is rapid, and available water
capacity is low. Natural reaction is strongly acid to
medium acid.

This soil is suited to the more drought-resistant crops
commonly grown in the area. Cover crops, green manure
crops, crop residue, and hay and other close-growing
crops help conserve moisture. Hay is not so susceptible
to flood damage as are grain or other crops. '

CAPABILITY UNIT Ilfs-1

This capability unit consists of nearly level and gently
sloping soils on gravelly outwash terraces. These are
deep, well-drained soils of the Alton series. They are
easy to till, but are gravelly and droughty. Permeability
is rapid, and available water capacity is low. Runoff is
slow to medium, and the hazard of erosion is slight to
moderate. Natural reaction is strongly acid to medium
acid.

These soils are suited to the more drought-resistant
crops commonly grown in the area. Contour strips,
cover crops, green manure crops, crop residue, and hay
crops conserve moisture and also help in controlling run-
off and erosion in gently sloping areas.

CAPABILITY UNIT 1Ve-1

This capability unit consists of moderately steep, deep,
well-drained soils on uplands. These soils are of the
Allenwood, Chester, and Lansdale series. They are easy
to till. Permeability is moderate ov moderately rapid,
and available water capacity is moderate or high. Runoff
is rapid, and the hazard of erosion is high. Natural re-
action is very strongly acid or strongly acid.

These soils need careful management because they are
subject to erosion. They can be cultivated if the cropping
system is of low intensity and includes a year of long-
term hay, pasture, or orchards. Striperops, cover crops,
green manure crops, crop residue, diversions, and grassed
waterways also protect the soils against runoff, erosion,
and deterioration.

CAPABILITY UNIT IVe-2

This capability unit consists of moderately steep, deep
and moderately deep, well-drained soils on uplands.
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These are soils of the Manor, Penn, and Steinsburg
series. They are easy to till, but are somewhat droughty.
Permeability is moderate or moderately rapid, and
available water capacity is moderate or low. Runoff is
rapid, and the hazard of erosion is high. Natural reac-
tion is very strongly acid to slightly acid.

Careful management is needed to protect these soils
against erosion. Cultivated crops can be grown if the
cropping system is of low intensity and includes long-
term hay or pasture. Stripcrops, cover crops, green
manure crops, crop residue, diversions, and grassed wa-
terways help conserve moisture and protect the soils
against runoft, erosion, and deterioration. The bedrock
at a depth of 20 to 40 inches in Penn and Steinsburg
soils interferes with the construction of diversions.

CAPABILITY UNIT IVe-3

This capability unit consists of sloping, moderately
deep and shallow, well-drained soils on shale uplands.
These soils are of the Culleoka, Klinesville, Penn, and
Weikert series. They are droughty, but are easy to till.
Permeability is moderate or moderately rapid, and
available water capacity is low or very low. Runoff is
medium, and the hazard of erosion is high. Natural
reaction is very strongly acid to slightly acid.

Careful management is needed to protect these soils
against erosion. Severe limitations restrict use to the
more drought-resistant crops. The soils can be cultivated
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if the cropping system is of low intensity and includes
long-term hay or pasture (fig. 14). Stripecrops, cover
crops, green manure crops, crop residue, diversions, and
grassed waterways help in conserving moisture, control-
Iing runoff, and protecting the soils from erosion and
deterioration. In places bedrock interferes with the con-
struction of diversions.

CAPABILITY UNIT IVe-4

Reaville shaly silt loam, 8 to 15 percent slopes, the
only soil in this capability unit, is a moderately well
drained or somewhat poorly drained soil on uplands.
It is moderately deep over fractured shale bedvock. It
has a seasonal water table and is sometimes wet in
spring and droughty during dry seasons. Permeability
is slow, and available water capacity is low. Runoff is
medium, and the hazard of erosion is high. Natural rve-
action is strongly acid.

Careful management is needed to protect this soil
against erosion. Very severe limitations restrict use to
water-tolerant crops in spring and drought-resistant crops
later in the growing season. The soil can be cultivated
if the cropping system is of low intensity and includes
long-term hay or pasture. Cover crops, green manure
crops, crop residue, graded strips, diversions, and grassed
waterways help in conserving moisture and controlling
runoft and erosion. In places bedrock interferes with the
constrnction of diversions.
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Figure 14.—Typical landscape of Penn-Klinesville complex, 8 to 15 percent slopes, eroded, in pasture.
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CAPABILITY UNIT 1Vw-1

This capability unit consists of nearly level, deep,
poorly drained soils on flood plains. These are soils of
the Bowmansville and Hatboro series. They have a high
water table, are wet most of the year, and are subject
to flooding. Permeability is moderate or moderately slow,
and available water capacity is high. Natural reaction
is very strongly acid to slightly acid.

Wetness and flooding severely limit the use of these
soils for crops. A very low intensity cropping system
that includes moisture-tolerant hay and pasture crops
is needed. A water-tolerant row crop can be grown
occasionally, but it has to be planted after the water
table has receded late in spring or early in summer.
Drainage can be improved by keeping natural drainage-
ways open, by providing outlets for depressions, by bed-
ding, by using random tile dvains, or by using open
ditches 1f outlets are available.

CAPABILITY UNIT IVw-2

This capability unit consists of nearly level and
gently sloping, deep, poorly drained soils on low-lying
uplands. These soils ave of the Doylestown and Tow-
hee scries. They have a high water table and are wet
most. of the year. Permeability is slow, and available
water capacity is moderate to high. Roots are restricted
by a firm layer in the subsoil. Water is ponded in some
areas during wet seasons. Natural reaction is strongly
acid to neutral.

The hazard of wetness is a very severe limitation if
this unit is used for crops. A very low intensity crop-
ping system that includes moisture-tolerant hay and
pasture crops is needed. Drainage can be improved by
keeping natural drainageways open, by bedding, hy
using open ditches or random tile drains, and by divert-
ing surface water.

CAPABILITY UNIT VIe-1

This capability unit consists of moderately steep, shal-
low and moderately deep, well-drained shaly soils on
uplands. These ave soils of the Culleoka, Klinesville, and
Weikert servies. Permeability is moderately rapid, and
available water capacity is low or very low. Runoff is
rapid, and the hazard of evosion is high. Natural reac-
tion is very strongly acid to slightly acid.

A combination of factors including a high erosion
hazard, steep slopes, and a restricted root zone over bed-
rock make these soils unsunitable for cultivation. Use is
restricted largely to pasture, woodland, ov wildlife

habitat.
CAPABILITY UNIT VIIs-1

This capability unit consists of nearly level to mod-
erately steep, shallow to deep, well-drained, extremely
stony soils on uplands. These soils are of the Chester,
Klinesville, Lansdale, Manor, Neshaminy, and Penn
series. Permeability is moderately slow to moderately
rapid, and available water capacity is low to high, Run-
oft is slow to rapid, and the hazard of erosion is slight
to high.

These soils are too stony to be cultivated. Their use
is restricted largely to woodland and wildlife habitat.

CAPABILITY UNIT VIls-2

This capability unit consists of neavly level to mod-
erately steep, deep, somewhat poorly drained and mod-
erately well drained, extremely stony soils on uplands.
These soils are of the Lehigh and Mount Lucas series.
Permeability is slow, and available water capacity is
moderate to high. Runoff is slow to rapid, and the haz-
ard of erosion is slight to high.

These soils are too stony to be cultivated. Their use
is vestricted lavgely to woodland (fig. 15) and wildlife
habitat.

CAPABILITY UNIT VIIs-3

This capability unit consists of steep and vevy steep,
shallow to deep, well-drained, extremely stony soils on
uplands. These soils are of the Chester, Klinesville,
Lansdale, Manor, Neshaminy, and Penn series. Permea-
bility is moderately slow to moderately rapid, and avail-
able water capacity is very low to high. Runoff is rapid,
and the hazard of erosion is high.

These soils arve too stony and steep to be cultivated.
Their use is restricted Jargely to woodland and wildlife
habitat.

CAPABILITY UNIT VIs-

This capability unit consists of nearly level or gently
sloping, deep, poorly drained, extremely stony soils on
low-lying uplands and associated flood plains. These
are soils of the Towhee series and Alluvial land. Per-
meability is moderately slow or slow, and available
water capacity is moderate or high. The water table
is at or near the surface during most of the year, or
areas are frequently flooded.

These soils are too stony and generally too wet to be
cultivated. Their use is restricted largely to woodland
and wildlife habitat.

CAPABILITY UNIT VIIIw-1

Only the land type Marsh is in this capability unit.
Marsh is in depressions on tidal flats and inland areas
of the Coastal Plain. It is very wet or covered with
water much of the time.

Tt is vestricted lavgely to wildlife habitat, vecreation,
or esthetic uses.

Estimated yields

Table 1 shows estimated yields for representative field
crops, specialty crops, and hay and pasture. These esti-
mates reflect current averages for a period of 10 years
or more.

Yields are estimated for two levels of management.
In columns A are yields to be expected under the aver-
age management practiced on most farms in the area.
In columns B are yields that can be obtained in an aver-
age growing season under improved management. The
yields shown in table 1 are not intended to indicate
maximum yields obtainable.

Improved management consists of planting adapted
varvieties of crops; applying fertilizer and lime in the
amounts indicated by the results of soil tests; using
currently recommended practices to control weeds, in-
sects, and diseases; and using practices that help to
control erosion and that safely remove excess surface
water and excess internal water. Minimum tillage, con-
tour tillage, stripcropping, management of crop resi-
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Figure 15.—Typical area of Mount Lucas extremely stony silt loam in woodland.

due, and adequate drainageways, waterways, and diver-
sions help in erosion COlltl ol. Information about other
suitable practices can be obtained locally from the Soil
Conservation Service and the Agricultural Extension
Service. Trrigation is not considered in estimating the
yields. Yields can be expected to increase as new meth-
ods and new varieties of crops are developed, but the
relative yields on the different soils are not expected
to change.

Use of the Soils as Woodland ®

Bucks and Philadelphia Counties oviginally had a
dense cover of trees. Clearing for housing and farming,
however, in addition to cut;hno for commercial purposes
has eliminated all of the virgin stands of timber. Phila-
delphia County has no commercial forest (19). The trees
along the streets and in the many parks ave valued for
esthetic and recreational purposes, for screening out
noise, and for pollution abatement. It is essentml that
these trees are maintained and that others arve planted.

Bucks County is about 25 percent commercial wood-
land that consists of second- and third-growth stands.
Following are the principal forest cover types and the
proportionate extent, of each (79):

8Py V. C. Mrnes, woodland specinlist, Soil Conservation Service.

Percentage of
total commercial
woodland in
Buck County

Virginia and pitch pine_ e 3
Virginia pine is pure or predominant. Prin-
cipal associates are white oak, chestnut oalk,
red oak, black oak, red maple, and pitch pine.

Oak and hickory e 68
White oak, red oak, and hlcl\oxy predommqtc,
although black oak is prominent in places.
Principal associates are yellow-poplar, shag-
bark hickory, white ash, red maple, beech,
and black gum. The understory is flowering
dogwood.

Elm, ash, and red maple _— 17
White ash, American elm, and red maple pre-
dominate. Principal associates are slippery
elm, yellow birch, black gum, sycamore, and
hemlock.

Sugar maple, beech, and yellow birch___..____ 17
Sugar maple, becch, and yellow Dbirch are the
component species. Associated species are mix-
tures of basswood, red maple, hemlock, north-
ern red oak, ash, white pine, black birch, and
yellow-poplar,

Aspen and gray bireh o __ . ___________ 3
Quaking aspen, bigtooth aspen, and gray birch
predominate in mixture. Principal associates
are pin cherry, red maple, yellow and paper
birch, white pine, ash, and sugar maple.

Other oak types

2

Sawtimber occupies about 52 percent of the acreage
in commercial forests; poletimber, 29 percent; and
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TasLe 1.—Estimated yields per acre of principal

[Tigures in columns A are the yields to be expected under normal management; figures in columns B are those to be expected under improved
in this table are not suited to

Corn
Soybeans
Soil Grain Silage
A B A B A B
Bu By Tons Tons Bu Bu
Abbottstown silt loam, 0 to 3 percent slopes_ . ale.. 50 95 1 19 16 32
Abbottstown silt loam, 3 to 8 percent slopes_ - el 50 95 10 19 16 32
Abbottstown gilt loam, 8 to 15 percent slopes_ - . e 50 90 10 18 foo .
Allenwood gravelly silt loam, 3 to 8 percent slopes.- - - - oo 70 110 14 22 24 36
Allenwood gravelly silt loam, 8 to 15 percent slopes. - - oL . o___.___ 65 100 13 20 22 34
Allenwood gravelly silt loam, 15 to 25 percent slopes. - - - .. ________ 50 90 10 18 | |eea .
Alton gravelly loam, 0 to 3 percent slopes. . .. el 50 90 10 18 [ | .
Alton gravelly loam, 3 to 8 percent slopes- .. oo o __l. 50 90 10 18 |l .
Alton gravelly loam, flooded, 0 to 5 percent slopes_ - - - oo 75 [=ceea- 15 O PR
Bedington silt loam, 0 to 3 percent slopes. - o .o el 75 130 15 26 26 44
Bedington silt loam, 3 to 8 percent slopes_ - .. . .. 75 130 15 26 26 44
Bedington silt loam, 8 to 18 percent slopes _ - - o e 70 120 14 24 24 40
Bowmansville silt loam oo .. 70 | 115 14 23 24 38
Chalfont silt loam, 0 to 3 percent slopes- - - ool 50 95 10 19 16 32
Chalfont silt loam, 3 to 8 percent slopes_ - — - - . 50 95 10 19 16 32
Chester silt loam, 0 to 3 percent slOpes_ - - - - .. oo 90 135 18 27 30 46
Chester silt loam, 3 to 8 pereent SlOPES_ - _ - - o e 85 135 17 27 28 46
Chester silt loam, 8 to 15 percent slopes- - - - .o e 80 125 16 25 26 42
Chester silt loam, 15 to 25 percent slopes. - o . .. 75 100 15 20 | e
Clarksburg silt loam 2 to 6 percent slopes_ .. .. 55 105 11 21 18 34
Culleoka-Weikert shaly silt loams, 3 to 8 pereent slopes.._ .. __._____.___ 50 70 10 14 | ..
Culleoka-Weikert shaly silt loams, 8 to 15 percent slopes. .. .. 50 65 10 15 2 P
Doylestown silt loam, 0 t0 3 percent slOpes. .o ..ol 40 75 8 15 (oo .
Doylestown silt loam, 3 to 8 percent slopes__ el 40 75 8 155 2 I
Duflield silt loam, 2 to 8 percent slopes. _ .o s 85 135 17 27 28 46
Duflield and Washington soils, 8 to0 20 percent slopes. oL . _______ 80 125 16 25 26 42
Duncannon silt loam, 0 to 3 percent slopes. - _ . o iee__ 85 135 17 27 28 46
Duncannon silt loam, 3 to 8 percent slopes._ - o L . ieee. 85 135 17 27 28 46
Fallsington silt loam, gravelly subsoil varinnt__ . L ._____ 50 105 10 21 16 34
Hatboro silt loam _ . e 50 95 10 19 | ool
Howell silt loam, 0 to 3 percent slopes_ . . e __ 75 130 15 26 26 44
Howell silt loam, 3 to 8 percent slopes_ -« oL 75 130 15 26 26 44;
Klinesville very shaly silt loam, 3 to 8 percent stopes. .. |l 60 |noo.- 12 ..
Klinesville very shaly silt loam, 8 to 15 percent slopes_ - .o oo oo oo oo e
Klinesville very shaly silt loam, 15 to 25 percent slopes_ - o oo oo e e e oo
Lansdale loam, 0 to 3 percent slopes_ . . o e 75 125 15 25 26 42
Lansdale loam, 3 to 8 percent slopes . . . - . . e 75 125 15 25 26 42
Lansdale loam, 8 to 15 percent sloPes_ - - - e e 65 110 13 22 22 35
Lansdale loam, 15 to 25 percent slopes__ . . 60 | 100 12 20 joo_olooo__.
Lawrenceville silt loam, 0 to 3 percent slopes_ . ... 55 105 11 21 18 34
Lawrenceville silt loam, 3 to 8 percent slopes_ __ ... ... 55 105 11 21 18 34
Lehigh channery silt loam, 2 to 8 percent slopes. . ... ___._. 50 95 10 19 16 32
Lehigh channery silt loam, 8 to 18 pereent slopes .. . oo 50 90 10 18 16 30
Manor loam, 3 to 8 percent slopes-- . o e 65 95 13 19 22 32
Manor loam, 8 to 15 percent slopes_ . e 60 90 12 18 20 30
Manor loam, 15 to 25 percent Slopes. o . oo 50 80 10 16 | laeeo s
Mount Lucas silt loam, 0 t0 3 pereent S10PCS - - - oo @@ oo e oo e e 56 1 105 11 21 18 34
Mount Lucas silt loam, 3 to 8 percent 8lOPeS. . - .o oo o e 55 105 11 21 18 34
Mount Lucas silt loam, 8 to 15 percent slopes . - oo oo e e e 50 100 10 20 16 32
Neshaminy channery silt loam, 3 to 8 percent slopes.. L. ... 85 135 17 27 28 46
Neshaminy channery silt loam, 8 to 15 percent slopes._.c . oo oo . 80 125 16 25 26 42
Penn silt loam, 0 to 3 percent slopes- .. oot e e 65 95 13 19 22 32
Penn silt loam, 3 to 8 perecent slopes. . e eees 65 95 13 19 22 32
Penn #ilt loamn, 8 to 15 percent Sl0pPes_ .o o o oo e 60 90 12 18 20 30
Penn silt loam, 15 to 25 percent slopes. e ieeas 55 80 11 16 [ooaoo|oaeos
Penn-Klinesville shaly silt loams, 3 to 8 percent slopes, eroded____ .. . ___|ec_-__ 60 ... 12 ||
Penn-Klinesville complex, 8 to 15 percent slopes, eroded - e ee oo e e
Penn-Lansdale complex, 3 to 8 percent slopes oo .o oo e 70 105 14 19 24 34
Penn-Lansdale complex, 8 to 15 percent slopes_ - e 60 90 12 18 20 30
Pope loam, 0 to 5 percent slopes .. .- 105 140 21 28 34 46

See footnote at end of table,
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management. Absence of data indicates that soil is not suited to the specified crop at the specified level of management. Soils not listed
cultivated crops or tame pasture]

Hay Pasture
Wheat Tomatoes Sweet corn
Alfalfa-grass Grass-legume Blue grass Tall grass
mixture mixture
A B A B A B A B A B A B A B
Cow- Cow- Cow- Cow-

Tons Tons Tons Tons acre-days ! | acre-doys! | acre-days! | acre-days?

1 4 3.0 55 3 70 17
1. 4 3.0 55 135 70 170
1. 4 3.0 55 135 70 170
2.9 4.0 2.0 3.0 80 135 145 230
2.8 4.0 2.0 3.0 80 135 140 230
2.7 3.5 1.9 2.5 75 115 135 200
2.1 4.0 1.0 3.0 40 135 105 230
2.1 4. O 1.0 3.0 40 135 105 230
________________ 1.0 2.5 40 115 50 145
2.9 50 2.0 3.5 80 160 145 285
2,0 5.0 2.0 3.5 80 160 145 285
2.8 4.5 2.0 3.5 80 160 140 255
________________ 2.3 3.5 90 160 115 200
________________ 1. 4 3.0 55 135 70 170
________________ 1. 4 3.0 55 135 70 170
4.0 5.5 2.5 3.5 100 160 200 315
4,0 5.5 2.4 3.5 95 160 200 315
3.5 5.0 2.3 3.5 90 160 175 285
3.0 4.0 2.2 3.0 90 135 150 230
2.3 3.5 1.7 3.0 70 135 115 200
2.0 3.0 1.6 2.5 65 115 100 170
1.8 2.5 1.3 2.0 50 90 90 145
________________ 1. 4 2.5 55 115 70 145
________________ 1. 4 2.5 55 115 70 145
3.5 5.5 2.3 3.5 90 160 175 315
3.3 5.0 2.3 3.5 90 160 165 285
3.5 5.5 2.3 3.5 90 160 175 315
3.5 5.5 2.3 3.5 90 160 175 315
________________ 1.7 3.0 70 135 85 170
________________ 1. 4 3.0 |ecmcceeefecaaea o 70 170
3.0 5.5 2.0 3.5 80 160 150 315
3.0 5.5 2.0 3.5 80 160 150 315
1.5 2.5 1.2 2.0 50 90 75 145
1.4 2.5 1.1 2.0 45 90 70 145
________________________________ 30 60 | e
3.0 5.0 2.0 3.5 80 160 150 285
3.0 5.0 2.0 3.5 80 160 150 285
2.8 4.5 2.0 3.0 80 135 140 255
2.7 4,0 1.9 2.5 75 115 135 230
2.1 3.5 1.7 3.0 70 135 105 200
2.3 3.5 1.7 3.0 70 135 115 200
________________ 1. 4 3.0 55 135 70 170
________________ 1.4 3.0 55 135 70 170
2.6 3.5 1.8 3.0 70 135 130 200
2.5 3.0 1.8 2.5 70 115 125 170
2.4 3.0 1.7 2.0 70 90 120 170
2.1 3.5 1.7 3.0 70 135 105 200
2.3 3.5 1.7 3.0 70 135 115 200
2.3 3.5 1.7 3.0 70 135 115 200
3.5 55 2.3 3.5 90 160 175 315
3.3 5.0 2.3 3.5 90 160 175 285
2.7 3.5 1.9 3.0 75 135 135 200
2.7 3.5 1.9 3.0 75 135 135 200
2.6 3.0 1.8 2.5 70 115 130 170
2.4 2.5 1.7 2.0 70 90 120 145
1.5 2.5 1.2 2.0 50 90 75 145
1.4 2.5 1.1 2.0 45 90 70 145
2.8 4.0 1.9 3.0 75 135 140 230
2.7 3.5 1.8 2.5 70 115 135 200
4.0 5.5 2.8 3.5 110 160 200 315
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Tanue 1. —FEstimated yields per acre of principal
Corn
S ybeans
Soil Grain Silage
A B A B A 3
Bu Tons Tons Ru Bu
Pope loam, terrace, 0 to 3 percent slopes. .o e mmaaa 140 21 28 34 46
Pope loam, terrace, 3 to 10 percent slopes e 140 21 28 34 406
Readington silt loam, 0 to 3 percent slopes_ . _ . ol 105 11 21 ... 34
Readington silt loam, 3 to 8 percent slopes. .. . 105 11 21 oo 34
Readington silt loam, 8 to 15 percent slopes._. . . ... 100 10 21 ... 30
Reaville shaly silt loam, 0 to 3 percent slopes. oo a.- 75 8 ) R U, S
Reaville shaly silt loam, 3 to 8 percent slopes.- - o .. 75 8 | T Y R
Reaville shaly silt loam, 8 to 15 percent slopes. ... . o oo .. 75 7 15 oo feeeees
Rowland silt loam . - . e 130 19 26 30 44
Steinsburg gravelly loam, 3 to 8 percent slopes_ . Lo 85 12 17 20 28
Steinsburg gravelly loam, 8 to 15 percent slopes_ . ool ooa. 75 11 15 18 26
Steinsburg gravelly loam, 15 to 25 percent slopes_ .. . oo 70 10 14 .
Towhee silt loam, 0 to 3 pereent slopes_ o o L i e e
Towhee silt loam, 3 to 8 percent slopes- - . it e e e e
Urbana silt loam, 0 to 3 percent slopes._ - - o . el 55 100 11 20 18 34
Urbana silt loam, 3 to 8 percent slopes- - - - .o . 55 100 11 20 18 34
Washington gravelly silt loam, 3 to 8 percent slopes_ - _ . .. 85 135 17 27 28 46
Weikert-Culleoka shaly silt loams, 15 to 25 percent slopes. .- oo e oo oo
Woodstown silt loam, 0 to 5 percent slopes. . - oo ea_.. 70 115 14 23 24 38

! Cow-acre-days is a term used to express the earrying capacity of pasture. It is the number of animal units carried per acre multiplied
by the number of days the pasture is grazed during o single grazing season without injury to the sod. An animal unit is 1 cow, steer, horse

seedlings and saplings, 12 percent. The remaining 7 per-
cent is classified nonstocked.

In general the soils in this county are capable of sup-
porting a good growth of yellow-poplar, ash, red oak,
and sugar maple. Trees grow slowly on shallow soils
and on poorly drained soils.

A landowner can encourage growth of desirable kinds
of trees by using good woodland management. The soils
and the climate of Bucks and Philadelphia Counties are
favorable, and help in planning a program of woodland
improvement can be obtained from local technicians.

The retuwns from soils that are excellent, very good,
and good growing sites generally justify the expenditure
of money for management purposes. The potential yield,
market potential, and quality of the particular species
growing on the site have to be considered. The propor-
tion of poor quality stems or species growing on such
sites may prohibit investment for management purposes.
Also, the conversion of such areas from their present
state to their potential capacity may not be economically
justifiable.

Soils that arve only fair growing sites are the most
difficult to appraise for management. A thorough ap-
praisal of the species, quality, and marketability of trees
on the site is essential. A proper analysis of all of these
interrelated factors is essential in determining the in-
tensity of management.

The returns from poor growing sites generally will
not economically justify management for the produaction
of wood products. In many areas, however, woodland is
the most practical use for soils that do not show a profit-
able return from crops or pasture.

Seventy percent of the trees in the county are growing
on soils that are excellent, very good, and good woodland
sites; 15 percent are on fair sites, and 15 percent are on
poor sites.

Table 2 rates each soil according to management prob-
lems and hazards, lists suitable tree species, and rates
site quality for producing timber.

Lrosion hazard refers to the degree of potential soil
erosion. The ratings indicate the amount ov intensity
of management required to reduce or control erosion on
the different soils. A rating of slight¢ indicates that the
visk of erosion is low when wood products are harvested,
and that few, if any, erosion control measuves are needed.
A vating of moderate indicates that erosion control is
needed on skid and logging roads immediately after
wood products are harvested. A rating of severe means
that intensive management is needed to control erosion,
especially gullying, where wood products are harvested.
Harvesting and logging should be done across the slope
as much as possible. Skid trails and rvoads shonld be laid
out on as low grades as possible, and water-disposal sys-
tem should be carefully maintained during logging. Ero-
sion control measures are needed on roads and skid trails
immediately after logging.

Faquipment limitations vefers to characteristics of the
soils and topographic features that restrict or prohibit
the use of equipment for havvesting trees ov planting
seedlings. Steep slopes, stoniness, and wetness are the
principal soil limitations that rvestrict the use of equip-
ment. The rating is slight if there ave few limitations.
It is moderate it some problems exist, such as stones and
boulders on the surface, moderately steep slopes, ov wet-
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Hay Pasture
Wheat Tomatoes Sweet enrn Alfalfa-grass - Grass-legume Blue grass Tall grass
mixture mixture
A B A B A B A B A B A B A B
Cow- Cow- Cow- Cow-

Bu Bu Tons Tons Tons Tons Tons Tons Tons Tons acre-days ! | acre-days! | acre-days ! | acre-days’?
40 50 27 30 3.5 6.0 4.0 5.5 2.8 3.5 10 i 200 31¢
40 50 27 30 4.5 6.0 4.0 5.5 2.8 3.5 110 160 200 315
30 45 17 24 2.8 4.7 2.1 3.5 1.7 3.0 70 135 105 200
30 45 17 24 2.8 4.7 2.3 3.5 1.7 3.0 70 135 115 200
25 40 | e e 2,3 3.5 1.7 3.0 70 135 115 200
__________________________________________________________________ 1. 4 2.5 55 115 70 145
___________________________________________________________________ 1. 4 2.5 55 115 70 145
[N FOUDIREDRUIPIUUN PRRRUEPPRNS FRPUSURRE NUPUUIOUPN SUNIUDIDIpRI PUPNRP 1.2 2.0 30 90 60 115
30 45 24 29 4. 1 5.9 3.5 4.5 2.6 3.5 105 160 175 235
30 35 17 21 2.5 4.1 2.3 3.5 L6 3.0 65 135 115 200
30 39 e e 2,2 3.0 1.5 2.5 60 115 110 170
25 30 1o e 2,1 3.0 1. 4 2.0 55 90 105 170
__________________________________________________________________ 1.2 D2 ) I N P 60 115
__________________________________________________________________ 1.2 2.0 oo 60 115
30 40 17 24 2.6 4.7 2.1 3.5 1.7 3.0 70 135 105 200
30 40 17 24 2. 6 4.7 2.3 3.5 1.7 3.0 70 135 115 200
45 50 26 29 4.0 a5 8 345 5.5 2,3 3.5 90 160 175 315
___________________________________________________________________________________ 30 [0 T R P,
30 40 22 27 3.2 4,5 2.5 4.0 2.0 3.0 80 135 125 230

or mule; 5 hogs; or 7 sheep. An acre of pasture that provides 30 days of grazing for 2 cows, for example, has a catrying

acre-days.

ness. The rating is sewere if prolonged wetness of the
soil, steepness, or stoniness severely limit the use of
equipment. If the rating is severe, track-type equipment
is best for general use, and winches or similar special
equipment are needed for some kinds of work.

Seedling mortality vefers to the loss of naturally oc-
curring or planted tree seedlings resulting from unfav-
orable characteristics of the soils. The rating is slight
if no more than 25 percent of the planted seedlings are
likely to die, and satisfactory restocking from the initial
planting can be expected. Adequate restocking ovdinarily
results from natural regeneration. A rating of moderate
indicates that between 25 and 50 percent of planted seed-
lings are likely to die, and some replanting is ovdinarily
needed. Natural regencration cannot always be relied
upon for adequate and carly vestocking. A rating of
sewere indicates that more than 50 percent of planted
seedlings are likely to die, and special preparation of the
seedbed, superior planting techniques, and considerable
replanting are needed for adequate and immediate re-
stocking. Restocking cannot be expected to result from
natural regencration if the rating for seedling mortality
is severe.

Plant competition refers to the rate at which brush.
grass, and undesirable trees are likely to invade. Plant
competition is sZght if unwanted plants do not prevent
adequate natural regeneration and early growth or in-
terfere with adequate development of planted seedlings.
It is moderate if competing plants delay natural or ar-
tificial regencration, both establishment and growth. but
do not prevent the natural development of a fully
stocked normal stand. Competition is severe if adecquate

capacity of 60 cow-~

natural or artificial regeneration can be obtained only
by intensive site preparation and maintenance, includ-
ing weeding.

Windthrow hazard vefers to factors that control the
development of tree roots and, consequently, the likeli-
hood that trees will be uprooted by wind. A vating of
slight means that trees arc not expected to be blown
down in commonly occwrring winds. A rating of mod-
erate indicates that some trees are expected to be blown
down during periods of excessive soil wetness and high
wind. A rating of sewere means that many trees are
expected to be blown down during periods of soil wetness
and moderate or high winds.

Suitable species are fast-growing trees that have high
economic value. Considered in the table arve the kinds
of trees to be favored in the management of existing
stands and the kinds favorable for planting.

Site quality indicates the potential of the soils to pro-
duce timber. The ratings are based on sample plots in these
and adjacent counties. Other soils in the counties that have
characteristics similar to those of the soils studied were
assumed to have approximately the same rating. The rat-
ings are based on the site index, or the average height
attained by the dominant and codominant, trees at the age
of 50 years. Woresters using this rating can determine the
volume of timber that normal stands will produce af
different ages.

TFor oak a site index of 85 or better is rated excellent.
and the expected yield at age 50 is 13,750 or more board
fect per acre (published data for oak only to site index
80. International rule) (74). A site index of 75 to 84 is
rated very good, and the expected yield at age 50 is about
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[Alluvial 1land, Marsh, and Urban land are generally not

Degree of limitations
Soils and mapping symbols
Erosion hazard Equipment limitation Seedling
mortality
Abbottstown: AbA, AbB, AbC.____ Slight where slope is 0 to 8 percent. Moderate_ ... ... Moderate.___.
Moderate where slope is more than 8
percent,.
Allenwood: AdB, AdC, AdD___.___ Slight where slope is 3 to 15 percent. Slight where slope is 3 to 15 percent. Slight_.__.___
Moderate where slope is more than 15 | Moderate where slope is more than 15 ’
percent. percent.
Alton: AgA, AgB, AlA____________ Slight . . Slight . Severe._.____
Bedington: BeA, BeB, BeC___..... Slighto oo Slight o ____ Slight_._.____
Bowmansville: Booo._o oo _..___ SHghte o e e SeVere . - e Severe..____._
Chalfont: CaA, CaB____...___.__.. Shight_ . Moderate .o ____ Moderate_____
Chester: CeA, CeB, CeC, CeD, ChD.| Slight where slope is 0 to 15 percent. Slight where stope is 0 to 15 percent. Slight_.______
Moderate where slope is more than 15 | Moderate where slope is more than 15
percent or where surface is stony, percent or where surface is stony.
Clarksburg: CIB_ .. ... Slighto oo - Slight_ oL Slight____.___
Culleoka-Weikert: CwB, CwC_ ... Slight e Slighto o Severe. .. ____
Doylestown: DoA, DoB._._._..__. Slight. .. Severe. - oo el Severe. . _.___
Duffield: DsBoooo oo Slight o e Slighto . Slight....____
Duffield and Washington: DtC_____ Moderate. oo oo Moderate o ca e oo oo oo Slight_.______
Duncannon: DuA, DuBooo ... .__. Slight. e oa Slight - e Slight..._____
Fallsington, gravelly subsoil variant: | Slight.. ___ . . ___ .. ___.__.. Severe. - oo e Severe. - .____
Fa.
Hatboro: Haoeooo o oo Slighte . oo Severe. - oL Severe....__.
Howell: HoA, HoB...__..._______ Slight_ . Slight e __ Slight_.___.__
Klinesville: KIB, KIC, KID..._.._. Slight o s Slight where slope is 3 to 15 percent. Severe_..____
Moderate where slope is more than 15
percent.
Lansdale: LaA, LaB, LaC, LaD, Slight where slope is 0 to 15 percent. Slight where slope is 0 to 15 percent. Slight_..__.__
LdB, LdD, LdE, Moderate where slope is more than 15 | Moderate where slope is 15 to 25 per-
percent. cent or surface is extremely stony.
Severe where slope is more than 25
percent.
Lawrenceville: LgA, LgB_._________ Slight e e o e Stight. . Slight..._..._
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management
suited to commercial woodland and are not listed]
Degree of limitations—Continued Suitable species—
Plant competition Quality of site
Windthrow To favor in existing stands For planting or seeding
hazard
Conifers Hardwoods
Severe_ . .___. Moderate..-_. Moderate..._ - Yellow-poplar, red oak, ash, | Yellow-poplar, larch, Virginia | Good.
sugar maple. pine, white pine, Norway
spruce.
Moderate... .- Slight-—_.___- Slighte. o --_ Yellow-poplar, red oak, ash, | Yellow-poplar, larch, Virginia | Good.
sugar maple, pine, white pine, Norway
spruce.
Slight-_..__.- Slight..______ Slight.....__ Red maple, black oak._ . ___-- White pine, Virginia pine-.._.___ Poor.
Severe_ . _.-_. Moderate...-_| Slight__._____ Yellow-poplar, red oak, ash, | Yellow-poplar, larch, Norway | Very good.
sugar maple. spruce, white pine, black wal-
nut, Virginia pine,
Severe-_.___. Severe-_____. Moderate... - - Pin oak, red maple, sycamore___|{ White pine, white spruce___.___ Fair.
Severe_ . _..-. Moderate..__ .| Moderate..___ Yellow-poplar, red oak, ash, | Yellow-poplar, white pine, white | Good.
sugar maple, red maple. spruce, Norway spruce.
Severe_ _.____ Moderate...-- Slight....____ Red oak, yellow-poplar, ash, | Yellow-poplar, black walnut, | Very good.
black walnut, sugar maple, larch, Norway spruce, white
white pine. pine.
Severe_ oo _.- Moderate... - - Slight_--.____ Yellow-poplar, ash, sugar maple.| Yellow-poplar, larch, Norway | Very good.
spruce, white pine.
Slight_...____ Slight__._____ Moderate__.__ Pin oak, red maple, sycamore.__| White pine, white spruce- ... Fair.
Moderate_-.__ Moderate_____ Severe__..___ Pin oak, red maple, sycamore.__| White pine, white spruce-.-_.__ Fair.
Severe. _._._- Moderate_ ... Slight___.__.__ Yellow pine, black walnut, red | Yellow pine, black walnut, larch, | Lxcellent.
oak, ash, sugar maple. Norway spruce, white pine.
Severe_ __._._ Moderate_..-. Slight___.____ Yellow pine, black walnut, red | Yellow pine, black walnut, larch, | Excellent.
oak, ash, sugar maple. Norway spruce, white pine.
Severe_ . ... Moderate..__- Slight__..____ Yellow pine, black walnut, red | Yellow pine, black walnut, larch,) Very good
oak, ash, sugar maple. Norway spruce, white pine.
Moderate...-- Moderate_ ... Severe-_._.._ Yellow-poplar, red onk, ash, | Yellow-poplar, larch, Norway | Very good.
sugar maple. spruce, white spruce, white
pine.
Severe..__._. Severe_______ Moderate.____ Pin oak, red maple, sycamore..-| White pine, white spruce_.__..__ Fair.
Severe.___.__ Moderate.____ Slighto e oo Yellow-poplar, black walnut, | Yellow-poplar, black walnut, | Very good.
red oak, ash, sugar maple. larch, Norway spruce, white
pine.
Slight_._..___ Slight._______ Slightoo.___ Red oak, black oak, chestnut | Virginia pine, white pine..._..__ Fair.
oak, Virginia pine.
Moderate..__. Severe..____. Slight.._._.__ Yellow-poplar, red oak, ash, | Yellow-poplar, larch, Norway | Good.
sugar maple, Virginia pine. spruce, Virginia pine, white
pine.
Moderate___.__ Slight_____.__ Slight__..___. Yellow-poplar, red oak, ash, | Yellow-poplar, larch, Norway | Good.
sugar maple, Virginia pine. spruce, Virginia pine, white

pine.
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Soils and mapping symbols

Degree of limitations

Erosion hazard Scuipment limitation Seedling
mortality
Lehigh: LhB, LhC, LIDo_...__.. Slight where slope is 2 to 8 percent. | Moderate. o .o oooo oo . Moderate..__.
Moderate where slope is § to 18 per-
cent and surface is channery.
Severe where surface is extremely stony.
Manor: MaB, MaC, MaD, MbD___| Slight where slope is 3 to 8 percent. | Slight where slope is 3 to 15 percent. | Moderate_..._
Moderate where slope is 8 to 15 per- | Moderate where slope is more than 15
cent. percent, or surface is stony.
Severe where slope is more than 15 per-
cent or surface is stony.
Manor and Chester: McE.... ... Severe . oL SEVEre . _ oo e Moderate_...._
Mount Lucas: MIA, MIB, MIC, | Slight where slope is 0 to 15 percent. | Slight where surface is silt loam. Slight-.____._
Mo B, MoD. Moderate where slope is 8 to 25 per- | Moderate where surface is extremely
cent and surface is extremely stony. stony silt loam.
Neshaminy: NeB, NeC, NhB, | Slight where surface is channery or | Slight where surface is channery. | Slight..______
NhD, NhE, slope is 0 to 8 percent. Moderate where surface is extremely
Moderate where surface is extremely stony and slope is 0 to 25 percent.
stony and slope is 8 to 25 percent. | Severe where slope is more than 25 per-
Severe where slope is more than 25 cent,
percent.
Penn: PeA, PeB, PeC, PeD_...... Slight where slope is 0 to 15 percent. Slight where slope is 0 to 15 percent. Moderate.._..
Moderate where slope is more than 15 | Maderate where slope is more than 15
percent, percent.
Penn-Klinesville:
PhB3, PkC3 . _._ Shghte e Slighto . o __ Severe._ _____
PID, PIE. e Slight where slope is 8 to 25 percent. Moderate where slope is 8 to 25 percent. | Severe. . .____
Moderate where slope is more than 25 | Severe where slope is more than 25 per-
percent, cent.
Penn-Lansdale: PnB, PnC.._.___. SHgh e e Slight Moderate._ ..
Pope: PoA, PpA, PpB__ . _______.. ] 1 o1 ISP Slghte e e .. Slight______..
Readington: RdA, RdB, RdC.__.__ Slight where slope is 0 to 8 percent. SHghte . e e oo Slight______._
Moderate where slope is more than 8
percent.
Reaville: ReA, ReB, ReC_.._..__.| Slight where slope is 0 to 8 percent. SCVere - - o e Severe_ . .____
Moaoderate where slope is more than 8
percent.
Rowland: Ro..___.________.__._. Slght e o oo SNt o e e Slight______..
Steinsburg: StB, StC, StD_._______ Slighte e e Slight where slope is 3 to 15 percent. Moderate.__..
Moderate where slope is more than 15
percent.,
Towhee: ToA, ToB, TwB______..__ Slght e o oo Severe. - oo Severe...____
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Degree of limitations—Continued Suitable species—
Plant competition Quality of site
Windthrow To favor in existing stands For planting or sceding
hazard
Conifers Hardwoods
Severe. - _.__ Moderate. .- -| Moderate_____ Yellow-poplar, red oak, ash, { Yellow-poplar, larch, Norway | Good.
sugar maple, red maple. spruce, white pine.
Severe._ ... Moderate. ... Slight_._.____ Yellow-poplar, red oak, Vir-| Yellow-poplar, larch, Virginia | Very good.
ginia pine, ash. pine, Norway spruce, white
pine.
Severe— ... Moderate_ .. Slight. ... Yellow-poplar, red oak, Vir- [ Yellow-poplar, larch, Virginia [ Very good.
ginia pine, ash. pine, Norway spruce, white
pine.
Severe. - .-~ Moderate___-. Slight.._.-___ Yellow-poplar, red oak, ash, | Yellow-poplar, larch, Virginia | Very good.
sugar maple, Virginia pine. pine, Norway spruce, white
spruce, white pine.
Severe__ . ____ Moderate...__ Slight._ ... __ Yellow-poplar, black walnut, | Yellow-poplar, black walnut, | Very good.
ash, sugar maple, red oak. larch, Virginin pine, Norway
spruce, white pine.
Moderate_...- Slight._._..__ Slight..___._. Yellow-poplar, red oak, black | Yellow-peplar, Virginia pine, | Good.
oak, Virginia pine. larch, Norway spruce, white
pine.
Slighto. ... _. Stight-..____- Moderate-...- Black oak, chestnut oak, Vir- | Virginia pine, white pine, pitch | Poor.
__ginia pine. _ pine.
Slight.. .- Slight__._.._. Moderate_.___ Black ouak, chestnut oak, Vir- [ Virginia pine, white pine, pitch | Poor,
ginia pine. pine.
Moderate_.___ Slight.-.__-- Slight___..___ Yellow-poplar, red oak, black | Yellow-poplar, Virginia pine, | Good.
nak, Virginia pine. larch, Norway spruce, white
pine.
Severe_ - .___. Moderate._.-- Slight..._.._- Yellow-poplar, black walnut, | Yellow-poplar, black walnut, | Very good.
red oak, ash, sugar maple. larch, Norway spruce, white
pine.
Moderate.....- Slight oo auo-- Slight..._..__ Yellow-poplar, red oak, ash, | Yellow-poplar, larch, Norway | Good.
sugar maple. spruce, white pine.
Moderate..... Moderate_-._. Severe. - - -_.-| Red oak, black oak, red maple, | Virginia pine, white pine..._.__ Fair,
Virginia pine,
Severéo....-- Moderate.._._ Slight__.-..-- Yellow-poplar, black walnut, red | Yellow-poplar, black walnut, | Very good.
oak, ash, sugar maple. larch, Norway spruce, white
pine.
Moderate___.. Slight_.._____ Slighto..-____ Red oak, black oak, ash, Vir- { White pine, Virginia pine_______ Good.
ginia pine.
Moderate_____ Moderate_____ Severe. ... Yellow-poplar, red oak, ash, | Yellow-poplar, white pine, white | Good.
sugar maple. spruce.
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Degree of limitations
Soils and mapping symbols

Erosion hazard Equipment limitation Seedling

mortality
Urbana: UrA, UrBo oo Slghte o e ccmeeeeoa- Slight o e eeeeceeee Slight__._____
Washington: WaB_. ... ____ ... Slight oo oo iis SHEN e e e mme Slight._______
Weikert-Culleoka: WeDooooooo__.- Slightie e Moderate oo oo ooo o Severe.._.._.
Woodstown: WoA . oooomoaoaoC SHght o o e s Moderate oo e e iceceeeeca Slightc e e oaee

18,750 board feet per acre. A site index of 65 to 74 is
rated good, and the expected yield at age 50 is about
9,750 board feet per acre. A site index of 55 to 64 is
rated fair, and the expected yield at age 50 is about
6,300 board feet per acre. A site index of less than 54
is rated poor, and the expected yield at age 50 is less
than 3,250 board feet per acre.

For yellow-poplar an excellent site has a site index
of 95 or better, and the expected yield at age 50 is 32,150
board feet per acre (4, 9). A site index of 85 to 95 is rated
wery good, and the expected yield at age 50 is about
94,000 board feet per acre. A site index of 75 to 85 is good,
and the expected yield is 17,620 board feet per acre. A
site index of 65 to 75 is fair, and the expected yield is
11,400 board feet per acre. A site index of 55 to 65 is poor
and the expected yield is 5,600 board feet per acre.

The site index for other trees, such as white pine, sugar
maple, ash, and black cherry, varies somewhat. The bet-
ter sites support the trees of species that are tallest at
the age of 50 years. As the site quality decreases, the
height of the trees decreases accordingly. More infor-
mation on site index for other tree species can be ob-
tained from the United States Department of Agricul-
ture, Soil Conservation Service, and from the Bureau
of Forests, Pennsylvania Department of Environmental
Resources.

Use of the Soils for Wildlife

The kinds and amounts of wildlife in Bucks and
Philadelphia Counties depend on the kinds of soils. The
relationships, however, are not always easily distin-
guished. Soils affect wildlife through their influence on
the vegetation that grows and supplies food and cover
for the wildlife.

‘Under natural conditions, the distribution of the vari-
ous kinds of soils in an area depends on the patterns
or combinations of vegetation. An area is inhabited by
the kinds of wildlife that have their habitat require-
ments met by the vegetation in the area. If the natural

4By Crayron L. Hreincy, wildlife biologist, Soil Conservation
Service,

conditions in the area are altered by drainage, or by
the other practices used in managing farms or woodland,
the kinds and patterns of vegetation change and, in
turn, the kinds and numbers of wildlife.

Kinds of wildlife

Information in the following paragraphs relates only
to the distribution and abundance of wildlife in Bucks
County.

White-tailed deer are considered forest species, but
they neither prefer nor do well in large mature forests.
They prefer a combination of brush or young trees,
lesser amounts of mature trees, and small open areas.
Deer can be found in woodlots throughout Bucks
County. The largest concentrations occur in the north-
east corner of the county along the Delaware River in
Tinicum, Haycock, Nockamixon, Bridgeton, and Dur-
ham townships. The deer population generally declines
south and west of these townships. It is high, however,
along the river in the Solebury and Jericho Mountain
area. The distribution and abundance of deer do not
appear to relate to the kinds of soil, but the larger deer
are associated with the more fertile soils in the Lansdale-
Lawrenceville and the Duffield-Washington soil associa-
tions.

Gray squirrels and cottontail rabbits are found
throughout the county. The concentrations of squirrels
appear to coincide with the deer population, especially
in mature woodland. The largest populations of cotton-
tails seem to be in the northern part of Bucks County
on the Towhee-Neshaminy-Mount Lucas and the Ches-
ter soil associations. This is marginal farmland that
is growing up into brush. Lower Makefield, Falls, and
Bristol Townships in the southern end of the county
also have a high rabbit population. The populations
here coincide with areas of active farming.

Pheasant and doves are abundant on farms. They are
most numerons in the southern part of the county, but
no correlation secems to exist with soils. High densities
in the north seem to be correlated with the Abbottstown-
Doylestown-Reaville soil association.
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Degree of limitations—Continued Suitable species—
Plant competition Quality of site
W}ndthrow To favor in existing stands For planting or seeding
hazard
Conifers Hardwoods

Severe_. - .o___ Moderate._.._ Slight._..____ Yellow-poplar, red oak, ash, | Yellow-poplar, larch, Norway | Very good.
sugar maple, red maple, white spruce, white pine.
pine.

Severe. . __.___ Moderate--._. Slight__..__.. Yellow-poplar, black walnut, | Yellow-poplar, larch, Norway | Excellent.
red oak, ash, sugar maple. spruce, white pine.

Slight_.._._.. Slight____-~__ Moderate---._ Red oak, black oak, chestnut | Virginia pine, white pine, pitch | Fair.
oak, Virginia pine. pine.

Severe___._._ Moderate...__ Slight ... Yellow-poplar, red oak, ash, | Yellow-poplar, larch, Norway | Very good.
sugar maple. spruce, white pine.

Waterfowl, mainly mallards, wood ducks, black ducks,
and teal, can be found in fair numbers on the lower part
of the Delaware River, and in lesser numbers on the
upper Delaware River, Brush Meadows, Tohickon Creek,
and the Pennsylvania Canal. Canada geese are the most
abundant waterfowl. They are primarily resident birds
that utilize farm ponds except during the coldest part
of the winter.

Small populations of grouse and woodcock inhabit the
county. The grouse are on the Towhee-Neshaminy-Mount
Lucas soil association, and the woodcock are on moist,
well-drained soils along most waterways.

Soil suitability for wildlife

In table 8, the soils are rated according to their suit-
ability for six types of wildlife food and cover, two types
of water developments, and three kinds of wildlife (7).
These wildlife habitat elements are described in the fol-
lowing paragraphs.

Grain and seed crops are domestic grains or seed-pro-
ducing annual herbaceous plants that are planted to
produce food for wildlife. Examples are corn, sorghum,
wheat, millet, buckwheat, soybeans, and sunflower.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted to furnish food
and cover for wildlife. Examples are fescue, brome, blue-
grass, timothy, redtop, orchardgrass, reed canarygrass,
clover, trefoil, alfalfa, and sericea lespedeza.

Wild herbaceous upland plants are native or intro-
duced perennial grasses or forbs that generally are estab-
lished naturally and that provide food and cover mainly
for upland wildlife. Examples are ragweed, wheatgrass,
wildrye, catgrass, pokeweed, strawberries, beggarweed,
goldenrod, and dandelion.

Hardwood woody plants are deciduous trees, shrubs,
and woody vines that produce fruit, nuts, buds, catkins,
twigs, or foliage that are used extensively as food by
wildlife and that commonly are established naturally but
also may be planted. Examples are oak, beech, cherry,
hawthorn, dogwood, viburnums, holly, maple, birch, and
poplar. Smaller plants include grape, honeysuckle, blue-
berry, briers, greenbrier, raspberry, and roses.

Coniferous woody plants are cone-bearing trees and
shrubs that are important to wildlife primarily as cover
but also furnish food in the form of browse, seeds, or
cones. These trees and shrubs are commonly established
naturally, but they also may be planted. Examples are
pine, spruce, white-cedar, hemlock, fir, redcedar, juniper,
and yew.

Wet food and cover plants are annual and perennial
grasses and grasslike plants on moist to wet sites, exclud-
ing submerged or floating aquatic plants that produce the
food and cover used mainly by wetland wildlife. xamples
of wetland food plants are smartweed, wild millet, bul-
rushes, sedges, wild rice, switchgrass, reed canarygrass,
and cattails.

Shallow water developments ave areas of water that
have been made by building low dikes or levees, by dig-
ging shallow excavations, or by using devices to control
the water of marshy streams or channels.

Excavated ponds are dugout areas or a combination
of dugout areas and low dikes that hold water of suit-
able quality, suitable depth, and in ample supply for
the production of fish or wildlife. Such a pond should
have a surface area of at least one-quarter acre and an
average depth of 6 feet or more in at least a quarter
of the area. Also required is a water table that is per-
manently high or another source of unpolluted water
of low acidity.

Openland wildlife are the birds and mammals com-
monly found in crop fields, in meadows and pastures,
and on nonforested, overgrown land. Among these birds
and mammals are quail, ring-necked pheasant, mourning
doves, woodcock, cottontail rabbit, meadowlarks, kill-
deer, and field sparrows.

Woodland wildlife are birds and mammals commonly
found in wooded areas. Examples are ruffed grouse, wild
turkey, wood thrushes, warblers, vireos, deer, squirrel,
and raccoon.

Wetland wildlife are birds and mammals commonly
found in marshes and swamps. Examples are ducks,
geese, heron, snipe, rails, coots, muskrvat, mink, and
beaver.
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[The land types Alluvial land, Urban land, and the Urban land

Wildlife habitat elements
Soils and map symbols
Grain and seed Grasses and Wild herbaceous Hardwood woody | Coniferous woody
crops legumes upland plants plants plants
Abbottstown:

N Suited oo Suited . - ___.__. Well suited ... Well suited . ___. Well suited . __
AbB - e Suited - - oo Suited ... .. ___._ Well suited ___.___ Well suited ______. Well suited __.____
ABC o e e e Suited - - cceoaas Suited - ... ._.___. Well suited .______ Well suited _______ Well suited _______

Aliecnwood: !

‘ m}\d B AQC - e Suited - - - .. ... ___ Well suited __.____ Well suited ._____. Well suited .___.__ Well suited _______
AdD oo Poorly suited .- ___} Suited ... .. ..___ Well suited ._____. Well suited . ____. Well suited .______

Alton: AgA, AgB, AlA__.._._. Poorly suited .. __.| Suited ... ________] Suited--....._.__| Poorly suited___.__| Poorly suited_____

Bedington:

¢ llé% ____________________ Well suited - _____ Well suited ._____. Well suited ___..__ Well suited ... ____ Well suited .______
BeB, BeC oo oo Suited . - ..o _o___ Well suited ... ____ Well suited ____.__ Well suited ._____. Well suited . _____

Bowmansville: Boo._ . ___ Poorly suited - - - Suited . ___._...__ Suited _ . . ________ Suited ... ________| Suited_ . _________
Chalfont:

b éa A e eeeeeeee Suited .. . _______| Suited_ .. .._..... Well suited __..._. Well suited ._.____ Well suited ______.

CaB o oo Suited - - _ .o _... Suited . ______.___. Well suited _______ Well suited _______ Well suited .______
Chester:

! CeA o Well suited ... - Well suited ... _._ Well suited _.__.___ Well suited .______ Well suited _______
CeB, CeCrmmmmeaaeee Suited . __ _.____.. Well suited _.._.__ Well suited ... Well suited ______. Well suited .. _____
(071 5 S Poorly suited - - .._| Suited___________ Well suited ._.__._ Well suited ._.____ Well suited _______
ChD oo Not suited. ... _. Poorly suited . . ___| Poorly suited .. ___| Suited ___________ Suited - _________

Clarksburg: CIB_ .. _____ Suited - - - -._-____| Well suited _______ Well suited _______ Well suited ._____. Well suited _..____
Culleoka-Weikert: CwB,CwC_| Not suited ..oano__ Poorly suited . . .__| Poorly suited._.__| Not suited_....____ Not suited_______._
Doylestown:

o3 D%A ____________________ Poorly suited .- ... Suited . __________| Suited.___.______| Suited___________ Suited - .. ___.___

DOB - e Poorly suited - - .- Suited - . ________| Suited ... _.______ Suited . _ - ___.____ Suited - - _.___.___
Duflield: DsBoo oo Suited - .. cocoooo-| Well suited ... Well suited ..._.__ Well suited .______ Well suited . _____
Duffield and Washington: DtC_| Suited ... ..---.._| Well suited.__.__.__ Well suited .. _.___ Well suited ._.____ Well suited __.____
Duncannon:

Lm UA oo Well suited ... Well suited .______ Well suited ._____. Well suited ...__._ Well suited ...____
DUB e Suited . .. c.o—-—-_} Well suited._____. Well suited .____.. Well suited ..____. Well suited .. _____

Fallsington gravelly subsoil | Poorly suited..-___ Suited .- . ... ____| Suited-._..______ Suited - - ____.___ Suited ... ________
variant: Fa.

Hathboro: Ha - oooocmeaa_. Poorly suited - - -] Suited.__._______| Suited .. ..__..__ Suited . .. .. _._._. Suited . .- ________

Howell:

oA Well suited - - .. Well suited .o.____ Well suited __.___. Well suited .. __ Well suited .______

[ 1Y = S Suited . - o] Well suited ._.___. Well suited .___.__ Well suited ._.____ Well suited _______
Kilinesville: KIB, KIC, KID_...] Notsuited-_-.._... Poorly suited - - .._[ Poorly suited.._._| Not suited________ Not suited_._____.
Lansdale: . . .

LaA e Well suited .- - Well suited.__.___ Well suited.___.._ Well suited.______ Well suited_______

LaB, LaC_ oo Suited .. . ___.--__ Well suited__.____ Well suited______. Well suited.....__ Well suited_______

(17 5 D Poorly suited- .. __ Suited. . ____._.__. Well suited_______ Well suited__..___ Well suited.______

LdB, LdD, LdE____.._._. Not suited______.. Not suited.-_.____ Poorly suited.____ Poorly suited_.___ Poorly suited.._.__
Lawrenceville: . . ) )

LEA oo Well suited .. ... __ Well suited.______ Well suited._.____ Well suited__.____ Well suited.____._

LgB oo Suited . - - oo Well suited ... __ Well suited-.____. Well suited_______ Well suited.______
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Wildlife habitat elements—Continued Kinds of wildlife

Wet food and cover Shallow water Ixcavated ponds Openland Woodland Wetland

plants developments
Suited__________.__ Suited_ - - ____.____ Suited_ . ... Well suited_____..__ Well suited. .__..___ Suited.
Poorly suited_ .. ____ Not suited..____.___ Not suited..._._____ Well suited. .. ___.___ Well suited_ - ..____ Not suited.
Not suited. ... .- Not suited. oo oooo oo Not suited.....____. Well suited - .._.__ Well suited. ... -. Not suited.
Not suited.______.__ Not suited-ooo ... - Not suited..__._.___ Well suited_ ... __ Well suited_ - ... Not suited.
Not suited . _.._..__ Not suited-ooo .- -. Not suited___.______ Suited. o oo oo . Well suited. ... ... Not suited.
Not suited.____.____ Not suited._._______ Not suited. .. _._____ Suited. - _ _.___.___. Poorly suited_ . _____ Not suited.
Not suitedo oo oon o Not suited-ococooooo Not suited.._._..__ Well suited_ _____.__ Well suited. ..o~ Not suited.
Not suited.._ .- __ Not suited--._..__ .. Not suited____..___ Well suited_...___._ Well suited o e - Not suited.
Poorly suited. - ..._. Suited. oo oo Suited_ - _ __________ Poorly suited .. _ .._._ Suited_ - oo .- Suited.
Suited. - _ _cmoaaos Suited. - o oo Suited_ _ - _________. Well suited_________ Well suited_ ... Suited.
Poorly suited. - _.___ Not suited-—-. ... Not suited. ... ______ Well suited - ..o .._.__ Well suited .. ..o .. Not, suited.
Not suited-o_..__._ Not suited.__.__..__ Not suited...__._____ Well suited. ________ Well suited. .___...__ Not suited.
Not suited-...______ Not suited_.._____._ Not suited- ... ... Well suited_ . ....._ Well suited.. . _._..__ Not suited.
Not suited ... .o ____ Not suited..___.____ Not suited..__._____ Suited_ .. _______ Well suited_ . ______ Not suited.
Not suited-wceooas Not suited ..o ... Not suitedo_._._... Poorly suited__ . _.__ Suited_ .. __.____ Not suited.
Not suited-o.. oo _. Not suited oo eoooo. Not suited_ .o Well suited_______._ Well suited. ... .. ._ Not suited.
Not suited_ .. _._.. Not suited.....___. Not suited.... ... Poorly suited..._.._. Not suited__..___._. Not suited.
Well suited. ......_. Well suited. .___._._ Poorly suited_. . _____ Suited. . ... ______ Suited_ - - ... Well suited.
Poorly suited. .. ... Not suited..._.__... Not suited.___._.___ Suited. .. ___.____... Suited . - - oo Not suited,
Not suited .. ....__ Not suited_ ... o.___. Not suited..________ Well suited. _______. Well suited. ... Not suited.
Not suitedo.o. .o .. Not suited_..._..... Not suited_ ... ._._ Well suited .. ___.__. Well suited- ... __ Not suited.
Not suited._._.._._. Not suited_ ... Not suited_ ..o Well suited.________ Well suited ... ______ Not suited.
Not suited e oo Not suited. .. oo oo Not suited_ oo oo oo Well suited.. .. __.... Well suited..._..-_..| Not suited.
Well suited. . ..o ..._ Suited. o ... Suited. - . _.______ Suited. __________.._ Suited. o e oo Well suited,
Poorly suited--..... Suited- - ... Suited. - - o oo Poorly suited. . ..... Suited_ - _.._.__ Suited.
Not suited...___.___ Not suited. ... ______ Not suited....._____ Well suited. .o .o..__ Well suited._._._.__ Not suited.
Not suited__._..____ Not suited_____. ... Not suited. . _______ Well suited.__._..._ Well suited- . ... Not suited.
Not suitedoooa .. Not suited .. __.___ Not suited-._-._.__. Poorly suited_______ Not suited....____. Not suited.
Not suited-_.______ Not suited_...______ Not suited__._..___. Well suited_ . ____.__. Well suited.__.__._. Not suited.
Not suited-.___.__._ Not suited-—o_. ... Not suited..____.._. Well suited_ _. ... Well suited.._._.___ Not suited.
Not suited..o_ ... Not suited...__._._. Not suited.__.______ uited. - . oo Well suited_ . _._..__ Not suited.
Not suited-.____.__. Not suited-_ .. ... Not suited-.__.____ Not suited._._._.___ Poorly suited. . ... Not suited.
Poorly suited. . ._._. Poorly suited_ - .. ... Poorly suited__ ____. Well suited .. ___ Well suited_________ Suited.
Not suited--._______ Not suited_ ... __ Not suited___._____._ Well suited_ . _.___._ Well suited....._..._ Not suited.
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TasrLe 3.—Suitability of soils for elements

Soils and map symbols

Wildlife habitat elements

Grain and seed

Grasses and

Wild herbaceous

Hardwood woody

Coniferous woody

crops legumes upland plants plants plants
Lehigh: ]

LhB, LhC_ .. Suited . .o oo _. Well suited_______ Well suited...._._ Well suited._.__._ Well suited ... .___

[ Not suited____..-_ Not suited____ - .. Poorly suited_ . .__| Suited_ __________ Suited. .- .. ______
Manor:

MaB, MaC__ oo _ Suited_ - .._._-__ Well suited.______ Well suited ... Well suited...__ .. Well suited.______

MaD .o eaeas Poorly suited_____ Suited_ .- Well suited . ______ Well suited.______ Well suited . __.__.

MbD ek Not suited--__. .- Not suited-_._____ Poorly suited- - ___ Poorly suited. . .__| Poorly suited._.__
Manor and Chester: McE..._| Not suited......__ Not suited- ... Poorly suited_____| Poorly suited_____ Poorly suited_ ___.
Marsh: Mh_______________ Not suited__...___ Not suited..._____ Not suited________ Not suited.._.____| Not suited_.______
Mount Lucas:

MIA et Well suited . _____. Well suited . ___._. Well suited _______ Well suited______. Well suited - ______

MIB, MIC. oo Suited__ . ________ Well suited_______ Well suited - ... Well suited______._ Well suited - .. ___

MoB, MoD_ .- Not suited_ . o.-- Not suited.an. .- Poorly suited . _ _. Suited_ - - ________ Suited - - oo ______
Neshaminy:

NeB, NeC_._________...- Suited______..___ Well suited . ._____ Well suited..__.__. Well suited_______ Well suifed_______

NhB, NhD, NhE_________ Not suited__..____ Not suited..______ Poorly suited.____ Poorly suited_ - ___| Poorly suited_____
Penn: ]

PeA, PeB, PeC.. ... _.- Suited_ .o oo -.- Well suited. ... Well suited__.____ Well suited ... _.__ Well suited.______

PeD . e Poorly suited_____ Suited______.__._ Well suited_______ Well suited . ______ Well suited . _.____
Penn-Klinesville: PhB3, PkC3,

PID, Pl E e Not suited. . ___._ Poorly suited..._..| Poorly suited...__._| Not suited..______ Not suited._______
Penn-Lansdale: PnB, PnC___} Suited. . _________ Well suited______. Well suited_______ Well suited______. Well suited .. ____
Pope:

PoA, PpBo_ . Suited - - . ...-_ Well suited_____.__ Well suited ___.___ Well suited..______ Well suited.______

PPA e Well suited_.______ Well suited____._._ Well suited.._____ Well suited-______ Well suited_______
Readington: ) ]

RAA e Well suited....___ Well suited_______ Well suited.._._.. Well suited._.____ Well suited . ______

RdB, RdC_ ... Suited_ ... Well suited_..____ Well suited___.._. Well suited . _.____ Well suited .. _____
Reaville:

ReA oo oo Suited . - .. ____ Suited - - - ________ Well suited .. ...__ Suited- - oo Suited . - - .. _.__

ReB, ReC. oo oo _.__ Suited. . _______._ Suited___________ Well suited__.____ Suited_ - ... Suited__________.
Rowland: Roaooeoooo____ Suited-. ....___ Well suited_._.___ Well suited._____._ Well suited_.____ Well suited _______
Steinsburg: ' _

StB, StCo e Suited_ _________. Well suited .__.___ Well suited_______ Suited - __ ________ Suited - - - oo __

St oo Poorly suited_ - ___ Suited_ .- ___.____ Well suited ... ___ Suited . o oo ... Suited . _ - ______._
Towhee:

ToA e Poorly suited__ - Suited oo eoaoo. Suited. . . .._____ Suited. - ... ____ Suited_ __._______

ToB . e Poorly suited_____ Suited. . - ..o __ Suited_ .o oo __ Suited .- _________ Suited. . _._______

TwB oo Not suited_______ Not suited_._______ Poorly suited_ - .. Poorly suited. - ___ Poorly suited . . .__
Urbana: :

UrA e Well suited___._.__ Well suited_______ Well suited.._____ Well suited.______ Well suited.___.__

UrB oo oo eemeeee oo Suited_ - _______. Well suited. .- .__ Well suited. .. .___ Well suited ... Well suited ______.
Washington: WaB__________ Well suited_______ Well suited_._____ Well suited_ ... Well suited___.__. Well suited . ______
Weikert-Culleoka: WeD______ Not suited....._._ Poorly suited_____ Poorly suited_ .. __ Not suited________ Not suited.___.__.
Woodstown: WoA______.____ Well suited_...___ Well suited - _.__._ Well suited . _..___ Well suited . _____. Well suited. ______
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Wildlife habitat elements—Continued

Kinds of wildlife

Wet food and cover Shallow water ixcavated ponds Openland Woodland Wetland
plants developments

Not suited__._______ Not suited._________ Not suited-.__._____ Well suited. _._._.__ Well suited_.__..._. Not suited.
Not suited_..._...__ Not suited.._____.__ Not suited..______._ Not suited..______._ Suited. o o _..o... Not suited.
Not suited.__.______ Not suited-... . ____ Not suited___.______ Well suited. ..____.__ Well suited. _.____.._ Not suited.
Not suited..._______ Not suited__________ Not suited__________ Suited_ - o .___.__ Well suited_ ____.___ Not suited.
Not suited___.______ Not suited__________ Not suited_.._._____ Not suited.__.______ Poorly suited. ... __ Not suited.
Not suited.__.______ Not suited_.___.____ Not suited_.________ Not suited___ ______ Poorly suited.______ Not suited.
Well suited _________ Well suited.________ Well suited . ________ Not suited.__.____.___ Not suited__..______ Well suited.
Poorly suited_.______ Poorly suited._ ______ Poorly suited_ ______ Well suited. ________ Well suited_ . ___._ Suited.

Not suited__.____.___ Not suited__________ Not suited_.____.___ Well suited_ _______. Well suited . _.______ Not suited.
Not suited__._.___ .. Not suited_.___.____ Not suited_.________ Not suited__._______ Suited. . ______.___._ Not suited.
Not suited____.__.___ Not suited..________ Not suited._..______ Well suited. .____.___ Well suited . _...____ Not suited.
Not suited.....___._ Not suited_.__._____ Not suited....______ Not suited...__._.__| Poorly suited. . ._..__ Not suited.
Not suited_..__.____ Not suited__________ Not suited. _________ Well suited. ________ Well suited. _._...__ Not suited.
Not suited..__._____ Not suited-_ ... _____ Not suited._________ Suited. . ______.____ Well suited . .. ___.__ Not suited.
Not suited.__.______ Not suited__________ Not suited...._.____ Poorly suited_ . ___.. Not suited-..._______ Not suited.
Not suited.__._.____ Not suited.__.______ Not suited._________ Well suited__.._____ Well suited_________ Not suited.
Not suited-______.__ Not suited-_______.._ Not suited___._.____ Well suited...__..__ Well suited. ________ Not suited.
Not suited.___.___._ Not suited__________ Not suited....__.___. Well suited . __..____ Well suited. . _______ Not suited.
Poorly suited. _ . ____ Poorly suited. _ . __._ Poorly suited_ _ ___._ Well suited-._._____ Well suited. ._..____ Suited.
Not suited..________ Not suited_.__._____ Not suited._________ Well suited. _._.____ Well suited. . _.____. Not suited.
Suited. ... __._____. Suited. _ . __________ Not suited____._____ Suited_ - _______.____ Suited. . - __.__ Suited.
Suited_ - .. _________ Not suited_ . __ .. __ Not suited__________ Suited_ . .. _________ Suited. - .. ___.___.. Not suited,
Poorly suited. ___. .. Poorly suited. . _____ Poorly suited. _ _____ Well suited. .___.__. Well suited . ________ Suited.
Not suited....._.___ Not suited__________ Not suited_._.______ Well suited_ . _______ Suited. - - .. _._.__ Not suited.
Not suited-.__._____ Not suited__._______ Not suited..________ Suited .. ..o _______. Suited. . .. __._.____ Not suited.
Well suited._ . __..___ Well suited. ________ Well suited_ . _._____ Suited_ __ . ________ Suited. - ... ... Well suited.
Suited_ - ... ___.__ Not, suited__________ Not suited__________ Suited_ . ... ___.___ Suited_ __________._ Not suited.
Poorly suited_ .. ____ Not suited__________ Not suited_______.__ Not suited...._ ... Poorly suited_ _____. Not suited.
Poorly suited. - _____| Poorly suited_______ Poorly suited_ ______ Well suited_________ Well suited._.______ Suited.

Not suited__._______ Not suited__________ Not suited.._______. Well suited.___..___ Well suited_____.___ Not suited.
Not suited._._______ Not suited___.._____ Not suited ... ______ Well suited. .______._ Well suited . ___.____ Not suited.
Not suited.....__.._ Not suited-. ... .____ Not suited.._._____. Poorty suited_ - _____ Not suited-...______ Not suited.
Poorly suited. . ___. Poorly suited_ ______ Poorly suited_ ______ Well suited. .o._____ Well suited. .. ____ Suited.
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Each rating under “Kinds of wildlife” in table 3 is
based on the ratings listed for the habitat elements in
the first part of the table. For openland wildlife the
rating is based on the ratings shown for grain and seed
crops, grasses and legumes, wild herbaceous upland
plants, hardwood woody plants, and coniferous woody
plants. The rating for woodland wildlife is based on the
ratings listed for grasses and legumes, wild herbaceous
upland plants, hardwood woody plants, and coniferous
woody plants. For wetland wildlhife the rating is based
on the ratings shown for wetland food and cover plants,
shallow water developments, and excavated ponds.

All soils in the area are suitable for producing some
kind of habitat for wildlife. The soils in capability
classes I, II, ITI, and IV are generally more valuable
for crops than for wildlife, but wildlife may be plenti-
ful and a secondary crop. Soils in capability classes
VI, VII, and VIII are generally used for wildlife and are
better suited to wildlife and woodland than to cultivation.

Practices that are used primarily to protect and im-
prove the soils and to increase crop production also
benefit wildlife. Contour stripcropping and rotation
of crops provide a mixture of cover and increase the
amount of food and cover that wildlife can use. Dur-
ing winter, cover crops and crop residue are used by
wildlife for food ang cover. Diversions and grassed
waterways provide travel lanes and nesting places. IFood
and cover for wildlife are increased by fertilization and
liming.

Practices used primarily to benefit wildlife supplement
the practices used primarily to maintain or Increase
crop yields. Plantings of grasses and legumes along field
borders provide nesting places and food for wildlife.
Hedgerows planted on cropland furnish travel lanes,
food, and cover. They also fence the field and protect
the soil to some extent. Small patches of corn, small
grain, and soybeans that are planted to supply food for
wildlife are ]?articu]arly valuable in abandoned or idle
areas, especially if these patches are located near good
cover or between wooded areas and open fields.

Habitat for wetland wildlife can be made or improved
by digging ponds in pastures or, for shallow water im-
poundments, by installing special structuves for water
control in marshy areas. The ponds can be stocked with
fish, and they are also used by migratory waterfowl as
resting places. If shrubs and trees are planted around
these ponds, they attract many other kinds of wildlife.
Shallow impoundments are breeding grounds and feed-
ing areas for waterfowl and shorebirds. Muskrat, mink,
and other furbearers also benefit from these develop-
ments. Because many of the soils in the area are not
suitable as pond sites, sites should be selected with care
before a pond is planned.

The greatest danger to fish in the waters of the area
ig from pollution, including that from evosion sediment.
Fish are killed by industrial waste, sewage, insecticides,
and herbicides, but soil erosion is particularly damag-
ing. As sediment is washed into rivers and streams, it
settles and covers spawning beds and recently hatched
fish. Sediment destroys food and food-producing areas.
By filling pools, sediment causes water temperature to
rise to a point that is harmful to fish. Erosion of the
streambanks is particularly damaging. Commonly this
erosion is caused by overgrazing. The streambanks can

be protected by control of grazing and by plantings.
But protecting the streambank is not enough; the entire
watershed should be protected by carrying out a com-
plete plan that protects every farm and all of the land
m the watershed.

Engineering Uses of the Soils®

This section is useful to those who need information
about soils used as structural material or as foundation
upon which structures are built. Among those who can
benefit from this section are planning commissions,
town and city managers, land developers, engineers,
contractors, and farmers.

Among properties of soils highly important in engi-
neering are permeability, strength, compaction charac-
teristics, soil drainage condition, shrink-swell potential,
grain size, plasticity, and soil reaction. Also important
are depth to the water table, depth to bedrock, and
soil slope. These properties, in various degrees and com-
binations, affect construction and maintenance of roads,
airports, pipelines, foundations for small buildings, irri-
gation systems, ponds and small dams, and systems for
aisposa]_ of sewage and refuse.

Information in this section of the soil survey can he
helpful to those who—

1. Select potential residential, industrial, commer-
cial, and recreational areas.

2. Evaluate alternate routes for roads, highways,
pipelines, and underground cables.

3. Seek sources of gravel, sand, or clay.

4. Plan farm drainage systems, irrigation systems,

ponds, terraces, and other structures for con-
trolling water and conserving soil.

5. Correlate performance of structures alveady
built with properties of the kinds of soil on
which they are built, for the purpose of predict-
ing performance of structures on the same or
similar kinds of soil in other locations.

6. Predict the trafficability of soils for cross-
country movement of vehicles and construction
equipment.

7. Develop preliminary estimates pertinent to con-
struction in a particular arvea.

Most of the information in this section is presented in
tables 4, 5, and 6, which show, respectively, results of
engineering laboratory tests on soil samples; several es-
timated soil properties significant to engineering; and
interpretations for various engineering uses.

This information, along with the soil map and other
parts of this publication, can be used to make interpre-
tations in addition to those given in tables 5 and 6, and
it also can be used to make other useful maps.

This information, however, does not eliminate need
for further investigations ai sites selected for engineer-
ing work, especially work that involves heavy loads or
that requires excavations to depths greater than those
shown 1n the tables, generally depths greater than 6
feet. Also, inspection of sites, especially the small ones,
is needed because many delineated areas of a given
soil may contain small areas of other kinds of soil that

S PrreR IPETRAS, civil engineer, Soil Conservation Service, as-
sisted in preparation 'of this section.
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have strongly contrasting properties and different suit-
abilities or limitations for soil engineering.

Some of the terms used in this soil survey have spe-
cial meaning in soil science that is not known to all
engineers. The Glossary defines many of the terms com-
monly used.

Classification systems

The two systems most commonly used in classifying
samples of soils for engineering are the Unified sys-
tem, used by Soil Conservation Service engineers, De-
partment of Defense, and others, and the AASHO sys-
tem (2), adopted by the American Association of State
Highway Officials.

In the Unified system soils are classified according
to particle-size distribution, plasticity, liquid limit, and
organic matter (20). Soils are grouped in 15 classes.
There are eight classes of coarse-grained soils, identi-
fied as GW, GP, GM, GC, SW, SP, SM, and SC;j six
classes of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline between two
classes are designated by symbols for both classes; for
example, ML-CL.

The AASHO system is used to classify soils accord-
ing to those properties that affect nse in highway con-
struction and maintenance. In this system, a soil is
placed in one of seven basic groups ranging from A-1
to A-T on the basis of grain-size distribution, liquid
limit, and plasticity index. In group A-1 are gravelly
soils of high bearing strength, or the best soils for sub-
grade (foundation). At the other extreme, in group A-
7, are clay soils that have low strength when wet and
that are the poorest soils for subgrade. Where laboratory
data are available to justify a further breakdown, the
A-1, A-2, and A-T groups are divided as follows: A-1-a,
A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-T7-6.
As an additional refinement, the engineering value of
a soil material can be indicated by a group index num-
ber. Group indexes range from 0 for the best material
to 20 or more for the poorest. The AASHO classifica-
tion for tested soils, with group index numbers in
parentheses, is shown in table 4; the estimated classi-
cation, without group index numbers, is given in table
5 for all soils mapped in the survey area.

USDA. texture 1s determined by the relative propor-
tions of sand, silt, and clay in soil material that is less
than 2.0 millimeters in diameter. “Sand,” “silt,” “clay,”
and some of the other terms used in the USDA textural
classification are defined in the Glossary.

Test data

Table 4 contains engineering test data for some of the
major soil series in Bucks County. These tests were
made to help evaluate the soils for engineering pur-
poses. The engineering classifications given are based
on data obtained by mechanical analyses and by tests
to determine liquid limits and plastic limits. The me-
chanical analyses were made by combined sieve and
hydrometer methods. The soils tested represent about
38 percent of the soils of the survey area.

Moisture-density or compaction data are important
in earthwork. Tf a soil material is compacted at suc-
cessively higher moisture content, assuming that the
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compactive effort is constant, the density of the compacted
material increases until the optimum moisture content
is reached. After that, density decreases with increase
in moisture content. The highest dry density obtained
in the compactive test is termed mazimum dry density.
As a rule, maximum strength of earthwork is obtained
if the soil is compacted to the maximum dry density.

Liquid limit and plasticity index indicate the effect
of water on the strength and consistence of soil ma-
terial. As the moisture content of a clayey soil is in-
creased from a dry state, the material changes from a
semisolid to a plastic state. If the moisture content is
further increased, the material changes from a plastic
to a liquid state. The plastic limit is the moisture con-
tent at which the soil material changes from the semi-
solid to a plastic state; and the liquid limit, from a
plastic to a liquid state. The plasticity index is the
numerical difference between the liquid limit and the
plastic limit. Tt indicates the range of moisture content
within which a soil material is plastic.

Soil properties significant to engineering

Several estimated soil properties significant in engi-
neering are given in table 5. These estimates are made
for typical soil profiles, by layers sufficiently different to
have different significance for soil engineering. The esti-
mates are based on field observations made in the course
of mapping, on test data for these and similar soils,
and on experience with the same kinds of soil in other
counties. Following are explanations of some of the col-
umns in table 5.

Depth to seasonal high water table is the distance
from the surface of the soil to the highest level that
ground water reaches in the soil in most years.

Depth to bedrock is the distance from the surface of
the soil to the upper surface of the rock layer.

Soil texture is described in table 5 in the standard
terms msed by the Department of Agriculture. These
terms take into account relative percentages of sand,
silt, and clay in soil material that is less than 2 milli-
meters in diameter. “Loam,” for example, is soil material
that contains 7 to 27 percent clay, 28 to 50 percent silt,
and less than 52 percent sand. If the soil contains gravel
or other particles coarser than sand, an appropriate
modifier is added, as for example, “gravelly loamy sand.”
“Sand,” “silt,” “clay,” and some of the other terms used
in USDA textural classification ave defined in the Gloss-
ary of this soil survey.

Permeability is that quality of a soil that enables it
to transmit water or air. It is estimated on the basis of
those soil characteristics observed in the field, particular-
ly structure and texture. The estimates in table & do not
take into account lateral seepage or such transient soil
features as plowpans and surface crusts.

Available moisture capacity is the ability of soils fo
hold water for use by most plants. It is commonly de-
fined as the difference between the amount of water in
the soil at field capacity and the amount at the wilting
point of most crop plants.

Reaction is the degree of acidity or alkalinity of a
soil, expressed in pH values. The pH value and terms
used to describe soil reaction are explained in the Gloss-
ary.
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TABLE 4.—Engineering

[Tests performed by the Pennsylvania Department of Transportation in accordance with

Moisture-density
data !
Report Depth
Soil name and location Parent material number from
surface
Maximum | Optimum
dry density| moisture
Pound per
Inches cubie foot Percent
Bedington silt loam:
3 miles south of Doylestown and 1,000 feet south | Triassic shale of the Lockatong 68-21377 13-25 107 18
of Almshouse Road. (Modal) Formation. 68-21378 38-51 101 22
Bowmansville silt loam:
40 feet northeast of Limekiln Road and 50 feet | Alluvium. 70-27341 12-18 102 19
southeast of Pine Run Creck. (Modal) 70-27342 31-50 108 16
Chalfont silt loam:
700 feet northeast of Pebble Iill Read and 1 mile | Silty windblown deposits over 68-21371 21-27 110 16
east of Edison. (Modal) Triassic shale and sandstone 68-21372 47-57 111 17
of the Lockatong Formation.
Doylestown silt loam:
3 miles south of Doylestown and 730 feet south- | Silty windblown deposits over 68-21375 20-25 112 16
cast of Turk Road. (Modal) Triassic shale and sandstone 68-21376 38-45 109 17
of the Lockatong Formation.
Duncannon silt loam:
3.5 miles east of Newtown and 0.5 mile north of | Silty windblown deposits over 68-21369 24-34 107 17
Mount Eyre Road. (Modal) Triassic shale and sandstone 68-21370 45-56 108 16
of the Lockatong Formation.
Lansdale loam:
0.5 mile southeast of Peters Corner on the north- | Triassic shale and sandstone of 70-27332 12-23 117 13
east side of Aquetong Road. (Modal) the Stockton Formation. 70-27333 36-60 119 13
Lawrenceville silt loam:
1.5 miles southeast of Newtown and 550 feet | Silty windblown deposits over 68-21365 | 25-34 110 16
south of Toll Gate Road in Core Creck Park. Triassic shale and sandstone 68-21366 57-72 108 16
{ Modal) of the Stockton Formation.
Neshaminy channery silt loam:
1.5 miles west of Keelersville and 0.5 mile north- | Diabase of Triassic age. A-49149 | 18-39 99 22
west of Three Mile Run Creek. (Modal) A-49150 54-95 89 29
Penn silt loam:
2 miles southwest of Newtown and 50 feet east of | Triassic shale and sandstone of 70~27328 6-20 112 16
St. Leonard Road. (Modal) the Stockton Formation. 7027329 27-35 110 17
Pope loam:
0.5 mile north of Erwinna and 0.25 mile west of | Alluvium. 68-21361 27-37 116 11
River Road in Tinicum Park. ( Modal) 68-21362 49-61 115 13
Readington silt loam:
2 miles west of Pipersville and 50 fect south of | Triassic shale siltstone, and 70-27318 8-24 117 14
Bedminster Road. (Modal) sandstone of the Brunswick 70-27319 34-50 119 14
Formatioun.
Steinshurg gravelly loam:
2.5 miles southeast of Doylestown Borough on | Arkosic sandstone and con- 70-27326 8-15 127 10
southeast side of County Road 350. (Modal) glomerate of the Stockton 70-27327 15-30 128 10
Formadtion.
Towhee silt loam:
2 miles cast of Applebachville in State game lands | Diabase of Triassic age. 68-21383 11-21 109 17
and 0.6 mile east of intersection of Mill Road 68-21384 69-76 110 18
and unimproved game land road. (Modal)

! Based on “Moisture-density Relations of Soils Using 5.5-1b. Rammer and 12-in, Drop,” AASHO Designation T 99-57 Method A (2).
2 Mechanical analyses according to the AASTIO Designation T 88-57 (2). Results by this procedure frequently may differ somewhat
from results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure,
the fine material is analyzed by the hydrometer method, and the various grain-size fractions are calculated on the basis of all the material,
including that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method
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test data
standard procedures of the American Association of State Highway Officials (AASHO)]
Mechanical analysis ? Classification
Percentage passing sieve— Percentage smaller than 34— Liquid Plas-
' limit ticity
index AASHO Unified
No. 4 | No. 10 | No. 40 | No. 200} 0.05 | 0.02 0.005 0.002
3in % in (4.7 (2.0 (0.42 0.074 | mm | mm mm mm
mm) mm) mm) mm)
Percent
________ 100 98 96 94 92 87 59 33 23 36 11 | A-6(8) MIL-CL
100 93 78 68 59 51 47 33 23 15 40 10 | A-4(3) ML
________________________________ 100 96 92 70 38 23 37 9 | A-4(8) ML
________________________ 100 99 84 72 39 19 13 24 2 | A-4(8) ML
100 99 96 94 93 92 85 48 19 13 28 3| A-4(8) ML
100 78 67 61 56 54 48 34 23 17 34 11 | A-6(4) ML-CL
................ 100 99 97 94 90 55 28 19 30 7 | A-4(8) ML-CL
________________________________ 100 99 99 53 21 13 28 4| A-4(8) ML
________ 100 98 96 94 91 86 44 15 12 28 4 | A-4(8) ML
100 99 89 81 74 70 62 35 13 9 29 2 | A-4(7) ML
________ 100 98 96 83 51 45 31 20 15 26 5 | A-4(3) MIL-CL
________ 100 99 97 78 39 31 18 13 9 NP NP | A-4(0) SM
________________________ 100 99 97 88 56 29 20 31 6 | A-4(8) ML
________________________ 100 98 93 83 44 12 6 25 1| A-4(8) ML
100 93 92 92 86 75 68 56 36 28 45 15 | A-7-5(11) ML
................ 100 99 95 78 70 51 30 21 52 12 | A-7-5(11) MH
100 98 88 83 77 62 53 36 20 12 26 1| A-4(5) ML
100 89 77 71 64 51 47 32 19 13 32 4 | A-4(3) ML
________________________________ 100 45 30 13 6 3 NP NP | A-4(2) SM
100 62 40 35 25 3 1 0 0 0 NP NP | A-1-a(0) GP
........ 100 96 91 84 78 71 46 22 16 26 5 | A-4(8) ML-CL
100 70 54 50 44 40 36 27 15 12 26 6 | A-4(1) GM-GC
100 86 84 76 43 21 18 12 9 8 24 3 | A-1-b(0) SM
________ 100 93 76 32 15 12 6 6 5 24 NP | A-1-b{0} SM
........................ 100 99 96 92 66 39 31 41 19 | A-7-6(12) CL
................ 100 99 60 39 32 20 9 5 38 4 | A-4(1) SM

gmd the material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses used
in this table are not suitable for use in naming textural classes for soil.
s glusmﬁcation based on material smaller than 3 inches; particles larger than 3 inches were discarded.
+ Nonplastic.
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SOIL SURVEY

TaBLEe 5.—Lstimates of soil properties

'An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil which may
appear in the first column. The symbol > means more than; the

Depth to— Classification
Depth Coarse
from fraction
Soil series and map symbols  [Seasonal surface greater
: high Bed- | (typical USDA texture (typical Unified AASHTO | than 3
water rock profile) profile) inches
table
Feet Feet Inches Percent
Abbottstown: AbA, AbB, AbC.} 1%-13| 31%-5 0-15 | Silt loam___ ... ML A-4
1542 | Silt loam, shaly silt loam, and | ML-CL, CL A-4, A-D 0-5
shaly clay loam.
42-46 | Very shaly silty clay loam______ GM, GC A-1, A-2 0-5
Allenwood: AdB, AdC, AdD..._ >4 |3%-10 0-11 | Gravelly silt loam . ____________ ML, GM A-4 0-10
11-46 | Gravelly silty clay loam.._.____ ML, CL, GM A—X, A-6, 0-10
-7
46-50 | Very gravelly silt loam_________ SM, GC, GM A-1, A-2 5-20
Alluvial land:  Ae.
Properties are too variable
to estimate.
Alton: AgA, AgB, AlA_ .. __ >5 4-100 0-8 Gravelly loam_____._________. SM, GM A-2, A4 5-15
8-32 | Very gravelly sandy loam, very | 8M, SC - 5-10
gravelly loamy sand.
32-60 | Stratified sand and gravel .. _.__ GW, GP, 8P, A-1, A-2 5-20
GP-GM
Bedington: BeA, BeB, BeC.._. >4 4-7 0-13 | Siltloam___ o __.__ ML, ML-CL A-4 ...
13-51 | Silt loam, shaly silt loam ___.___ ML, CL A-4, A-6 |________
51-70 | Very shaly silt loam, very shaly | GM or GC A-2 0-5
loam.
Bowmansville: Boeeaeveac—oo 0-1% | 3%4-12 0-8 Silt loam - ... ML A-4 | ...
8-31 | Siltloam.___._________._.____ ML, ML-CL A-4, A6 |._______
31-50 | Silt loam . ___ ML, CL A-4, A-6 |._______
Chalfont: CaA, CaB.._._____._ ¥%-1%| 4-~8 0-14 | Siltloam ..o oooe .. ML A-4 |___.__
14-33 | Silt loam, silty clay loam__.____ MI.,, CL A-4, A6 |._______
33-60 | Shaly silt loam.. ___.._________ ML, GM, CL A-4, A-6 0-5
Chester: CeA, CeB, CeC, CeD, >4 5-10 0-12 | Loam oo o ceeeeeoeee ML A-4 dlL_ ...
ChD. 12-45 | Channery loam to channery clay | ML, CL, SM, A-4,  |_____.__
loam. SC A-5,
A~B
45-60 | Channery loam..__ ... _.._..___ SM, ML A-2,  |eeaeaa_.
A-4,
A-5
Clarksburg: CIB. v ecuecaas 1%-3 5 0-10 | Silt loam ..o _._ ML A4 | ____
10-32 | Clay loam. oo oo ML, CL A-4, ...
A-6,
A-7
32-60 | Silty clay loam, silt loam._._.__ ML, CL A-4,  l______._
A-G,
A-7
*Culleoka: CwB, CwCo....__.. >3 2-3% 0-8 | Shalysilt loam._______..__.__. GM, GC, ML A-2, 0-20
For Weikert part, see A4,
Weikert series. A-6
8-24 | Shaly silt loam to shaly silty | GM, GC, SM A-1, 0-30
clay loam. A-2,
A-4
24-28 | Very shaly silty clay loam to | GM, GC, SM A-1, A-2 0-40
very shaly silt loam.
28 | Argillite shale bedrock.
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significant in engineering

have different properties and limitations. For this reason it is necessary to follow carefully the instructions for referring to other series that
symbol < means less than. Absence of data means no estimate was made]

520—461—75——4

Percentage passing sieve— o Corrosion potential for—
pti-
Perme- Available mum |Maximum| Shrink-swell
No. 4 | No. 10 | No. 40 | No. 200 ability water Reaction | mois- dry potential
(4.7 2.0 (0.42 (0.074 capacity ture | density Steel Concrete
mm) mm) mm) mm)
Inchee per Inches per Pounds per
our inch of soil pH Percent cubic foot .
95-100 | 90-100 | 75-95 | 55-85 | 0.63-2.00 ( 0.18-0.20 | 4. 5-6. 0 | _[-cocemuan Low_ . ... High____... Moderate.
85-100 | 75-100 | 60-95 | 55-85 <0.20 | 0.08-0.12 | 5.1-6.0 | 13-16 | 112-120 | Low.__.___ High..____. Moderate.
20-50 10-40 5-40 5-35 <0.20 | 0.02-0.06 ; 5.1-6.1 | 11-15 | 115-122 | Low._.___..- High_.___._ Moderate.
60-85 55-85 50-85 40-80 2.00-6.30 | 0.12-0.16 | 8. 1-6. 5 |- _|oceo__- Low___._._ Moderate-._| Moderate.
60-85 55-85 | 50-85 40-80 | 0.63-2.00 | 0. 10-0. 15 | 4. 5-6. 0 | 14-22 | 105-118 | Moderate_._| Moderate_..j Moderate.
60-75 50-65 40-60 | 20-35 | 0.63~2.00 | 0.10-0.15 | 4. 5-5.0 | 12-17 | 112-122 | Low..__._.- Moderate.._| High.
55-90 50-70 | 25-70 15-50 [ 2.00~6.30 | 0.10-0. 14 | 5 1-6. 0 |- __j-cco_ - Low_o_____. Low____._. Moderate.
50-80 40-60 | 25-40 15-35 >6.30 0 15-0.10 | 5. 1-6.0 | 10-14 | 114-126 | Low._._.__ Low._..._. Moderate.
40-55 30-55 10-40 0-15 >6.300.02-0.06 | 5.1-6.0 | 8-12 | 118-130 | Low____... Tow_ oo Moderate.
100 | 90-100 | 85-95 60-85 | 0.63-2,00 | 0.16-0.20 | 4.5-6. 0 |oc o _|oeocoa__- Low__._._.. Low..____. Moderate.
75-100 | 65-95 | 60-95 | 50-95 | 0,63~2.00 | 0.12-0.18 | 5.1-7.3 | 14-22 | 101-116 | Moderate..-.| Moderate...| Moderate.
30-55 | 20-50 | 20-45 15-35 0.63-2. 00 | 0.06-0.10 | 4.5-5.5 | 12-16 | 110-120 | Low._..__. Moderate._ .} High.
95-100 | 95-100 | 90-~100 | 85-100 | 0.63~2.00 | 0.18-0.20 | 5. 1-6. 5 |- _|eenoo_--- Low_o..oo-. Higho____.. Modecrate.
95-100 | 95-100 | 90-100 | 85-100 | 0.20-0. 63 | 0.16-0.20 | 5. 1-6. 5 | 12-18 } 105-110 | Low.__._..__ High____._. Moderate.
95-100 | 95-100 | 90-100 | 80-100 | 0.20-0. 63 | 0.16-0.20 | 5.1-6.5 | 8-12 | 115-125 | Low._..._. Higho__.._. Moderate.
95-100 | 95-100 | 95-100 | 85-95 | 0.63-2.00 | 0.18-0.20 | 5. 1-6. 5 |~ cccoolooaccnuaa Low ... Moderate...| Moderate.
95-100 | 90-100 | 90-100 | 85-95 <0.20{0.10-0.14 | 5.1-7.3 | 14-18 | 108-112 | Low._.__.. Moderate-..| High.
50-100 { 45-95 | 45-95 | 40-00 | 0.20-0.63 { 0.08-0.12 | 5.6-7.3 | 12-17 | 108-115 | Low.._.._.. Moderate...; Moderate.
90-100 | 90-100 | 75~-90 | 55-75 | 0.63-2.00 | 0.12-0.16 | 5.1-7. 3 |- oo |ececc--- Tow. ... Moderate.. .| Moderate.
85-100 | 75-100 | 65~95 |} 40-70 ] 0.63-2,00 | 0. 10-0. 14 | 5.1-6.0 | 13-19 | 108-115 | Low.__.__. Low_o_..__. Moderate.
80-100 | 70-100 | 70~95 30-55 0.63-6.30 | 0.08-0.12 | 4.5-5.5 | 12-19 | 110-120 | Low______. Low___.__--_ Moderate.
95-100 [ 90-100 | 80~95 | 75-90 | 0.63-2.00 | 0.16-0.20 | 5.6-7.3 |- _|locc_oco-_- Tow._._____ Moderate.._[ Moderate.
95-100 | 90-100 | 80~95 | 75-90 [ 0.20-0.63 | 0.12-0.16 | 5. 1-6. 5 | 15~19 | 105-115 | Moderate.__| Moderate.._| Moderate.
95-100 | 90-100 | 75~-95 65-80 <0.20 | 0.08-0.12 | 5, 6-6.5 | 15~19 | 105-115 | Moderate...| Moderate.._| Moderate.
45-70 40-70 | 35~60 | 25-60 | 2.00-6.30 ; 0.10-0.16 | 5.6-6. 0 |-cooo__|ocaoooo Low._____. Tow___.___ Moderate.
40-70 35-60 | 20-60 15-45 | 2.00-6.30 | 0.12-0.14 | 5.1-6. 0 { 14~19 | 105-116 | Low.___..__ Low__._____ Moderate.
30-65 25-55 20-45 15-35 12.00-6.30 | 0.02-0.06 | 5.1-6.5 | 13-19 | 110-116 | Low______. Low.___.___ Moderate.
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TasLe 5.—Estimates of soil properties

Depth to— Classification
Depth - Coarse
from fraction
Soil series and map symbols [Seasonal surface greater
high Bed- | (typical USDA texture (typical Unified AASHOQ | than 3
water rock profile) profile) inches
table
Feet Feet Inches Percent
Doylestown: DoA, DoeB____._. 0-%4 4-7 0-11 | Siltloam .- ____________.___. MI, CL A4, A6 {.______.
11-32 | Silt loam, silty clay loam.______ ML, CL A-4, A-6 [________
32-53 | Silt loam _ . ____ . ____________. MI, CL A-4, A6 |______..
53 | Shale bedrock.
*Duffield: DsB, DtC._____..._._ >4 4-10 0-14 | Silt loam . _ ... ______________ ML, CL A-4, A-6 |________
For Washington part of 14-45 | Silty clay loam_.______.___.____ ML, CL, MH, A-4, A-G} 0-10
DtC, see Washington CH A=
series.
45-68 | Channery silt loam - ___________ ML, CL, M1, A-4, A-6, 0-10
CH A-T
Duncannon: DuA, DuB._..... >4 >4 0-10 | Siltloam ... ___________ ML A-4 L.
10-45 | Siltloam _______ . _____________ MI, CL A-4 ..
45-68 | Silt loam, shaly silt loam .______ MI, CL, GM A-4 | ________
Fallsington, gravelly subsoil 0-% >5 0-10 | Siltloam ._._____.__________._. ML, SM A-4 A-2 | _______
variant: Fa. 10-35 | Gravelly silty clay loam, grav- | SM, 8C, ML, A-4 | .__.
elly sandy clay loam. GM, GC
35-50 | Gravelly sandy clay loam . _____ SM, SP-SM, A-2 A4, |.______.
sC A-6
Hatboro: Ha.__.___.___..___ 0-% 5-10 0-13 | Silt loam .____________________ ML A-4 L.
13-48 | Siltloam . __ .. ____________.____ ML, MIL-CL A4, A-6 |._______
48-60 | Silt loam . _______._____.______ ML, ML-CL A-4, A-6 |________
Howell: HoA, HoB. o ooooaao. >5 >10 0-9 | Siltloam.______________.______ ML LT N
9-42 Sillty clay loam to gravelly clay | CH, CL A-6, A-T |________
oam,
42-50 { Gravelly clay loam, sandy clay | ML, CL A-4, A6 1________
loam.
Klinesville: KB, KIC, KID..._ >3 1-1% 0-7 | Very shaly siltloam._._._._.._._} GM, SM, SC A-2 0-10
7-18 | Very shaly silt loam . __________ GP-GM, GM, | A-1, A-2 0-10
18 | Shale bedrock. GP
Lansdale: LaA, LaB, LaC, >3 4-7 0-12 | Loam. .. _._________________ MIL, SM A-2, A-4 | _______
LaD, LdB, LdD, LdE. 12-36 | Loam, channery fine sandy loam_.| ML-CL, SM A-2, A-4§________
36-60 | Channery loamy sand__________ SM A-2, A-4 | _______
Lawrenceville: LgA, LgB_..__. 1%-3 4-8 0-25 | Siltloam ____ .. ________._____ ML A4 .. _
25-47 | Silt loam ... _________._________ ML, MI-CL A4 |________
47-72 | Silt loam _____________________ ML, ML~CL A-4 . ____
Lehigh: LhB, LhC, LID.__._.. 1-2 3%-5 0-9 Channery silt loam, silt loam __ .| ML, GM A4 0-5
9-40 | Channery to very channery silty | ML or CL, GM | A-4, A-6 0-5
clay loam.
40-50 | Very channery silty clay loam.._| ML, MI~CL, A-2, A4, 0-5
GM or GC A-6
50 | Metamorphosed shale bedrock.
*Manor: MaB, MaC, MabD, >3 4-12 0-10 | Loam. _.___ . ... GM, SM A-2, A4, [__.____
MbD, McE. A-6
For Chester part of McE, 10-19 | Channery loam________________ GM, SM A-2, A4, | ..__
see Chester series. A-6
19-60 | Channery sandy loam___.___.___ GM, SM A-2 A4, |_.._____
: A-6
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Percentage passing sieve— Corrosion potential for—
Opti-
Perme- Available mum |Maximum| Shrink-swell
No. 4 | No. 10 | No. 40 | No. 200 ability water Reaction | mois- dry potential
(4.7 (2.0 (0.42 (0.074 capacity ture density Steel Concrete
mm) mm) mm) mm)
Inches per Inches per Pounds per
hour inch of soil pH Percent cublie foot
95-100 | 95-100 | 85-100 | 80-100 | 0.20-0.63 { 0.16-0.20 | 5. 1-6. 5 |eo oo |-oooco--- Low.__..._- High_..___. High.
95-100 | 95-100 | 95-100 | 85-100 <0.20 }0.08-0.14 | 5.1-6.5 | 14-18 | 108-114 | Low_____._ High______. High.
85-100 | 80-100 | 70-100 | 65~100 <£0.20 | 0.08-0.12 | 5. 1-6. 5 | 21-16 | 110-118 | Low.___.-- High_o____. High.
70-100 | 70-100 | 65-95 | 55-90 | 0.63-2.00 | 0.16-0.22 | 5. 1-7. 3 | __|oceoa___. Low....._. Moderate..-| Moderate,
85-100 | 85-100 | 80-100 | 70-90 0. 63-2. 00 | 0. 14-0. 17 | 5.6-6. 5 | 15-20 | 100-115 | Moderate...| Moderate...| Moderate.
80-100 | 75-95 70-95 60-95 0.63-2.00 | 0.14-0.20 | 5.6-6. 5 | 15-25 95-105 | Moderate...! Moderate__.| Moderate.
95-100 | 90-100 | 85~100 | 60-100 | 0.63-2.00 | 0.18-0.20 | 5.1-6. 0 |- o _acmua_.-- Tow_____.. Tow.___.._ Moderate.
05-100 | 90-100 { 85-100 | 55-100 | 0. 63-2. 00 | 0. 18-0.20 | 5.1-6. 0 | 10-14 | 114-120 | Moderate.._| Moderate...| Moderate.
60-100 | 50-100 | 45-100 | 40-100 | 0. 63-2. 00 | 0.10-0. 16 | 5. 1-6. 5 | 12-16 | 116-122 | Moderate...| Moderate.._| High.
95-100 | 95-100 | 95-100 | 30-55 0.63-2.00 | 0.14-0.18 | 4. 5-5.5 |- cocooc|omccaaa-- Low.._.... High__.___. High.
70-95 60-90 55-80 | 45-75 0.63-2.00 | 0.05-0. 12 | 4. 5-5.5 | 10-14 | 115-125 | Low_______ High_______ High.
90-95 70-90 65-90 10-40 0.63-2.00 | 0.06-0.10 | 4. 5-5. 5 | 12-14 | 120-125 | Low___.... High.._._.__ High.
95-100 | 95-100 | 90-100 | 85-100 | 0.63~2.00 | 0. 16-0.20 | 4. 5-5.5 [ oo |oceaooa- Low._______ High___..__ High,
65-85 60-85 60-85 55-65 | 0.63-2.00 | 0.16-0.20 | 4. 5-5.5 | 12-18 | 105-110 | Low tc? High__.____ High.
mod-
erate .
65-85 60-85 60-85 55-65 | 0.63-2.00 | 0.16-0.20 | 4. 5-5.5 | 12-18 | 105~110 | Low to High_______ High.
mod-
erate
95-100 | 95-100 | 95-100 | 80-100 | 0. 63-2.00 | 0.16-0.20 { 4. 0-5. 5 | ___|-cco_.__. Moderate...| Moderate__.| High.
85-100 | 90-100 | 90-100 | 90-100 | 0.20-0. 63 | 0.10-0.14 | 5.1-6. 0 | 18-24 | 91-100 | Moderate...| High______. High.
80-100 | 85-100 | 70-90 60-80 | 0.20-0.63 | 0.10-0. 14 | 4. 0-5.5 | 16-20 | 100-110 | Modecrate._.| High..._.__- High.
30-70 25-55 20-50 12-35 2.00-6.30 { 0.08-0.12 | 4 5-6.0 [cccccccfoccaaau- Low..._.._. Low._.____. IHigh.
30-60 25-50 15-40 4-30 | 2.00-6.30 | 0.04-0.08 | 4, 5-6.0 | 11-15 | 114-124 | Low._.___. Low.. .-~ High.
85-100 | 80-100 | 50-85 25-70 2,00-6.30 | 0.14-0.18 | 5.6-6. 5 |- |- __- Low_...._. Low______. Moderate.
85-100 | 80-~100 | 50-85 | 25-65 2. 00-6. 30 | 0.12-0.16 | 4. 5-5.5 | 10-15 | 110-120 | Low____._.. Tow_._.__. Moderate.
60-100 | 50-100 { 30-80 15-45 2.00-6.30 | 0.04-0.12 | 4. 5~5.5 | 10-14 | 116-124 | Low__.._.. Low. . _..-. High.
95-100 | 95-100 | 90-100 | 75-100 | 0.63-6.30 | 0. 18-0.20 | 5. 1-6. 5 |- ..loeoo___- Low....__. Moderate...| Moderate.
95-100 | 95-100 | 90-100 | 75-100 | 0. 20-0. 63 | 0. 10-0. 14 | 4.5-5.5 | 13-17 | 106-112 | Low_..___. Moderate...| High.
90-100 | 75-100 | 70-100 | 50-100 | ©. 20-0. 63 | 0. 18-0. 20 | 4. 5-5. 5 | 14-20 | 100-116 | Low.__.__.. Moderate._.| High.
55-90 50-85 40-80 40-75 0.63-2.00 | 0.16-0.20 [ 5.5-7.3 | oo o|occoaaa-- Tow_ ... Moderate._.| High.
55-90 50-85 25-80 | 40-75 <0.20 | 0.10-0.16 | 5. 1-6.6 | 15-19 | 100-112 | Low to Moderate._.| High.
moderate
35-70 | 35-65 30-60 | 25-55 <0.20 | 0.02-0.08 | 5.1-6.0 | 14-19 | 100-115 | Low._..__-_ Moderate...| High.
55-85 45-85 35-75 30-45 2.00-6.30 | 0.14-0.16 | 4. 5-5. 5 |- ccce|oeacaaax Low____... Low._ ... Moderate.
55-85 | 45-85 | 35-75 30-40 2.00-6.30 | 0.12-0.16 | 5.1-6.0 | 16-18 | 105-118 | Low..._... Tow. ... Moderate,
55-85 45-85 35-75 30-40 | 2.00-6.30 | 0.06-0.10 | 5.1-6.5 | 10-14 | 110-120 | Low__..__. Tow_ ... Modcrate.
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TasLe 5.—Lstimales of soil properties

Depth to— Classification
e} Depth o Coarse
from fraction
Soil series and map symbols |Seasonal| - surface - greater
high Bed- | (typical USDA texture (typical Unified AASHO | than 3
water rock profile) profile) inches
table
Feet Feet Inches Percent
Marsh: Mh,
Properties are too variable
to estimate.
Mount  Lucas: MIA,  MIB, 1-2 5-10 0-13 | Siltloam ... _________. MI, CL A-4, A-6 0-5
MIC, MoB, MoD. 13-46 | Silty clay loam, channery silt | ML, CL A-4, A-G, 0-5
loam. A-T7
46-60 | Channery silt loam . __________. SM, 8SC, ML A-2, A-4, 0-5
A-6
Neshaminy: NeB, NeC, NhB, >4 | 4-10 0-9 | Channery silt loam . ___________ MIL, CL A-4, A-6 0-5
NhD, NhE. 09-54 | Channery silty clay loam, chan- | ML, CI,, A-4, A-G, 0-10
nery clay loam. SM-SC A-7
54-95 | Sandy loam__.__ .. _._._____. M1, CL, MH, A-4, A-6, H-15
SM-SC A-7
95 | Diabase bedrock.
¥Penn: PeA, PeB, PeC, PeD, >4 | 114-34 0-6 Silt loam . oo MI, CL A-4, A-6 |_______.
PhB3, PkC3, PID, PIE, PnB, 6~27 | Shaly siltloam______._._______ ML, CL A-4, A6 |_._.__..
PnC.
For Klinesville part of 27-35 { Very shaly silt loam __________. GM, GC, ML A-2, A—4 0-5
PhB3, PkC3, PID, and 35 | Interbedded, red shale and sand-
PIE,see Klinesville series. stone bedrock.
For Landsdale part of
PnB and PnC, sece
Lansdale series.
Pope: PoA, PpA, PpB..o.o_._ >3 >5 0-49 | Loam, fine sandy loam._______. MI,, SM, SC A4 ..
490-80 [ Stratified sand and gravel . _ ____ GI\S”[, SM}, GP, A-1, A-2 5-75
P
Readington: RdA, RdB, RdC_. 134-3 3%-6 0-24 | Silt loam. ... __._____. ML A-4 | ...
24-50 | Silty clay loam, shaly silty] ML A4, A6 |....._..
clay loam.
50-60 | Very shaly clay loam_.._______. Sl\’gCGM, GM- | A-2, A4 0-15
60 | Partly weathered red shale.
Reaville: ReA. ReB, ReC..____ 1-2 | 114-24 0-6 | Shaly silt loam________________ ML A-4 0-!
6-26 | Very shaly silt loam, shaly silt | ML, CL, GM, 0-5
loam. GC
26 | Partly weathered shale and silt-
stone bedrock.
Rowland: RO .o 1-2 314-6 0-16 | Siltloam . o .. _. MIL, SM A-4 L.
16-42 | Silty clay loam___._____._____. ML, SM A-4 ..
42-62 | Fine sandy loam, loamy fine | ML, GM A-2, A-4 | . __._
sand.
Steinsburg: StB, StC, StD_.... >4 2-3)4 0-8 Gravelly loam_ _____.________. SM, GM A-1, A~ 0-10
2, A-
8-30 | Gravelly sandy loam, sandy | SM, GM, GM- | A-1, A- 10-40
loam, GC 2, A-4
30 | Sandstone bedrock.
Towhee: ToA, ToB, TwB.._.. 0-3% 4-8 0-11 | Silt loam .- ____.._. MIL-CL A-4, A-6 0-5
11-28 | Silty clay loam, gravelly silty | ML-CH, CH, A-6, A-7 0-5
clay loam. CL
28-76 | Silt loam, loam, coarse sandy | ML-CL, SM A-4, A-6 0-20
loam.
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Percentage passing sieve— Corrosion potential for—
Opti-
Perme- Available mum |Maximum| Shrink-swell

No. 4 No. 10 | No. 40 | No. 200 ability water Reaction | mois- dry potential )

(4.7 (2.0 (0.42 (0.074 capacity ture density Steel Concrete
mm) mm) mm) mm)

Inches per Inches per Pounds per
hour inch of soil pl Percent cubic foot

95-100 | 90-100 | 80-95 70-90 0.63-2.00 | 0.16~0.20 | 5. 6-6.5 oo foceaaoo-- Low.__.__.. Moderate._.| Low.
95-100 | 60-100 | GO-100 | 50-85 <£0.20 | 0.14-0.16 | 5.6-6. 5 | 17-21 | 104-110 | Moderate._. Moderate.__| TLow.
80-100 | 60-95 55-95 30-55 <0.20 | 0.08-0.12 | 5. 6-7.3 | 13-18 | 107-118 | Moderate... Moderate.__| Tow.
90-100 | 80-100 | 75-95 55-80 0.63-6.30 | 0.14-0. 18 [ 5. 6-6. 5 |oeo_focoueao_ - Low_______ Low____.__. Moderate.
80-100 | 80-100 | 55-95 35-80 0.20-0. 63 | 0.10-0. 14 | 5. 6-6. 5 | 18-26 95-110 | Low._____. Low_ .. _.__ Moderate.
80-100 | 80-100 | 55-95 35-80 0.63-2.00 | 0.08-0.12 | 5. 6-6.5 | 14-29 80-115 | Low.__._... Tow_______ Moderate.
05-100 | 90-100 | 8505 75-85 0.63-2.00 | 0.16-0.20 | 5 1-6.0 |- leoen_ ... Tow. _____. Low. .. . High.
80-100 | 75-100 | 70-95 50-85 0.63-2.00 | 0.12-0.16 | 4. 5-5.5 | 12-18 | 110-120 | Low.______ Low. ___.___ High.
30-80 20-75 15-70 15-55 2.00-6.30 | 0.02-0.06 | 5. 1-6.5 | 12-16 | 115-120 | Low._.___. Low_ . _.___ High.
90-100 | 90-100 [ 70-100 | 40-65 2.00-6.30 | 0.15-0.17 | 5. 5-6.5 | 10-14 | 110~130 | Low.______ Moaderate._.| Moderate.
35-75 30-60 20-50 0-45 >6.30 [ 0.01-0.03 | 5. 5-6.5 8-13 | 115-120 | Low.__._.._ Low_______ Moderate.
90-100 | 85-100 | 75-100 | 60-95 | 0.63-6.30 | 0.16-0.20 | 4 5-6.0 || ... Low.____.. Moderate_..| High.
50-100 | 50-100 { 40-100 | 40-95 0.20-0.63 | 0.08-0.12 | 4. 5-6.0 | 14-20 | 105~117 | Low_.___._. High______ High.
40-95 40-75 30-60 25-40 0.20-0.63 | 0.06-0, 10 | 5. 1-6.5 | 11-16 | 110~120 | Low_______ Moderate.._| Thigh.
80-95 70-95 60-90 55-85 0.63-2.00 | 0.14-0.18 [ 5, 1-6. 0 |- feccuao 2 Low. . __..__ High_.____._ High.
65-90 40-80 40-75 35-60 <0.20 | 0.06-0.12 [ 5. 1-6.0 | 15-20 | 104~112 | Moderate._. Higho.__. .. High.
00-100 | 85-100 | 70-100 | 45-85 0.63-2.00 | 0.18-0.20 | 4.5-6.0 | _|ac-coo--- Moderate.._| Moderate___| Moderate.
00-100 | 85-100 | 70-100 | 45-85 0.20-0.63 | 0.15-0.17 | 4. 5-6.0 | 10-14 | 110~120 | Moderate...| Moderate___| Moderate.
55-80 50-70 50-70 35-55 2. 00-6. 30 | 0.08-0. 14 | 4. 5-6. 0 8-12 | 115120 | Low__._.___ Moderate_. .| Moderate.
65-90 60-80 45-60 25-50 2.00-6.30 | 0.14-0.16 | 4. 5-5. 5 |- oo foemaaao- Low._.____ Low__...__ High.
45-05 40-80 30-60 15-45 2. 00-6.30 | 0.06-0. 13 | 4 5-5.5 0-13 | 115~130 | Low.______ Low. ____._ High.
85-100 | 80-100 | 80-100 | 75-100 | 00.2-6.30 | 0.16-0. 18 | 6. 1~7.3 | o . |oecou---- Tow.____... High___.__ High.
85-100 | 80-100 | 75-100 | 75-100 <0.20 | 0.12-0.16 | 6.1-7.3 | 17-22 95~109 | Moderate...| Figh_.____. Moderate.
80-100 | 75-100 | 60-90 40-80 <0.20 | 0.08-0.12 | 6,1-7.3 | 14-18 | 110~118 | Moderate... Higho___.. Moderate.
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TaBLE 5.—Estimates of soil properties

Depth to— Classification
Depth Coarse
from fraction
Soil series and map symbols [Seasonal surface greater
high Bed- | (typical USDA texture (typical Unified AASHO | than 3
water rock | profile) profile) inches
table
Feet Feet Inches Percent
*Urban land: Ub, Uc, UdB,
udC, Uh, ulB, UIC.
Properties too wvariable to
estimate. For Abbotts-
town part of Uc, see Ab-
bottstown  series. For
Chester part of UdB and
UdC, see Chester series.
For Howell part of Uh,
see Towell series. For
Lansdale part of UIB and
UIC, see Lansdale series.
Urbana: UrA, UrBeeoeoaooaoo 1-2 4-6 0-10 | Siltloam ..o _._.__ MIL, CI, A-4 | ...
10-39 | Silty clay loam._. ... ___.__.. ML, CL A-4 | _._.
39-50 | Very gravelly clay loam._.___... SM, SC, ML A-4 | ___
Washington: WaB___._._.___._ >3 5-10 0-22 | Gravelly silt loam, silt loam.___[ ML A-4 Lo ___..
22-48 | Gravelly clay loam, gravelly | ML-CL A-4, A-6, | .. ___..
silty clay. A-7
48-56 | Gravelly clay loam_ _.__._______ MIL-CL, ML, A-2, A-4, 0-15
SC, GM A-6
*Weikert: WeD. oo ... >3 1-1% 0-8 | Shalysiltloam.._____________. GM, ML A~1, A-2, 0~10
TFor Culleoka part, see Cul- A4
lenka scries. 8-18 | Very shaly silt loam._____.____. GM, GP-GM A-1, A-2 0-20
18 | Shale, siltstone, and thin-bedded
sandstone.
Woodstown: WoA__.__.__.__ 114-3 4-12 0-18 | Silt loam ..o . ... ML, ML-CL A4 ..
18-32 | Gravelly sandy clay loam, sandy | SM, SC A-2, A4 | _______
clay loam. A-6
32-50 | Sandy clay loam_ ... ___._.____._ SM, SC A-2, A4 (_______.
A-6
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Percentage passing sieve— Corrosion potential for—
Opti-
Perme- Available mum |Maximum| Shrink-swell
No. 4 | No. 10 | No. 40 | No. 200 ability water Reaction | mois- dry potential
(4.7 (2.0 (0.42 | (0.074 capacity ture | density Steel Concrete
mm) mm) mm) mm)
Inches per Inches per Pounds per
our inch of soil pH Percent cublc foot
85-100 | 85-95 75-85 65-80 0.63-2.00 | 0.16-0.20 | 5. 1-6.5 |- .__loo__o____ Low____.__ High__.____ High
85-100 | 85-100 | 80-95 65-90 <£0.20 | 0.08-0.16 | 5.1-6.5 | 14-18 | 104-111 Tow_.o.___. High__.____ High
75-90 75-90 65-80 40-75 <0.20 | 0.08-0.12 | 5.1-6. 5 | 14-17 | 105-115 | Low_...... High__..___ High
80-100 | 75-95 65-90 5585 0.63-2.00 | 0.15-0.18 | 5.6-6.5 |- oo focacacaan Low_______ Moderate...| Moderate.
80-100 | 75-95 65-90 55~85 0.63-2.00 | 0.11-0.16 | 5.6-6. 5 | 14-20 | 106-112 | Moderate_..| Low._..... Moderate.
65-90 60-85 50-80 30-70 0.63-2.00 | 0.10-0. 14 | 5.6-7.3 | 13-18 | 108-114 | Low__._____ Low__._... Moderate.
30-70 25-65 25-60 20~55 . 00-6.30 | 0.08-0.14 [ 5. 1-6.5 |occcrofoeccacoan Low._.__.. Low....._. High.
25-55 20-40 10-35 5~25 2.00-6.30 | 0.07-0.11 | 5.1-6.5 | 11-15 | 115-122 | Low___.___. Low__._... High.
100 100 | 90-100 | 65~90 0.63-2.00 | 0.16-0.20 | 4 0-5.5 | e |occcnao-- Low__..___. High_..___ High.
95-100 | 70-100 | 60-90 20-45 0.63-2.00 | 0.08-0.12 | 4.0-5.5 | 10-17 | 100~110 | Moderate._.| High._._... High.
90-100 | 80-100 | 60-90 20~-45 0.63-2.00 | 0.08-0.12 | 4. 0-5.5 | 10-15 | 115-125 | Moderate...| High._._._. High.
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TABLE 6.—FEngineering

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil that may

that appear in

Suitability as source of

Soil features affecting—

Soil series and map
symbols Ponds
Topsoil Sand and Road fill Highway and road
gravel location
Reservoir area Embankment
Abbottstown: AbA, Fair. . _._.._. Unsuitable. .| Fair_..___... Seasonal high Features generally | Erodible.._.___.__
AbB, AbC. water table; favorable.
seepage along
fragipan.
Allenwood: AdB, Fair_ . .__.___ Unsuitable.._.| Good_.__._._._ Features generally | Pervious material..| Pervious material;
AdC, AdD. favorable. erodible.
Alluvial land: Ae__._. Pooro ... Variable...._. Variable.. . _.. Subject, to flood- Pervious material; | Pervious material;
ing. subject to stones and
flooding. cobblestones.
Alton: AgA, AgB, Poor_.___.... Fair to good__| Good________ Cut slopes are Pervious material; | Pervious material_.
AlA. droughty; AlA AlA subject to
subject to flooding.
flooding.
Bedington: BeA, Good_ _...... Unsuitable.___| Fair__._.__.. Features generally | Pervious material..| Fair stability;
BeB, BeC. favorable. pervious
material;
erodible.:
Bowmansville: Bo....] Good._...._. Unsuitable.. .| Fair. ... _._.. High water table; | Pervious sub- Erodible___.._.___
subject to stratum; sea-
flooding. sonal high
water table at
a depth of 0 to
Y% foot; subject
to flooding.
Chalfont:. CaA, CaB_.| Fair. ... _._.. Unsuitable_ __| Fair___._____ Seasonal high Pervious sub- Moderate
water table; stratum, stahility;
high frost erodible.
heaving
potential.
Chester: CeA, CeB, Good. Poor Unsuitable_. _ .| Fair____._____ Micaceous Pervious Pervious
CeC, CeD, ChD. in stony material; poor material; stony material; poor
areas. stahility. in places. compaction
characteristics;
stony in places.
Clarksburg: CIB._.___ Fair_ _____.__ Unsuitable. . _{ Fair_________ Seasonal high Moderately Erodible.._.___.__
water table; pervious
high frost material.
heaving
potential.
*¥*Culleoka: CwB, Fair to Unsuitable___| Good..___._. Bedrock at a Pervious bedrock Pervious
CwC. poor depth of 2 to at a depth of material; fair
For Weikert part, 3% feet. 2 to 3% feet. stability.
see Weikert
series.
Doylestown: DoA, Fair._._.__.. Unsuitable. . .| Poor..____.__ High water Seasonal high Poor stability;
DoB table; poor water table at erodible.
stability; high a depth of 0 to
frost heaving % foot.
potential.
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have different properties and limitations. For this reason it is necessary to follow carefully the instructions for referring to other series

the first column]

Soil features affecting—Continued

Drainage of cropland
and pasture

Sprinkler irrigation

-
Terraces or
diversions

Grassed waterways

Pipeline construction
and maintenance

Suitability for
winter grading

Seasonal high water
table; slow permea-
bility.

Well drained.. . . _.__.___

High water table_ .. _.__

Well drained__ . __._.___

Well drained.. .o ..o_.__

Tligh water table; outlet
problems; modecrately
slow permeability;
subject to flooding.

Seasonal high water
table; slow permea-
bility.

Seasonal high water
table; slow permea-
bility.

Well drained_..__.______

High water table;
slow permeability.

Seasonal high water
table; slow per-
meability.

Slope, where more
than 15 percent.

High water table;
subject to flood-
ing.

Low available mois-
ture capacity.

Features gencrally
favorable.

High water table;
subject to
flooding.

Seasonal high water
table; slow
permeability.

Slope, where more
than 15 percent.

Seasonal high water
table; slow
permeability.

Low available
water capacity.

High water table;

slow permeability.

Scepage along
fragipan.

High water table;
subject to flood-
ing.

Irregular topog-
raphy; AlA sub-
ject to flooding.

Frodibleo. ... ...

Generally not
needed.

Seasonal high water
table.

Stony in places_._.__

Seasonal high water
table.

Bedrock at o depth
of 2 to 3% feet.

High water table_.__

Seepage along
fragipan;
crodible.

High water table;
subject to flood-
ing.

Irregular topog-

raphy; AlA sub-
jeet to flooding.

High water table;
subject to
flooding.

Seasonal high water
table; erodible.

Stony in places-_..__

Seasonal high water
table.

Bedrock at a depth
of 2 to 3% feet.

High water table____

Scasonal high water
table.

Moderate corrosion
potential.

High water table;
subject to flood-
ing.

Subject to caving;
AlA subject to
flooding.

Moderate corrosion
potential.

High water table;
subject to
flooding.

Seasonal high water
table.

Moderate corrosion
potential.

Seasonal high water
table; moderate
cOTTosion
potential.

Bedrock at a depth
of 2 to 3} feet.

High water table____

Poor.

Fair.

Poor.

Good.

Fair.

Poor.

Poor.

Good.

Fair.

Good.

Poor.
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TABLE 6.—Engineering

Suitability as source of Soil features affecting—
Soil series and map
symbols - Ponds
Topsoil Sand and Road fill Highway and road
gravel location
Reservoir arca Embankment
*Duffield: DsB, DiC..| Good. . .._.__ Unsuitable_ _ .| Fair_.__.__.. Features generally | Pervious Pervious
For Washington favorable. marterial; material;
part of DtC, sce possible sinks erodible.
Washington and channels in
series. limestone
bedrock.
Duncannon: DuA, Good ..o o... Unsuitable...| Fair. . _._.... Features Pervious Pervious
DuB. generally material. material;
favorable. erodible.
TFallsington, gravelly Fair. o ..._.. Yair. . oo . Good. . ..... High water Pervious sub- Lrodible__..___.._
subsoil variant: Fa. table; high stratum; sea-
frost heaving sonal high
potential. water table.
Hatboro: Ha__._.____. Fair. _.____.. Unsuitable. . .| Fair..ooo.... High water table; | Pervious substra- | Erodible.._._______
subject to flood- tum; seasonal
ing. high water
table; subject to
flooding.
Howell: HoA, HoB__._| Tair_ . ___._.__ Unsuitable. . .| Fair__ ... ____ Features generally | Features generally | Poor stability;
favorable. favorable. erodible.
Klinesville: KIB, KIC, | Poor-.____.__ Unsuitable. . .| Fair: Bedrock at a Pervious bedrock | Fair stability;
KID, limited depth of 1 foot at a depth of 1 limited
quantity., to 134 feet. foot to 1} feet. quantity.
Lansdale: LaA, LaB, | Fair. Poorin | Poor......... Goodoooo. Features generally | Pervious material; | Pervious material;
LaC, LaD, LdB, stony favorable. stony in places. stony in places.
LdD, LdE. areas.
Lawrenceville: LgA, Fair. . ______. Unsuitable__ .| Fair_..__..__ Seasonal high wa- | Features generally | Moderate sta-
LgB. ter table; high favorable. bility; erodible.
frost heaving
potential.
Lehigh: LhB, LhC, Fair. Poor in | Unsuitable....| Fair..._._._. Seasonal high Stony in places....| Erodible; stony in
LID. stony water table. places.
areas.

*Manor: MaB, MaC, | Fair. Poor in Unsuitable._ .} Fair__._.___.. Micaceous mate- Pervious material; | Pervious material;
MaD, MbD, McE. stony rial; poor stony in places. poor compac-
For Chester part areas. stability. tion charac-

of McE, sece teristics; erod-
Chester series. ible; stony in
places.
Marsh: Mh.
Properties too
variable to be
interpreted.
Mount Lucas: MIA, Fair. Poor in | Unsuitable.__| Fair_._..._. Seasonal high Stony in places_...| Fair stability;
MIB, MIC, MoB, stony water table; stony in places;
MoD. areas. moderate frost erodible.
hez]wing poten-
tial.
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Soil features affecting—Continued

Drainage of cropland

Sprinkler irrigation

Terraces or

Grassed waterw: 1ys

Pipeline construction

Suitability for
winter grading

table; slow permea-
bility; stony in places.

table; slow per-
meability; slope,
more than 15
percent.

table; stony in
places.

table; stony in
places.

table.

and pasture diversions and maintenance

Well drained________.____ Features generally Erodible._.________ Frodible_o_._.__..._. Moderate corrosion Fair,

favorable. potential.

Well drained_________.___ Features generally Erodible oo o__._ Erodible ..o ___ Moderate corrosion Fair,

favorable. potential.

High water table. _______ High water table. ___.| Generally not High water table_...| High water table; Poor.

needed. high corrosion
potential.

High water table; out- High water table; Generally not High water table; High water table; Poor.
let problems; subject subject to flood- needed. subject to flood- subject to flood-
to flooding. ing. ing. ing.

Well drained-___________ Moderately slow Poor stability; Poor stability; Features generally Fair,

permeability. crodible. erodible. favorable.

Well drained ... ....___ Very low available Bedrock at a depth Bedrock at a depth Bedrock at a depth Good.

water capacity; or 1 foot to 1% of 1 foot to 1% of 1 foot to 1%
slopes of more feet. feet; low fertility. feet.
than 15 percent.

Stony in places________.__ Slope, where more Stony in places-.-.-- Stony in places_--..- Features generally Good.

than 15 percent. favorable.

Seasonal high water Seasonal high water | Seasonal high water | Seasonal high water | Seasonal high water | Poor.
table; moderately slow table; moderately table; erodible. table; erodible. table; moderate
permeability. slow permeability. corrosion poten-

tial.

Seasonal high water Seasonal high water | Seasonal high water | Seasonal high water | Seasonal high warer | Fair.
table; slow permea- table; slow per- table; stony in table; stony in table; moderate
hility; stony in places. meability; slope, places. places. to high corrosion

where more than potential.
15 percent.

Well drained . __ . _..._. Features generally Erodible oo _ Erodible. oo _.__ Moderate corrosion |Fair.

favorable. potential.

Seasonal high water Seasonal high water | Seasonal high water | Seasonal high water | Seasonal high water | Poor.
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TaBLE 6.—Engineering

Suitability as source of

Soil features affecting—

Soil series and map
symbols Ponds
Topsoil Sand and Road fill Highway and road
gravel location
Reservoir area Embankment
Neshaminy: NeB, Fair. Poor in | Unsuitable._.| Fair...__.___. Moderate frost Pervious material; | Difficult to com-
NeC, NhB, NhD, stony areas. heaving po- stoniness in pact; stoniness
NhE. tential. stony areas. in stony areas;
erodible.
*Penn: PeA, PeB, Fair. Poor Unsuitable_...| Good-_.___..__ Bedrock at a Pervious bedrock Pervious material;
PeC, PeD, PhB3, in stony depth of 1% to at a depth of fair stability;
PkC3, PID, PIE, areas. 314 feet; stony 1%% to 3Y4 feet; stony in places.
PnB, PnC. in places. stony in places.
For Klinesville
part of PhB3,
PkC3, PID,
and PIE, see
Klinesville
series. For Lans-
dale part, of
PnB and PnC,
see Lansdale
series.
Pope: PoA, PpA, Good.-.-___._._ Fair_ . _____ Good oo ... Features generally | Pervious ma- Trodible. ... ___._
PpB. favorable on terial; subject
terrace phases; to flooding.
subject to flood-
ing.
Readington: RdA, Fairo o ._____ Unsuitabte.._.| Fair_ . __.. ... Seasonal high Moderately per- Fair stability;
RdB, RdC. water table; vious material. erodible.
moderate frost
heaving po-
tential.
Reaville: ReA, ReB, Pooro_.._.___ Unsuitable._..| Fair___......| Seasonal high Pervious hedrock Many shale frag-
ReC. water table; at a depth of ments.
bedrock at 1% to 2% feet.
de}nh of 14 to
3)% feet.
Rowland: Ro_-...____. Good...._.__ Unsuitable..__| Fair___.____. Seasonal high Pervious substra- Erodible_ ..o ...
water table; tum; subject to
subject to flooding.
flooding.
Steinsburg: StB, StC, | Poor..._._._. Fair___..____ Good._...._. Bedrock at a Pervious material; | Pervious material;
StD. depth of 2 to bedrock at a erodible.
3% feet. de))th of 2 to
344 feet.
Towhee: ToA, ToB, Poor_....____ Unsuitable_ . .| Poor....__... High water table; | Seasonal high wa- | Poor stability;
TwB. high frost heav- ter table; stony stony in places.
ing potential. in places.
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Soil features affecting—Continued

Drainage of cropland
and pasture

Sprinkler irrigation

Terraces or
diversions

Grassed waterways

Pipeline construction
and maintenance

Suitability for
winter grading

Well drained; stoniness
in stony areas.

Well drained; stony in
places.

Well drained.. ... ._..

Seasonal high water
table; moderately
slow permeability.

Seasonal high water
table; bedrock at
depth of 1} to 3%
feet.

Seasonal high water
table; subject to
flooding.

Well drained. ___._____._

High water table; slow
permeability; stony
in places.

No unfavorable fea-
tures; slope,
where more than
15 percent.

Low available water
capacity; slope,
where more than
15 percent.

Features generally
favorable.

Seasonal high water
table; moderately
slow permeability.

Seasonal high water
table; slow perme-
ability.

Seasonal high water
table; subject to
flooding.

Low available water
capacity; slope
where slope is
more than 15
percent.

High water table;
slow permeability.

Stoniness in stony
areas.

Bedrock at a depth
of 134 to 3% feet;
surface stoniness
in places.

Features generally
favorable on
terrace phases;
subject to flood-
ing.

Seasonal high water
table; eradible.

Seasonal high water
table; bedrock at
a depth of 1% to
3% feet.

Generally not
needed.

Bedrock at a depth
of 2 to 3% feet.

High water table;
stony in places.

Stoniness in stony
areas.

Bedrock at a depth
of 14 to 34 feet;
surface stoniness
in places.

Features generally
favorable on
terrace phases;
subject to flood-
ing.

Seasonal high water
table; erodible.

Seasonal high water
table; bedrock at
a depth of 1% to
314 fect.

Seasonal high water
table; subject to
flooding.

Bedrock at a depth
of 2 to 3% feet.

High water table;
stony in places.

Low to moderate
corrosion po-
tential.

Bedrock at a depth
of 1% to 3% feet.

Features gencrally
favorable on
terrace phases;
subject to flood-
ing.

Seasonal high water
table; high cor-
rosion potential.

Seasonal high water
table; hedrock at
a depth of 1% to
31 feet; high
corrosion po-
tential.

Seasonal high water
table; subject to
flooding.

Bedrock at a depth
of 2 to 3% feet.

High water table;
high corrosion po-
tential.

Fair.

Good.

Fair.

Poor.

Poor.

Poor.

Good.

Poor.
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TaBLE 6.—Engineering

Suitability as source of Soil features affecting—
Soil series and map
symbols Ponds
Topsoil Sand and Road fill Highway and road
gravel location
Reservoir area Embankment
*Urban land: Ub, Uc,
UdB, UdC, Uh,
uiB, UIC.
Urban land too
variable to he
rated; requires
onsite investiga-
tion. For Ab-
hottstown part
of Uc, see Ab-
bottstown series.
For Chester part
of UdB and
UdC, sce
Chester series.
For HMowell part
nf Uh, see
Howell series.
For Lansdale
part of UIB and
UIC, see Lans-
dale series.

Urbana: UrA, UrB. | Fair. ... Unsuitable....| Fairo o oo.... Seasonal high wa- | Features generally | Erodible; poor
ter table; poor favorable, compaction
stability. characteristics.

Washington: WaB____| Good.._....- Unsuitable....| Fair_ .. .__._. Features generally | Pervious material; | Pervious material;
favorable. possible sinks, crodible,

*Weikert: WeD_._.___ Poor________. Unsuitable._..| Fair: lim- Bedrock at a Pervious bedrock | Fair stability;

For Culleoka part, ited quan- depth of 1 foot at a depth of 1 limited quan-
see Culleoka tity. to 134 feet. foot to 1% feet. tity.
series.

Woodstown: WoA____| Fair_._____._ Unsuitable___.| Poor.________ Seasonal high wa- | Features generally | Fair stability;
ter table; mod- favorab%e. erodible.
erate frost
heaving poten-
tial.
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Soil features affecting—Continued

Drainage of cropland
and pasture

Sprinkler irrigation

Terraces or
diversions

Grassed waterways

Pipeline construction
and maintenance

Suitability for
winter grading

Seasonal high water ta-
ble; slow permeability.

Well drained. ... ._..___
Well drained. .. _..__-__
Seasonal high water

table; moderate
permeability.

Seasonal high water
table; slow perme-
ability.

Features generally
favorable.

Very low available
water capacity;
slope, where more
than 15 percent.

Seasonal high water
table; moderate
permeability.

Seasonal high water
table; erodible.

Erodible.. ... ____

Bedrock at a depth
of 1 foot to 1%
feet.

Seasonal high water
table; erodible.

Seasonal high water
table; erodible.

Erodible ... ...

Bedrock at a depth
of 1 foot to 1%
feet.

Seasonal high water
table; erodible.

Seasonal high water
table; high cor-
rosion potential.

Moderate corrosion
pvotential,

Bedrock at a depth
of 1 foot to 1%
feet.

Seasonal high water
table; high corro-
sion potential.

Fair.

Fair.

Good.

Fair.
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Shrink-swell potential is the relative change in volume
to be expected of soil material with changes in moisture
content, that is, the extent to which the soil shrinks as
it dries out or swells when it gets wet. Extent of shrink-
ing and swelling is influenced by the amount and kind
of clay in the so1l. Shrinking and swelling of soils cause
much damage to building foundations, roads, and other
structures. A high shrink-swell potential indicates a
hazard to maintenance of structures built in, on, or with
material having this rating. )

Corrosivity, as used in table 5, pertains to potential
soil-induced chemical action that dissolves or weakens
uncoated steel or concrete. Rate of corrosion of uncoated
steel is related to soil properties such as drainage, tex-
ture, total acidity, and electrical conductivity. Ratings of
soils for corrosivity of concrete are based mainly on soil
texture and acidity. Installations that intersect soil
houndaries or soil horizons are more susceptible to corro-
sion than installations entirely in one kind of soil or in
one soil horizon. A corrosivity rating of low means that
there is little probability of soil-induced corrosion dam-
age. A rating of Aigh means that there is a high prob-
ability of damage, so that protective measures should be
used to avoid or minimize damage to steel and the more
corrosion resistant concrete.

Engineering interpretations of soils

The estimated interpretations in table 6 are based on
the engineering properties of soils shown in table 5, on
test data for soils in this survey area and others nearby
or adjoining, and on the experience of engineers and
soil scientists with the soils of Bucks and Philadelphia
Counties. In table 6, ratings of good, fair, and poor
indicate the suitability of the soils for all listed purposes
other than for highway and road location, winter grad-
ing, drainage of cropland and pasture, irrigation, ponds
and reservoirs, embankments, terraces and diversions,
grassed waterways, and pipeline construction. For these
particular uses, table 6 lists those soil features not to be
overlooked in planning, installation, and maintenance.

Topsoil is nsed to topdress an area where a plant
cover is to be established and maintained. Suitability is
affected mainly by ease of working and spreading the
soil material, as for preparing a seedbed; by natural
fertility of the material, or by response of plants when
fertilizer is applied; and by absence of substances toxic
to plants. Texture of the soil material and its content of
stone fragments are characteristics that affect suitability,
but also considered in the ratings is damage that will
result at the area from which topsoil is taken.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 6 provide
guidance about where to look for probable sources. A
soil rated as a good or faér source of sand or gravel gen-
erally has a layer at least 3 feet thick, the top of which
is within a depth of 6 feet. The ratings do not take into
account thickness of overburden, location of the water
table, or other factors that affect mining of the materials,
and neither do they indicate quality of the deposit.

Road fill is soil material used in embankments for
roads. The suitability ratings reflect the predicted per-
formance of soil after it has been placed in an embank-
ment that has been properly compacted and provided

with adequate drainage and the relative ease of excavat-
ing the material at borrow areas.

%oil properties that most affect highway and road.
location are load-supporting capacity and stability of
the subgrade and the workability and quantity of cut
and fill material available. The AASHO and Unified
classifications of the soil material, and also the shrink-
swell potential, indicate traffic-supporting capacity. Wet-
ness and flooding affect stability of the material. Slope,
depth to hard rock, content of stones and rocks, and
wetness affect ease of excavation and amount of cut and
fill needed to reach an even grade.

Pond reservoir areas hold water behind a dam or
embankment. Soils suitable for pond reservoir areas have
a low seepage rate, which is related to their permeability
and depth to fractured or permeable bedrock or other
permeable material,

Embankments and dikes require soil material resistant
to seepage and piping and of favorable stability, shrink-
swell potential, shear strength, and compactibility. Stones
or organic materials in a soil are among factors that are
unfavorable.

Drainage of cropland and pasture is affected by such
soil properties as permeability, texture, and structurve;
depth to claypan, rock, or other layers that influence
rate of water movement; depth to the water table; slope;
stability in ditchbanks; susceptibility to stream over-
flow; salinity or alkalinity; and availability of outlets
for drainage.

Trrigation of a soil is affected by such features as
slope: susceptibility to stream overflow, water erosion
or soil blowing; soil texture; content of stones; accumu-
lations of salts and alkali; depth of root zone; rvate of
water intake at the surface; permeability of soil layers
below the surface layer and in fragipans or other layers
that restrict movement of water; amount of water held
available to plants; and need for drainage, or depth to
water table or bedrock.

Terraces and diversions are embankments. or ridges,
constructed across the slope to intercept runoff and seep-
age so that it soaks into the soil or flows slowly to a pre-
pared outlet. Features that affect suitability of a soil for
terraces are uniformity and steepness of slope; depth to
bedrock or other unfavorable material; presence of
stones; permeability; and resistance to water erosion,
soil slipping, and soil blowing. A soil suitable for these
structures provides outlets for runoff and is not difficult
to vegetate.

Waterway layout and construction are affected by
such soil properties as texture, depth, and crodibility of
the soil material; presence of stones or rock outerops;
and the steepness of slopes. Other factors affecting
waterways are seepage, natural soil drainage, available
water capacity, susceptibility to siltation, and the ease
of establishing and maintaining vegetation.

Shallow excavations for pipelines, sewer lines, phone
and power transmission lines, hasements, open ditches,
and cemeteries are those that generally require digging
or trenching to a depth of less than 6 feet. Desirable
soil properties are good workability, moderate resistance
to sloughing, gentle slopes, absence of rock outcrops or
big stones, and freedom from flooding or a high water
table.



BUCKS AND PHILADELPHIA

Winter grading is affected chiefly by soil features that
are relevant to moving, mixing, and compacting soil in
roadbuilding when temperatures are below freezing.

Town and Country Planning and Recreation

This section provides soil information useful in plan-
ning outdoor recreation facilities. It also provides a
sound basis for developing land use plans for Bucks and
Philadelphia Counties and their political subdivisions.
Interpretive maps can be made from the soil maps along
with information provided in tables 7 and 8. These inter-
pretations help in determining the degree and kind of
limitations of the soils in any given area.

The information in this section is presented for general
guidance of officials and developers who are concerned
with selecting suitable sites for various purposes. While
this information and the soil maps give general guid-
ance, it is emphasized that the mapping ond written
information are restricted in detail by the map scale
and should be used only in planning more detailed field
investigations to determine the inplace condition of the
soil at any specific site.

Soil features alone are evaluated in this section, since
the ease or difficulty of making improvement is largely
controlled by the characteristics of the soils. TTowever,
it is recognized that location and economic factors often
decide the ultimate use of an area regardless of soil
limitations involved.

Tables 7 and 8 show the estimated degree and kinds
of limitations for specific uses of the soils. Soil featnres
that have an important effect in town and country plan-
ning and recreational uses are depth to bedrock. perme-
ability, flooding, presence of water table, surface tex-
ture, slope, and stoniness. Limitations are classified as
slight, moderate, and severe. A rating of slight indicates
that the soil area in question generally has few limita-
tions for the use being considered. A rating of moderate
indicates that the soil has limitations that require special
practices to overcome or correct. A rating of severe indi-
cates that the soil has limitations very difficult or expen-
sive to overcome or correct. A rating of severe does not
imply that the soil cannot be used for the purpose
shown. It does indicate a greater degree of limitation
than for slight or moderate. Variable 1s listed for those
units where the degree and kinds of limitations cannot
be determined with reasonable accuracy.

Onsite sewage effluent disposal.—The main features
affecting use of soils for sewage effluent disposal systems
are permeability, steepness of slope, depth to bedrock,
and level of the water table. Also, in soils underlain by
cavernous limestone, fractured shale, and sand or gravel,
the underground water may become contaminated by
seepage of eflluent through rock crevices, coarse mate-
rials, or solution channels. Size of drainage field and
type of disposal system used are often affected by the
degree and kind of limitation. Soils with a severe rating
should be carefully investigated hefore decisions are
made concerning installation of disposal systems. For
systems used only for short periods, such as for summer
camp, limitations may be less severe than indicated in
the table.
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Sewage lagoons—The main features affecting use of
soils for sewage lagoons are permeability for the sub-
stratum, slope, depth to bedrock, stoniness, and the
hazard of flooding.

Buildings of three stories or less with basements.—
The main features affecting soil use for buildings of
three stories or less in height that have less than an 8-
foot excavation for basements are occurrences of and
depth to water table, depth to and kind of bedrock,
slope, and the hazard of flooding. Depth to bedrock and
occurrence of a water table are less important when
buildings are constructed without basements.

Lawns and landscaping.—In these ratings the needs
for lime and fertilizer are not considered. Suitable soil
material is needed in amounts sufficient for desirable
trees and other plants to survive and grow. Among the
factors considered ave depth to seasonal high water
table, depth to bedrock, soil texture, presence of stones
or rocks, and the hazard of flooding.

Subdivision streets and parking lots~—The main fea-
tures affecting use of soils for streets and parking lots
in subdivisions are occurrence of and depth to water
table, slope, depth to and kind of bedrock, stoniness, and
the hazard of flooding. For roads outside of subdivisions,
slope is generally less of a limitation than shown on the
table.

Sanitary landfills—These are areas used for the dis-
posal of trash and garbage by the trench method. The
main requirement is enough soil material to cover
the refuse and garbage; no importation of fill or cover
material is considered in the ratings. The main features
considered are depth to bedrock, the hazard of flooding,
occurrence of water table, and stoniness or rockiness.
Sinkholes in limestone should not be used for refuse
disposal because of risk of contamination of ground
water supplies. Esthetic, economic, and sociological fac-
tors, while important, are not considered in the ratings.

Cemeteries—The main features affecting use of soils
for cemeteries are depth to bedrock, the hazard of flood-
ing, rockiness, stoniness, soil texture, and oceurrence of
and depth to water table.

Campsites—Soil ratings apply to areas suitable for
tents or camping trailers and travel trailers and the
accompanying activities for outdoor living. These areas
are used frequently during the camping season, which
normally extends from May 30 until Labor Day. The
ratings assume little site preparation other than shaping
and leveling tent and parking areas. The site should
be suitable for heavy foot traffic and vchicnlar traffic.
Suitability of soil for supporting vegetation is a sepa-
rate item to be considered in the final evalnation in
selecting sites for these uses.

Service buildings in recreational arcas (without base-
menits).—These are sites for washrooms, bathhouses, pic-
nic shelters, other service buildings without basements.
and seasonal or year-round cottages. The degree of
limitation is more severe if buildings are to be con-
structed with basements (see table 7).

Paths and trails in camping areas—These are arcas
that are to be used for trails, hiking and bridle paths,
and nonintensive uses that allow for random movement
of people. It is assumed that these areas are to be used as
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TasLE 7.—Degree and kind of limitation to be

[The ratings given a soil complex or undifferentiated group

Soil scries and map symbols

Sewage effluent disposal by
onsite septic tank

Sewage lagoons

Buildings with basements
(three stoiies or less)

Abbottstown:
AbA

AdB o e

8 A e e mccceaa-

CaA e

CeA oo

CWB e cccee e

Severe: - slow permeability; sea-
sonal high water table.

Severe: slow permeability; sea-
sonal high water table.

Severe: slow permeability; sea-
sonal high water table.

Slighti. . cco e
Moderate: slope_ ... ..o -.-_
Severe: slope.cooeoocenaao
Severe: subject to flooding. -
Slight: hazard of ground water
contamination.
Slight: hazard of ground water
contamination.
Severe: flooding.o_ . ..o -__
Slight_ .o
Slight v e -
Moderate: slope...o--_.___..

Severe: high water table; flood-
ing.

Severe: slow permeability; sea-
sonal high water table.

Scvere: slow permeability; sea-
sonal high water table.

Shighto oo
Slight . oo
Moderate: slope..o oo e a--
Severe: slope._ - ___.-.
Severe: slope; stoniness. .. ____
Severe: seasonal high water

table; slow permeability.

Severe: bedrock at a depth of
1 foot to 3% feet.

Severe: bedrock at a depth of
1 foot to 34 feet.

Severe:
Severe:
table.

Slight: hazard of ground water
contamination.

high water table.__..._
seasonal high water

Shight . oL
Moderate: slope_ ... __._._._.
Severe: slope. ..o oo _-_
Moderate: moderate permea-
bility.
Severe: slope. - . oo.oo
Severe: slope. .- ool .o
Severe: subject to flooding__ ..
Severe: rapid permeability ...
Severe: rapid permeability.__.
Severe: rapid permeanbility;
flooding.
Moderate: moderate permea-
bility.
Moderate: moderate permea-
hility; slope.
Severe: slope. .o oo
Severe: flooding-._...__....__
Slight o oo
Moderate: slopeoooeooooo .
Severe: moderately rapid per-

meability in substratum.
Severe: moderately rapid per-
meability in substratum.
Severe: moderately rapid per-
meability in  substratum;
slope.
Severe:
Severe:

slope - - oo
slope; stoniness . ______

Moderate: hazard of ground
water contamination; slope.

Severe: bedrock at a depth of
1 foot to 3% feet; moderately
rapid permeability.

Severe: bedrock at a depth of
1 foot to 3% feet; slope.

Slight &
Moderate: slope._.- .. ..___.__
Moderate: moderate permea-
ability; hazard of ground

water contamination.

Severe: seasonal high water
table.
Severe: scasonal high water
table.
Severe: seasonal high water
table.
Slighte . oo e -o
Moderate: slope__ ... ... _._
Severe: slope.. .. oo . ..
Severe: subject to flooding. _ ..
Slight e e
Slight - o
Severe: flooding- .. _..__..
Slight e ..
Shghtie oo
Moderate: slope.___._.__.__._
Severe: high water table; flood-
ing.
Severe: scasonal high water
table.
Severe: scasonal high water
table.
Slight o e
Slight___ ..
Moderate: slope..ooo_ ... ___
Severe: slope. ..o o __....
Severe: slope; stoniness. ______
Moderate: seasonal high ater
table.
Moderate: bedrock at a depth

of 1 foot to 3% feet.

Moderate: bedrock at a depth
of 1 foot to 334 feet; slope.

Severe: high water table__ _.__

Severe: seasonal high water
table.

Slight - oo _




BUCKS AND PHILADELPHIA COUNTIES, PENNSYLVANIA

considered in community development

apply to both of the series named in the first column]

57

Lawns and landscaping

Subdivision streets and
parking lots

Trench method sanitary
landfills

Community cemeteries

Moderate: seasonal high wa-
ter table.
Moderate: seasonal high wa-
ter table.
Moderate: seasonal high wa-
ter table.
Slight_ .-
Moderate: slope_ - .__...____
Severe: SlOpPe_ oo ooeoo_
Severe: subject to flooding. ..
Slight o o o2
Slighte oo ooLs
Slighte e oo o
Slight e C
Slight . oo e
Moderate: slope-.._____.___
Severe: high water table. ____
Moderate: seasonal high wa-
ter table.
Moderate: seasonal high wa-
ter table.
Slight . o e e ceeeeeam
Slight e oo oo
Moderate: slope--._--—ao___
Severe: 8lOPe oo oo _..
Severe: slope; stoniness______
Slight a2

Moderate: bedrock at a depth
of 1 foot to 3% feet.

Moderate: bedrock at a depth
of 1 foot to 3% feet; slope.

Severe: high water table.____

Severe: seasonal high water
table.

Slight e __

Moderate: seasonal high water
table.
Moderate: seasonal high water
table; slope.
Severe: slope. - cooocooa_-.
Moderate: slope.cc.ooo—ae..-
Severe: slope. oo ooooe__.
Severe: 8lope. oo
Severe: subject to flooding. ..
Slight. . ...
Moderate: slope._-.o_____.___
Slighte o oo oo
Slighto o _
Moderate: slope...o__...____
Severe: slope. .- _._ ... ___
Severe: high water table; flood-
ing.
Moderate: seasonal high wa-
ter table.
Moderate: seasonal high wa-
ter table.
Slight o e
Moderate: slope...o__ ... ...
Severe: 8lOP€.aeccccccccana-
Severe: slope. . .oococeaaooo..
Severe: slope; stoniness__._._.
Moderate: seasonal high water

table; slope.

Moderate: bedrock at a depth
of 1 foot to 3% feet.

Severe: slope._ . oo .

Severe: high water table_.___.

Severe: seasonal high water
table,

Moderate: slope_--c__oooo ...

Severe:
table.

Severe:
table.

Severe:
table.

seasonal high water

seasonal high water

seasonal high water

Moderate:

SlopPe- oo
Severe:

8lope- o oo

Severe: subject to flooding__._

Slight: hazard of ground water
contamination.

Slight: hazard of ground water
contamination.

Moderate: flooding. . ___.-___.

Slight . - e
Slight oo oo
Moderate:

SlOPeo e

Severe:
ing.

high water table; flood-

Severe: seasonal water
table.
Severe:

table.

high

seasonal high water

Severe:

<1 o) s |
Severe:

slope; stoniness_ ... __

Moderate:

seasonal high water
table.

Severe: bedrock at a depth of
1 foot to 3% feet.

Severe: bedrock at a depth of
1 foot to 3% feet; slope.

Severe: high water table._..._

Severe: seasonal high water
table.

Slight: hazard of ground water

contamination.

Severe: seasonal high water
table.

Severe: seasonal high water
table.

Severe: seasonal high water
table.

Slight.

Moderate: slope.

Severe: slope.

Severe: subject to flooding.

Slight.

Slight.

Moderate: flooding.

Slight.

Slight.

Moderate: slope.

Severe: high water table; flood-
ing.

Severe: seasonal high water
table.

Severe: seasonal high water
table.

Slight.

Slight.

Moderate: slope.

Severe: slope.

Severe: slope; stoniness.

Moderate: seasonal high water
table.

Severe: bedrock at adepth of

1 foot to 3% feet.

Severe: bedrock at a depth of
1 foot to 3% feet.

Severe: high water table.

Severe: seasonal high water
table.

Slight.
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TaBLE 7.—Degree and kind of limitation to be

Soil series and map symbols

Sewage effluent disposal by
onsite septic tank

Sewage lagoons

Buildings with basements
(three stories or less)

Duffield and Washington: DOtC.

Duncannon:

Tallsington, gravelly subsoil var-
iant: Fa.

Hatboro: Ha__ ___ __________.

Howell:

KIB o e

LgA o __

Moderate:  hazard of ground
water contamination; slope.

Slight el
Slight o oo oo
Severe: high water table_. . ____
Severe: seasonal high water

table; flooding.

Severe: moderately slow per-
meability.

Severe: moderately slow per-
meability.

Severe: bedrock at a depth of
1 foot to 14 feet.

Severe: bedrock at a depth of
1 foot to 114 feet.

Severe: bedrock at a depth of
1 foot to 14 feet; slope.

Shghte e
Slight oo oo ee oo
Moderate: slope..oceoeaao -
Severe: slope_ ...
Severe: stoniness._ oo ___
Severe: stoniness; slope...____
Severe: stoniness; slope.--~-__
Severe: moderately slow per-
meability.
Severe: moderately slow per-
meability.
Severe: seasonal high water

table; slow permeability.
Severe: seasonal high water
table; slow permeability.
Severe: slow permeability; sea-
sonal high water table; stoni-
ness; slope.

Slight: hazard of ground water
contamination.

Moderate: hazard of ground
water contamination: slope.

Severe: SlIOPe .- - cc oo

Severe: stoniness; slope_ .. ...

stoniness: slope...._.__

Sefere: high
flooding.

Severe:

water table;

Severe: slope.. . .. ___.____

Moderate: moderate permea-
bility.

Moderate: moderate permea-

bility; slope.

Severe: moderate permeability
in substratum.

Severe: flooding. oo o.._.

Slight oo o ..

Slight- o ____

Severe: bedrock at a depth of

1 foot to 1% fect.

Severe: bedrock at a depth of
1 foot to 1% fect; slope.

Severe: bedrock at a depth of
134 feet; slope.

Severe: moderately rapid per-
meability in substratum.

Severe: moderately rapid per-
meability in substratum.

Severe: slope. ... __.__.__
Severe: slope. .o _.____.
Severe: moderately rapid per-

meability ; stoniness.
Severe: moderately rapid per-
meability; stoniness; slope.

Severe: stoniness; slope__.._..
Slighte oo _._
Moderate: slope...__.._.____
Moderate: slopeo.cocooocoooo
Severe: slope..ocoocoooo_ o
Severe: stoniness; slope..._...
Severe: moderately rapid per-
meability.
Severe: slope- ..o ______
Severe: slope..._ . _.._._____
Severe: stoniness; slope.___._.
Severe: stoniness; slope. ..___.
Severe: flooding.. ... . ____

Moderate: slope_ ... _..____
Slighto oo .
Slightie oo e
Severe: high water table.__.__

Severe: seasonal high water
table; flooding.

Slighte o e e

Shight e oL

Moderate: bedrock at a depth

of 1 foot to 1% feet.

Moderate: hedrock at a depth
of 1 foot to 1% feet, slope.

Severe: 8l0P@ - cuceacoaaoaooo
Slighto o e
Slighte e e vccceccmmceeomae
Moderate: slope_ ..o _-.___
Severe: slope. oo oocoeooo__.
Severe: stoniness.__..__.______
Severe: stoniness; slope______.
Severe: stoniness; slope_._.__.
Moderate: seasonal high water
table.
Moderate: seasonal high water
table.
Moderate: seasonal high water
table.
Severe: seasonal high water
table; slope.
Severe: stoniness;slope.. _.._.
Slight oo oo
Moderate: slope.a.oocooooo_-.
Severe: slope__ oo oo
Severe: stoniness; slope. .--...
Severe: stoniness;slope._____.
Severe: high  water  table;
flooding.
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Moderate: slope_ ... __._._
Slighto ...
Slight_____ ..
Severe: high water table. - __.

Severe: seasonal high water
table; flooding,.

Shight . el

Slight o e

Moderate: bedrock at a depth

of 1 foot to 134 feet.

Moderate: bedrock at a depth
of 1 foot to 1% feet; slope.

Severe: slope . oo ccoaoaen-
Slight oo s
Slighto o el
Moderate: slope. .- o.o_o._
Severe: slope. oo -
Severe: stoniness..._______.__
Severe: stoniness; slope ______
Severe: stoniness; slope..___.
Slighte e o e occaeeeee e
Slight oo mecaceca s
Slightee o o ememememee
Moderate: slope__ - ... _
Severe: stoniness; slope___.__
Slighteo oo
Moderate: slope_.______.__
Severe: slope. v oo
Severe: stoniness; slope.._.__
Severe: stoniness; slope.._.__
Severe: high water table;
flooding.

Severe: slope... . oo _____
Slight . e
Moderate: slope_ . ..o _.o___
Severc: high water table______
Severe: seasonal high water
table; flooding.
Slight . oo el
Moderate: slope._ o oceeoonoo.
Moderate: bedrock at a depth
of 1 foot to 1% feet.
Severe: slope . .o oooooos
Severe: SlOPC - e v cccmceeean
Slighte o oo _an
Moderate: slope__._o____.-._-
Severe: slope . - ... ______
Severe: SlOpe - - cccoeooaooan
Severe: stoniness.____.._____._
Severe: stoniness; slope..._._.
Severe: stoniness; slope.______
Moderate: seasonal high water
table.
Moderate: seasonal high water

table; slope.

Moderate:
table.
Severe:

seasonal high water
slope. oo

Severe: stoniness; slope_ ...

Moderate: slope_ooooooo_.__
Severe: 8lOPe- - cocmoo e
Severe: slope_ - _ o _______
Severe: stoniness; slope____.__

Severe: stoniness; slope____.._
Severe: high  water  table;
flooding.

Moderate: hazard of ground
water contamination; slope.

Shight o ..
Slight oo oo
Severe: high water table_ . ___.
Severe: seasonal high water
table; flooding.
Slight - oo e
Slight o oo o eee
Severe: bedrock at a depth of

1 foot to 1Y% feet.

Severe: bedrock at a depth of
1 foot to 1} feet.

Severe: bedrock at a depth of
1 foot to 1Y% feet; slope.

Slight e oo
Slight - oo caaao o
Moderate: slope. .- _._______
Severe: slope._ .- __.______.
Severe: stoniness.____._.__.___
Severe: stoniness; slope._ . .___
Severe: stoniness; slope_ ___.__
Moderate: seasonal high water
table.

Moderate: seasonal high water
table.

Severe: seasonal high water
table.

Severe: seasonal high water
table.

Severe: seasonal high water
table; stoniness; slope.

Shight o .
Moderate: slope.. . ______.
Severe: slope-.___.__________
Severe: stoniness; slope_______
Severe: stoniness; slope_______
Severe: high  water table;
flooding.

Moderate: slope.

Slight.,

Slight.

Severe: high water table.

Severe: seasonal high water

table; flooding.
Slight,
Slight.

Severe: bedrock at a depth of
1 foot to 1% feet.

Severe: bedrock at a depth of
1 foot to 1} feet.

Severe: bedrock at a depth of
1 foot to 1% feet; slope.

Slight.

Slight.

Moderate: slope.

Severe: slope.

Severe: stoniness.

Severe: stoniness; slope.
Severe: stoniness; slope.
Moderate: seasonal high water
table.

Moderate: seasonal high water
table.

Severe: seasonal high water
table.

Severe: seasonal high water
table.

Severe: seasonal high  water
table; stoniness; slope.

Slight.

Moderate: slope.

Severe: slope.

Severe: stoniness; slope.
Severe: stoniness; slope.
Severe: high  water table;

flooding.
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SOIL SURVEY

TaBLE 7.—Degree and kind of limitation to be

Soil series and map symbols

Sewage effluent disposal by
onsite septic tank

Sewage lagoons

Buildings with basements
(3 stories or less)

Mount Lucas:
MIA

PhB3 e et

PnB .

RAA e

Severe: slow permeability; sea-
sonal high water table,

Severe: slow permeability; sea-
sonal high water table.

Severe: slow permeability; sea-
sonal high water table.

Severe: slow permeability; sea-
sonal high water table; stoni-
ness.

Severe: slow permeability; sea-
sonal high water table; stoni-
ness;slope.

Slight . ...
Moderate: slope._ ... _..__
Severe: stoniness._ ... ...
Severe: stoniness;slope.___..__
Severe: stoniness;slope. .. .._.
Severe: bedrock at a depth of

1% to 3% feet.

Severe: bedrock at a depth of
1% to 3% feet.

Severe: bedrock at a depth of
1% to 3} feet.

Severe: bedrock at a depth
of 134 to 3} feet; slope.

Severe: bedrock at a depth of
1 foot to 3% feet.

Severe: bedrock at a depth of
1 foot to 3% feet.

Severe: bedrock at a depth of
1 foot to 3% feet; stoniness;
slope.

Severe: bedrock at a depth of
1% to 34 feet.

Severe: bedrock at a depth of
1% to 344 feet.

Severe: flooding. oo ...

Slight . el

Slight. . oo

Severe: moderately slow per-
meability.

Severe: moderately slow per-
meability.

Severe: moderately slow per-

meahility.

Slight .
Moderate: slope.___..________
Severe: slope. ..o oo.___
Severe: stoniness.._..._______
Severe: stoniness;slope_ __..__
Moderate: slope-.c.ooooonoo_-
Severe: slope_..___________.__
Severe: stoniness..._...__._....
Severe: stoniness;slope..._._.
Severe: stoniness;slope..._...
Severe: bedrock at a depth of

1% to 3% feet; moderate per-
meability.

Severe: bedrock at a depth of
1% to 3} feet; moderate per-
meability.

Severe: bedrock at a depth of
1% to 3% feet; slope.

Severe: 8lope ..o oas

Severe: bedrock at a depth of
1 foot to 3% feet.

Severe: hedrock at a depth of
1 foot to 3% feet; slope.

Severe: bedrock at a depth of
1 foot to 3} feet; stoniness;
slope.

Severe: bedrock at a depth of
134 to 3J4 feet; moderately ra-
pid permeability in substra-
tum,

Severe: bedrock at a depth of
1% to 334 feet; slope.

Severe: rapid permeability;
flooding.

Severe: rapid permeability .. ..

Severe: rapid permeability . ...

Slight. oo

Moderate: slope-oooeooooo ...

Severe: slope. . oeoeo o ___

Moderate: seasonal high water
table.

Moderate: seasonal high water
table.

Moderate: seasonal high water
table; slope.

Severe: stoniness_._______.__._

Severe: stoniness;slope.______

Shighte o oo .__
Moderate: slope-co._ow._ . __
Severe: stoniness___.______.._
Severe: stoniness;slope_______
Severe: stoniness;slope. . __.._

Moderate: bedrock at a depth
of 1% to 3% feet.

Moderate: bedrock at a depth
of 1% to 3% feet.

Moderate: bedrock at a depth
134 to 34 feet; alope.

Severe: slope._. . _..____.____

Moderate: bedrock at a depth
of 1 foot to 3% fect.

Moderate: bedrock at a depth
of 1 foot to 3} feet; slope.

Severe: stoniness; slope-._._..__

Moderate: bedrock at a depth
of 114 to 3% feet.

Moderate: bedrock at a depth
of 1% to 3} feet; slope.

Severe: flooding- ... .______

Slighte oo e

Slighte - oo e

Moderate: seasonal high water
table.

Moderate: seasonal high water
table.

Moderate: seasonal high water

table; slope.
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Slight_ . -
Shight o ___
Moderate: slope_ . ____.____
Severe: stoniness____.._._.__.__
Severe: stoniness; slope_._._.
Slight. ...
Moderate: slope..__.___.__.__
Severe: stoniness_ ... ____
Severe: stoniness; slope_.___.
Severe: stoniness; slope_.._._
Moderate: hedrock at a depth

of 1% to 334 feet.

Moderate: bedrock at a depth
of 1% to 3% feet.

Moderate: bedrock at a
depth of 1% to 3% feet;
slope.

Severe: slope...o. oo
Moderate: bedrock at a
depth of 1 foot to 314 feet.
Moderate: bedrock at a
depth of 1 foot to 3% feet;

slope.

Severe: stoniness; slope_..__.

Moderate: bedrock at a
depth of 1% to 3% feet.

Moderate: bedrock at a
depth of 1% to 3% feet; slope.

Moderate: seasonal high water
table.

Moderate: seasonal high water
table; slope.

Severe: slope. oo oo

Severe: stoniness-____._____.__

Severe: stoniness; slope_____.__

Moderate: slope .- ._.__._._
Severe: slope. o eoaooooooo -
Severe: stoniness...__._.-_____
Severe: stoniness;slope__.____.

Severe: stoniness; slope. . .____

Moderate: bedrock at a depth
of 134 to 3% feet.

Moderate: bedrock at a depth
of 134 to 3% feet; slope.

Severe: slope__..____________

Severe: slope. .o o ___..____

Moderate: bedrock at a depth
of 1 foot to 3% feet.

Severe: slope. .. _ . _._____._

Severe: stoniness; slope..____.

Moderate: bedrock at a depth

of 134 to 3% feet.

Severe: bedrock at a depth of
1% to 3% feet; slope.

Slight_ . e aaao-

Shight. . a_o_.

Moderate: slope.oooooooooaoo

Moderate: seasonal high water
table.

Moderate: seasonal high water
table; moderately slow per-
meabhility.

Severe: seasonal high water

table; slope.

Severe: seasonal high water
table.

Severe: seasonal high water
table.

Severe: seasonal high water
table.

Severe: seasonal high water
table; stoniness.

Severe: seasonal high water

table; stoniness; slope.

Shighto o oo
Moderate: slope..- - ____
Severe: stoniness..-.-.---___..
Severe: stoniness;slope__.____
Severe: stoniness;slope__.____
Moderate: bedrock at a depth

of 134 to 34 feet.

Moderate: bedrock at a depth
of 1% to 3% feet.

Moderate: bhedrock at a depth
of 1% to 3% feet.

Severe: slope. . o oo ___

Severe: bedrock at a depth of
1 foot to 3% feet.

Severe: bedrock at a depth of
1 foot to 3% feet; slope.

Severe: bedrock at a depth of
1 foot to 3% fect; stoniness;
slope.

Moderate: bedrock at a depth
of 14 to 3% feet.

Moderate: bedrock at a depth
of 1% to 3% feet.

Moderate:

Moderate:
table.
Moderate:
table,

seasonal high water

seasonal high water

Moderate:
table.

seasonal high water

Severe: seasonal high water
table.

Severe: seasonal high water
table.

Severe: seasonal high water
table.

Severe: seasonal high water
table; stoniness.

Severe: seasonal high water

table; stoniness; slope.

Slight.

Moderate: slope.

Severe: stoniness.

Severe: stoniness; slope.
Severe: stoniness; slope.
Moderate: bedrock at a depth

of 1Y% to 3} feet.

Moderate: bedrock at a depth
of 1% to 3% feet.

Moderate: bedrock at a depth
of 1% to 34 feet.

Severe: slope.

Severe: bedrock at a depth of
1 foot to 3% feet.

Severe: bhedrock at a depth of 1
foot to 3% feet; slope.

Severe: bedrock at a depth o