SOIL SURVEY OF
Grundy County, Illinois

United States Department of Agriculture
Soil Conservation Service

in cooperation with

Illinois Agricultural Experiment Station




HOW TO USE

Locate your area of interest on
the ‘*Index to Map Sheets'’ (the
last page of this publication).

2 Note the number of the map
. sheet and turn to that sheet.

DER TO MAP anERTS
— ——
—

Locate your area of interest
3 o on the map sheet.

4 List the map unit symbols
i that are in your area

Symbols

27C
56B
131B
134A
1488
151C




THIS SOIL SURVEY

Turn to ‘‘Index to Soil Map Units'’
5 . Wwhich lists the name of each map unit and the
page where that map unit is described.

See ‘‘Summary of Tables'' (foltowing the
6. Contents) for location of additional data
on a specific soil use.

—_— =
gy g—
S
—— —
—
gy g—
—
o
— w—
— —
— —

Consult ‘‘Contents’' for parts of the publication that will meet your specific needs.
This survey contains useful information for farmers or ranchers, foresters or
7 . agronomists; for planners, community decision makers, engineers, developers,
builders, or homcbuyers; for conservationists, recreationists, teachers, or students,
for specialists in wildlife management, waste disposal, or pollution control.



This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal
part of the National Cooperative Soil Survey. In line with Department of Agricul-
ture policies, benefits of this program are available to all, regardless of race,
color, national origin, sex, religion, marital status, or age. _

Major fieldwork for this soil survey was performed in the period 1971-76. Soil
names and descriptions were approved in 1977. Unless otherwise indicated,
statements in this publication refer to conditions in the survey area in 1976.
This survey was made cooperatively by the Soil Conservation Service and the
lllinois Agricultural Experiment Station. It is part of the technical assistance fur-
nished to the Grundy County Scil and Water Conservation District. Financial as-
sistance was provided by the Grundy County Board.

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

This soil survey is the lllinois Agricultural Experiment Station Soil Report No.
112.

Cover: Crop residue on Ridgeville fine sandy loam reduces soll
blowing.
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Foreword

This soil survey contains information that can be used in land-planning pro-
grams in Grundy County. It contains predictions of soil behavior for selected
land uses. The survey also highlights limitations and hazards inherent in the
soil, improvements needed to overcome the limitations, and the impact of se-
lected land uses on the environment.

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

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet or subject to flooding. Some are shallow to bedrock.
Some are too unstable to be used as a foundation for buildings or roads.
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A
high water table makes a soil poorly suited to basements or underground instal-
lations.

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map. The
location of each soil is shown on the detailed soil maps. Each soil in the survey
area is described. Information on specific uses is given for each soil. Help in
using this publication and additional information are available at the local office
of the Soil Conservation Service or the Cooperative Extension Service.

W e ) g(;/;zg?}%w

Warren J. Fitzgerald
State Conservationist
Soil Conservation Service
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SOIL SURVEY OF GRUNDY COUNTY, ILLINOIS

By L.M. Reineback, Soil Conservation Service

Fieldwork by L.M. Reineback, J.L. Alexander, B.E. Currie, C.E. Nelson, J.E. Paschke, D.L. Smith,
and M.B. Walker, Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service
in cooperation with Illinois Agricultural Experiment Station

General nature of the survey area

. GRUNDY COUNTY is in the northeastern part of Hli-
nois, about 50 miles southwest of Chicago. It has a total
area of 278,400 acres, or 432 square miles. Morris, the
county seat, has a population of 8,400.

Climate

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

Grundy County is cold in winter. it is hot in summer
with only occasional cool spells. Precipitation in winter
frequently occurs as snowstorms. During warm periods it
is chiefly showers, often heavy, when warm moist air
moves in from the south. The total annual rainfall is
generally adequate for corn, soybeans, and small grain.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Gebhard Woods Park
_in the period 1951 to 1975. Table 2 shows probable
dates of the first freeze in fall and the last freeze in
spring. Table 3 provides data on length of the growing
season.

In winter the average temperature is 26 degrees F,
and the average daily minimum temperature is 17 de-
grees. The lowest temperature on record, which oc-
curred at Gebhard Woods Park on December 23, 1960,
is -22 degrees. In summer the average temperature is 72
degrees, and the average daily maximum temperature is
84 degrees. The highest recorded temperature, which
occurred at Gebhard Woods Park on July 10, 1966, is
102 degrees.

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

The total annual precipitation is 30 inches. Of this, 21
inches, or 70 percent, usually falls in April through Sep-

tember, which includes the growing season for most
crops. In 2 years out of 10, the rainfall in April through
September is less than 17 inches. The heaviest 1-day
rainfall during the period of record was 3.9 inches at
Gebhard Woods Park on May 18, 1965. Thunderstorms
occur on about 40 days each year, and most occur in
summer.

Average seasonal snowfall is 22 inches. The greatest
snow depth at any one time during the period of record
was 14 inches. On an average of 21 days, at least 1 inch
of snow is on the ground. The number of such days
varies greatly from year to year.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 70 percent
of the time possible in summer and 40 percent in winter.
The prevailing wind is from the west. Average windspeed
is highest, 11 miles per hour, in spring.

Relief, physiography, and drainage

The highest point in the county is near Minooka in the
extreme northeastern part where the elevation is 615
feet above sea level. The lowest point is along the Illi-
nois River on the west side where the elevation is about
490 feet.

Nearly the entire area drains into the lllinois River,
which crosses the northern half of the county. The llii-
nois River begins near the eastern edge of Grundy
County at the junction of the Des Plaines River from the
northeast and the Kankakee River from the southeast.
The drainage system is immature. The main tributary,
which drains the southern part of the county, is the
Mazon River. Three main creeks drain directly into the
lllinois River—the iNettle and Aux Sable Creeks from the
north and the Waupecon Creek from the south.

About two-thirds of Grundy County is dark colored,
nearly level soils of the uplands. About one-ninth is dark
colored, gently sloping soils of the uplands. Small areas
of hilly and steep soils occur near the lllinois River. Very
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sandy soils occur in the east-central part of the county
and also along the lllinois River. These areas are sus-
ceptible to soil blowing, droughtiness, and wetness. A
narrow area along the river bottoms is subject to flood-

ing.

Farming and industry

Farming is the main enterprise in Grundy County.
Farms average about 310 acres. About 75 percent of the
county is cropland. Abdut 50 percent of the cropland is
used for corn, and about 40 percent for soybeans. The
rest is used for hay, grass silage, and wheat. About 2.5
percent of the county has been strip mined. About 1
percent is covered with industrial plants.

Seventeen percent of the farms have beef cattle, 9
percent hogs, 4 percent dairy cattle, 4 percent sheep, 6
percent horses and ponies, and 5 percent chickens.

Important industries include the manufacture of chemi-
cals, explosives, clay products, and electrical power and
the processing of sand and gravel.

Highways, railways, and river barges provide transpor-
tation. Interstate 80 crosses the county north of the
lllinois River. The lllinois River provides barge transporta-
tion for agricultural and many other products.

How this survey was made

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

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

The areas shown on a soil map are called map units.
Most map units are made up of one kind of soil. Some
are made up of two or more kinds. The map units in this
survey area are described under “General soil map for
broad land use planning” and “Soil maps for detailed
planning.”

SOIL SURVEY

While a soil survey is in progress, samples of some
soils are taken for laboratory measurements and for en-
gineering tests. All soils are field tested to determine
their characteristics. Interpretations of those characteris-
tics may be modified during the survey. Data are assem-
bled from other sources, such as test results, records,
field experience, and state and local specialists. For ex-
ample, data on crop yields under defined management
are assembled from farm records and from field or plot
experiments on the same kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized so that it can be
used by farmers, woodland managers, engineers, plan-
ners, developers and builders, home buyers, and others.

General soil map for broad land use
planning

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

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

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

Land use considerations

Production of corn and soybeans is the chief land use
in Grundy County. Some soils are better suited to this
use than others. Soil management problems differ in
kind, degree, and extent among the various soil associ-
ations. The methods of overcoming the soil-related prob-
lems and the response to management vary from one
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association to another. The general soil map helps in
locating general areas where particular kinds of soil man-
agement problems occur. Drainage, erosion, soil blowing,
flooding, and shallowness over bedrock are the main
management problems in the county.

Descriptions of map units

Dominantly soils that formed on uplands in medium
textured material over moderately fine and fine tex-
tured glacial till

These soils are nearly level, gently sloping, and mod-
erately steep to very steep. The most extensive manage-
ment problem is soil drainage. On some of the soils,
erosion is a problem.

1. Elliott-Ashkum-Drummer association

Deep, moderately slowly permeable and moderately per- -
meable, nearly level and gently sloping, somwhat poorly
drained and poorly drained soils

This association (fig. 1) makes up about 28 percent of
the county. It is about 34 percent Elliot soils, 26 percent
Ashkum soils, 10 percent Drummer soils, and 30 percent
soils of minor extent.

The nearly level Elliott soils are on ridges at slightly
higher elevations than Ashkum and Drummer soils. They

are somewhat poorly drained. Ashkum and Drummer
soils are in broad depressional areas. They are poorly

drained. All have a black surface layer more than 10
inches thick. In Elliott soils this layer is silt loam. In
Ashkum and Drummer soils it is silty clay loam that is
sticky when wet.

Minor in this association are the moderately well
drained Varne soils and well drained Proctor soils on
ridges and side slopes, the somewhat poorly drained
Martinton soils in level areas, and the very poorly
drained Peotone soils and poorly drained Sawmill soils in
drainageways.

This association is used mainly for corn and soybeans.
Most of it has been drained, but improved drainage is
needed. Wetness is the main limitation for farming and
for most other uses. Small ponded areas are common
early in spring.

If adequately drained, this association has good poten-
tial for cultivated crops. Wetness, a severe limitation, is
so difficult to overcome that the potential is poor -for
dwellings and sanitary facilities.

Figure 1.—Pattern of soils and parent

material in Elliot-Ashkum-Drummer unit.



2. Chatsworth-Blount assoclation

Deep, very slowly permeable to moderately slowly per-
meable, nearly level to very steep, moderately well
drained and somewhat poorly drained soils

This association (fig. 2) makes up about 3 percent of
the county. It is about 33 percent Chatsworth soils, 29
percent Blount soils, and 38 percent soils of minor
extent.

Chatsworth soils are moderately steep to very steep
and moderately well drained. Blount soils are nearly level
and gently sloping and somewhat poorly drained. Blount
soils are on ridges above areas of Chatsworth soils.
Both have a dark grayish brown, grayish brown, or brown
silt loam surface layer.

Minor -in this association are the moderately well
drained Morley soils and somewhat poorly drained Nap-
panee soils on ridges and the well drained Ross soils
along creek bottoms.

This association is used mainly for timber, pasture, or
corn and soybeans. Much of the acreage is too steep for
farming. The areas that can be farmed are irregularly
shaped fields subject to erosion. Timbered areas are
often pastured. Wetness and steep slopes are severe
limitations for recreation and residential uses.

SOIL SURVEY

3. Reddick-Andres assoclation

Deep, moderately slowly permeable and slowly perme-
able, nearly level, poorly drained and somewhat poorly
drained soils

This association (fig. 3) makes up about 15 percent of
the county. It is about 65 percent Reddick soils, 22
percent Andres soils, and 13 percent soils of minor
extent.

Reddick soils are in broad depressions and are poorly
drained. Andres soils are in nearly level areas at slightly
higher elevations where surface drainage is better. They
are somewhat poorly drained. Both have a black surface
layer more than 10 inches thick. In Reddick soils this
layer is silty clay loam that is sticky when wet, and in
Andres soils it is silt loam. Both soils have a silty clay
loam, clay loam, or sandy loam subsoil.

Minor in this association are the poorly drained
Ashkum soils in depressions, the somewhat poorly
drained Lawson soils along drainageways, and the mod-
erately well drained Symerton soils on ridges and side
slopes.

This association is used almost entirely for corn and
soybeans. Wetness is the main limitation for farming and
for most other uses. Small ponded areas are common
early in spring.

Figure 2.—Pattern of soils and parent material in Chatsworth-Blount unit.
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Figure 3.—Pattern of soils and parent material in Reddick-Andres unit.

If adequately drained, this association has good poten-
tial for cultivated crops. Wetness is a severe limitation
for residential uses.

Dominantly soils that formed on uplands in medium
textured and moderately fine textured material over
stratified moderately coarse and coarse textured
glacial outwash

These soils are nearly level. The most extensive man-
agement problem is soil drainage.

4. Drummer-Selma-Brenton association

Deep, moderately permeable, nearly level, poorly drained
and somewhat poorly drained soils

This association makes up about 20 percent of the
county. It is about 39 percent Drummer soils (fig. 4), 20
percent Selma soils, 18 percent Brenton soils, and 23
percent soils of minor extent.

Drummer and Selma soils are in broad depressions
and are poorly drained. The nearly level Brenton soils
are at slightly higher elevations where surface drainage
is better. They are somewhat poorly drained. All have a
black surface layer more than 10 inches thick. In Drum-

mer soils this layer is silty clay loam that is sticky when
wet. In Seima soils it is loam, and in Brenton soils it is
silt loam.

Minor in this association are the well drained Proctor
and Jasper soils on ridges and side slopes, the some-
what poorly drained Starks and Darroch soils in level
areas, and the poorly drained Sawmill and Comfrey soils
along creek bottoms.

This association is used mostly for corn and soybeans.
Wetness is the main limitation for farming and for most
other uses. Small ponded areas are common early in
spring.

If adequately drained, this association has good poten-
tial for cultivated crops. Wetness is a severe limitation
for residential uses.

Dominantly solls that formed on terraces and up-
lands in-coarse textured and moderately coarse tex-
tured glacial outwash

These soils are dominantly nearly level to sioping.
Some strongly sloping soils on ridges are included. The
most extensive management problem is soil drainage,
but soil blowing and droughtiness are also problems.
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Figure 4.—Drummer soils in dark area in center. Proctor soils are on the ridge. Brenton soils are in the lighter area in foreground.

5. Hononegah-Warsaw-Selma association

Deep, very rapidly permeable and moderately permeable,
nearly level to sloping, excessively drained, well drained,
and poorly drained soils on terraces

This association makes up about 2 percent of the
county. it is about 45 percent Hononegah soils, 16 per-
cent Warsaw soils, 14 percent Selma soils, and 25 per-
cent soils of minor extent.

Hononegah and Warsaw soils are on the higher
ridges, and Selma soils-are in low depressions. Honone-

gah soils are excessively drained, Warsaw soils are well
drained, and Selma soils are poorly drained. All have a
black surface layer more than 10 inches thick. In Honon-
egah soils this layer is loamy sand, in Warsaw soils it is
loam, and in Selma soils it is loam or clay loam.

Minor in this association are the excessively drained
Sparta soils and somewhat excessively drained Ade soils
on ridges, the somewhat poorly drained Kane soils in
level areas, and the wet Aquolls in low depressions.

This association is used for pasture, corn, or soy-
beans. Some areas are under urban development. Some
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are idle. Some are used as a source of sand and gravel.
In most areas, droughtiness is the main limitation for
farming. Only Selma soils have adequate moisture hold-
ing capacity. Seepage is a problem in using the Honone-
gah and Warsaw soils for sanitary facilities. Selma soils
are too wet for sanitary facilities.

This association has poor to good potential for culti-
vated crops. Many areas are subject to soil blowing.

6. Watseka-Sparta-Maumee association

Deep, rap}'db/ permeable, nearly level and gently sloping,
excessively drained, somewhat poorly drained, and
poorly drained soils on uplands

This association (fig. 5) makes up about 2 percent of
the county. It is about 37 percent Watseka soils, 34
percent Sparta soils, 20 percent Maumee soils, and 9
percent soils of minor extent.

Watseka soils are nearly level. Sparta soils are on
ridges in areas that are somewhat higher than the sur-

rounding areas of Watseka and Maumee soils. Maumee
soils are slightly depressional. Sparta soils are exces-
sively drained, Watseka soils are somewhat poorly
drained, and Maumee soils are poorly drained. All have a
surface layer of black or very dark brown loamy fine
sand more than 10 inches thick.

Minor in this association are the somewhat excessively
drained Ade soils and somewhat poorly drained Ridge-
ville soils on ridges.

This association is used mainly for corn and soybeans.
Soil blowing and droughtiness are the main limitations for
farming. In the poorly drained areas, drainage is needed
for optimum yields.

This association has poor to fair potential for cultivated
crops. In most areas wetness is a severe limitation for
residential uses, but many ridges are suitable building
sites. Wetness is a problem for septic tank absorption
fields. The excessively drained areas in the association
are well suited to septic tank absorption fields, but there
is a possible hazard of ground water contamination be-
cause of the sandy subsoil.

Figure 5.—Pattern of soils and parent material in Watseka-Sparta-Maumee unit.



7. Ridgeville-Ade-Gilford association

Deep, rapidly permeable to moderately permeable,
nearly level and gently sloping, somewhat excessively
drained, somewhat poorly drained, and poorly drained
s0ils on uplands

This association (fig. 6) makes up about 8 percent of
the county. It is about 25 percent Ridgeville soils, 22
percent Ade soils, 18 percent Gilford soils, and 35 per-
cent soils of minor extent.

Ridgeville soils are level and somewhat poorly drained.
Ade soils are gently sloping, excessively drained, and
droughty. They are on ridges at somewhat higher eleva-
tions than Gilford and Ridgeville soils. Gilford soils are
slightly depressional and are poorly drained. All three
soils have a very dark grayish brown or black surface
layer more than 10 inches thick. In Ade soils this layer is
loamy sand, and in Gilford and Ridgeville soils it is sandy
loam.

Minor in this association are the poorly drained Selma
soils in depressions, the somewhat poorly drained Roby
soils in level areas near streams, and the excessively
drained Sparta soils on gently sloping ridges.

This association is used mainly for cultivated crops.
Soil blowing is the main limitation for farming. The some-
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what excessively drained parts of the association are
droughty. In the poorly drained areas drainage is needed.

This association has fair to good potential for cultivat- .
ed crops. Wetness is the limitation that affects the po-
tential for residential uses. The somewhat excessively
drained parts of the association are well suited to resi-
dential uses. :

Dominantly soils that formed on uplands in moder-
ately fine and fine textured lakebed sediments or
glacial till

These soils are nearly level and gently sloping and are
along drainageways. The most extensive management
problem is soil drainage.

8. Swygert-Martinton-Milford association

Deep, slowly permeable and moderately slowly perme-
able, nearly level and gently sloping, somewhat poorly
drained and poorly drained soils

This association (fig. 7) makes up about 8 percent of
the county. It is about 27 percent Swygert soils, 23

Figure 6.—Pattern of soils and parent material in Ridgeville-Ade-Gilford unit.
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percent Martinton soils, 22 percent Milford soils, and 28
percent soils of minor extent.

The somewhat poorly drained Swygert and Martinton
soils are slightly higher in elevation than Milford soils, or
they are on gentle slopes near drainageways. The poorly
drained Milford soils are slightly depressional. All of
these soils have a black surface layer more than 10
inches thick. In Martinton soil this layer is silt loam, and
in Milford and Swygert soils it is silty clay loam. _

Minor in this association are the poorly drained Bryce
soils in broad, slightly depressional areas, the poorly
drained and somewhat poorly drained Sawmill and
Lawson soils in drainageways, and the somewhat poorly
drained Nappanee soils in level areas near the main
streams.

This association is used mainly for corn and soybeans.
Some of it has been drained, but in places tile drainage
is not effective. Wetness and slow permeability are the
main limitations for farming and for most other uses.
Ponded areas are common early in spring.

This association has fair to good potential for cultivat-
ed crops. Wetness and poor tilth are the main problems
for farming. Draining these soils adequately is difficult.

Wetness severely limits the use of the soils for resi-
dences.

Dominantly moderately deep soils that formed on
terraces in thin deposits of coarse textured and fine
textured material over shale, sandstone, or lime-
stone

These soils are nearly level and gently sloping. The
most extensive management problem is soil drainage.
Some areas are stony.

9. Bryce-Shadeland-High Gap association

Moderately deep, slowly permeable to moderalely per-
meable, nearly level and gently sloping, poorly drained to
moderately well drained soils

This association makes up about 7 percent of the
county. It is about 23 percent Bryce soils, 22 percent
Shadeland soils, 8 percent High Gap soils, and 47 per-
cent soils of minor extent.

Bryce soils are in slightly depressional areas or in
drainageways. Shadeland soils are in level areas at
somewhat higher elevations than Bryce soils. High Gap

Figure 7.—Pattern of soils and parent material in Swygert-Martinton-Milford unit.
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soils are on ridges. Most of these soils have a black or
very dark grayish brown surface layer. In Bryce soils this
layer is silty clay loam or silty clay, in Shadeland soils it
is silt loam, and in High Gap soils it is loam. Depth to
sandstone or shale bedrock, or both, is dominantly 20 to
50 inches.

Minor in this association are the poorly drained Cala-
mine Variant soils, the well drained Channahon and
Rockton soils, the somewhat poorly drained Martinton
soils, the poorly drained Milford and Faxon soils, and the
wet Aquolls. Calamine Variant soils occur with Bryce
soils on the landscape. Channahon and Rockton soils
are on somewhat higher ridges, Martinton soils are in
level areas, Milford and Faxon soils are in low depres-
sions, and Aquolls are in low swampy areas.

Some of this association is used for cultivated crops.
Some is used for hay and pasture. Some is idle. Some is
under urban development. Wetness and depth to bed-
rock are the main limitations for farming and for most
other uses.

This association has poor potential for cultivated
crops. Wetness often delays planting. The bedrock inter-
feres with drainage. Some areas are droughty or too
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stony. Wetness or the depth of bedrock, or both, severe-
ly limit the use of these soils for residences.

Dominantly soils that formed on fiood plains in mod-
erately fine textured and medium textured sediment

These soils are nearly level. The main management
problems are flooding and drainage.

10. Sawmill-Lawson-Ross association

Deep, moderately permeable and moderately slowly per-
meable, nearly level, poorly drained, somewhat poorly
drained, and well drained soils

This association (fig. 8) makes up about 4 percent of
the county. It is about 36 percent Sawmill soils, 24 per-
cent Lawson soils, 11 percent Ross soils, 28 percent
water, and 1 percent soils of very minor extent.

Sawmill soils are slightly lower in elevation than
Lawson and Ross soils, and they are poorly drained.
Lawson soils are somewhat poorly drained, and Ross
soils are well drained. All have a very dark grayish
brown, very dark gray, or black surface layer more than

Figure 8.—Pattern of soils and parent material in Sawmill-Lawson-Ross unit.
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22 inches thick. In Sawmill soils this layer is silty clay
loam that is sticky when wet. In Lawson and Ross soils it
is silt loam. All are subject to flooding, but the floodwater
recedes faster from Lawson and Ross soils than from
Sawmill soils. Sawmill soils tend to remain ponded.

This association is used mainly for corn. In some
areas when the water table is at or near the surface
most of the year, the association is idle or supports only
trees and brush. Wetness and flooding are the main
limitations for farming and for most other uses.

This association has fair to good potential for cultivat-
ed crops. Flooding, however, occurs nearly every year
and sometimes damages crops. It severely limits the use
of these soils for residences.

11

Dominantly strip mined solls that formed in loamy
material

These are rolling and very steep soils—dominantly
mounds of spoil left as ridges. Included are many en-
closed bodies of water of varying size. Some areas have
been partially leveled.

11. Orthents association

Deep, moderately permeable and slowly permeable, roll-
ing and very steep loamy soils on uplands

This association (fig. 9) makes up about 3 percent of
the county. It is about 80 percent Orthents and 20 per-
cent. water, dominantly lakes.

Figure 9.—Orthents, loamy soils. About 14 percent of the acreage has been partially leveled, as shown in the background. These soils are
mixed spoil left by strip mining.
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Orthents are rough, parallel ridges left by strip mining.

The material in these ridges is either moderately alkaline

and sandy or extremely acid silty shale, depending on
the depth of the dig. In places, Orthents have been
partially leveled. They are dominantly dark gray and dark
grayish brown, mottled loamy material containing many
stones and a few boulders. The material is predominant-
ly calcareous. '

This association is used to some extent for recreation
and housing, but most of it is idle. Steepness, rough-
ness, and low fertility are the main limitations for farming
and for most other uses.

This association has poor potential for cultivated crops
or pasture. Leveling, stone removal, and fertilization are
essential for cultivation. The potential is poor for resi-
dences because of the slope.

Soil maps for detailed planning

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

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

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil, a brief description of the soil
profile, and a listing of the principal hazards and limita-
tions to be considered in planning management.

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

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soi/
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Varna silt loam, 2 to 5 per-
cent slopes, is one of two phases in the Varna series.

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

A soil complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The pat-
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tern and proportion of the soils are somewhat similar in
all areas. Bryce-Calamine Variant complex is an exam-
ple. :

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

Not all units in this survey area have been mapped
with the same degree of detail. Broadly defined units are
likely to be larger and to vary more in composition than
units mapped in greater detail. Composition has been
controlled well enough, however, for the expected use of
the soils.

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

Soil descriptions

23B—Blount siit loam, 1 to 4 percent slopes. This
nearly level to gently sloping, somewhat poorly drained
soil is on low upland ridges and gentle side slopes.
Areas are irregularly shaped and range from 3 to 25
acres.

Typically the surface layer is dark grayish brown and
brown silt loam about 8 inches thick. The subsoil is
about 24 inches thick. The upper part is brown, mottled
silty clay loam. The middle part is grayish brown, mottled
silty clay. The lower part is grayish brown, mottled silty
clay loam. The underlying material to a depth of about
60 inches is brown silty clay loam. In some areas the
surface layer is silty clay loam.

Included with this soil in mapping are small areas of
the poorly drained Ashkum soils in depressions and
drainageways and the moderately well drained Morley
soils on somewhat higher ridges. Included soils make up
less than 10 percent of any one mapped area.

Air and water movement is moderately slow to slow
through this soil. Runoff is medium to slow. The available
water capacity is moderate. The organic-matter content
is moderate. The shrink swell is moderate. The surface
layer tends to pack and become dense if overtilled or
subjected to heavy rain. Compaction reduces air and
water movement. The water table is often within a depth
of 3 feet in winter and spring.

Most of the acreage is farmed. The soil has fair poten-
tial for cultivated crops, hay, pasture, and trees. It has
poor potential for dwellihgs and septic tank absorption
fields.

This soil is suited to corn, soybeans, small grain,
grasses, and legumes. It is easily eroded if cultivated.
Keeping tillage at a minimum, terracing, contour farming,
and managing crop residue reduce the risk of erosion.
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Returning crop residue also reduces the risk of compac-
tion and increases water infiltration. Overgrazing pasture
is to be avoided.

Wetness and moderately slow to slow permeability are
the main limitations in using this soil as a site for dwell-
ings and septic systems. For dwellings, the water table
should be lowered. For septic systems, a larger absorp-
tion field is needed.

The capability subclass is lle.

42—Papineau sandy loam. This nearly level, some-
what poorly drained soil is on lakebed plains in the
upland. Individual areas are long or irregularly shaped
and range from 2 to 60 acrés.

Typically, the surface layer is black and very dark gray
sandy loam about 13 inches thick. The subsoil is about
28 inches thick. The upper and middle parts are dark
grayish brown and grayish brown, mottled sandy clay
loam. The lower part is very firm, gray and light olive
brown, mottled clay. The underlying material to a depth
of about 80 inches is very firm, gray and light olive brown
clay. In some places depth to the underlying clayey ma-
terial is less than 20 inches. In other places it is more
than 40 inches. In some areas there is more sand in the
upper and middle parts of the subsoil than is typical.

Less than 10 percent of any one mapped area is small
included areas of the poorly drained Bryce and Selma
soils in depressions.

Water and air move at a moderate rate through the

upper and middle parts of this soil but at a slow rate
through the lower part. Runoff is slow. The available
water capacity is moderate. The organic-matter content
is moderate. The surface layer is easily tilled. The water
table is often within a depth of 3 feet in winter and
spring.

Most areas are farmed. Some are urban areas.. The
potential is fair for cultivated crops and hay or pasture
and poor for trees. It is poor for dwellings and septic
tank absorption fields.

This soil is only fairly well suited to corn, soybeans,
and small grain and to grasses and legumes for hay and
pasture. Drainage is needed. The soil is difficult to drain
because of the underlying clay layer. Surface ditches or
tile drainage can be used. Close spacing is needed be-
tween the tiles. Trenches should be backfilled with per-
meable material. The tile should not be placed too deep
in the clay layer.

Wetness is the main limitation in using this soil as a
site for dwellings. Septic filter systems do not function
well in the clay substratum. The suitability of this soil for
dwellings can be improved by lowering the water table.

The capability subclass is llw.

49—Watseka loamy fine sand. This nearly level,
somewhat poorly drained soil occurs as broad upland
areas. Individual areas are long or irregularly shaped and
range from about 5 to 250 acres.

Typically, the surface layer is black loamy fine sand
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about 16 inches thick. The subsoil is dark grayish brown
and light brownish gray, mottied or loose sand about 14
inches thick. The underlying material to a depth of 60
inches is light brownish gray sand. The subsoil contains
bands of loamy sand in some places.

Included with this soil in mapping are small areas of
the poorly drained Maumee soils in depressions and the
well drained Sparta soils on higher ridges. Also included
are areas of the somewhat poorly drained Papineau
soils, where the underlying material is silty clay. Included
soils make up 3 to 10 percent of the unit.

Water movement is rapid through this soil. Runoff is
very slow. The surface layer is easily tilled. The available
water capacity is low. The organic-matter content is
moderate. The water table is frequently within a depth of
3 feet in winter and spring.

Most of the acreage is farmed. The potential is fair to
poor for cultivated crops. It is poor for dwellings.

This soil is suited to corn and soybeans. Sail blowing
and droughtiness are the main limitations. Keeping tillage
at a minimum, establishing field windbreaks, and manag-
ing crop residue help to control soil blowing. Some fertil-
izer is lost through leaching.

Wetness limits the use of this soil as a site for dwell-
ings and septic tank absorption fields. The water table
should be lowered.

The capability subclass is llis.

69—Milford silty clay loam. This nearly level, poorly
drained soil is in broad depressional areas of uplands. It
is subject to occasional flooding for brief periods from
April to June. Individual areas are wide, long, and irregu-
larly shaped and range from 10 to 300 acres.

Typically, the surface layer is black and very dark gray
silty clay loam about 16 inches thick. The subsoil is
grayish brown, mottled, firm silty clay loam about 23
inches thick. The underlying material to a depth of about
60 inches is grayish brown, mottled silty clay loam. In
some low areas the surface layer is more than 24 inches
thick. In other places the subsoil contains less clay than
is typical.

Water and air movement is moderately slow in this
soil. Runoff is very slow to ponded. The available water
capacity is high. The shrink-swell potential is high. The
organic-matter content is high. If cultivated when wet,
the surface layer forms clods when dry. The water table
is frequently within a depth of 2 feet in winter and spring.

Most of the acreage is farmed. The potential is good
for cultivated crops. It is poor for dwellings and septic
tank absorption fields.

This soil is suited to corn and soybeans. Wetness and
poor soil tilth are the main limitations. Ponding occurs
during rainy seasons. Tile drains and surface drains func-
tion satisfactorily if suitable outlets are available.

Flooding, wetness, and the high shrink-swell potential
are the main limitations in using this soil for dwellings.
The hazard of flooding can be reduced by surface drain-
age and landscaping. The seasonal water table should
be lowered and foundations designed to overcome the
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high shrink-swell potential. Adapting this soil as a septic
tank absorption field is difficult.
The capability subclass is llw.

73—Ross silt loam. This nearly level, well drained soil
is on flood plains of rivers and creeks. It is subject to
occasional flooding for very brief periods from March to
June. Individual areas are long and irregular in shape
and range from 2 to 75 acres.

Typically, the surface layer is very dark grayish brown
silt loam about 25 inches thick. The subsoil is about 28

_inches thick. It is friable dark brown and brown loam.
The underlying material to a depth of 60 inches is friable
sandy loam. In some places the soil is sandier than is
typical and contains some gravel. Also in places it is
more clayey or more silty than is typical. In some areas
along the Hllinois River and Aux Sable Creek, the surtace
layer is calcareous. In some areas the dark surface layer
is less than 20 inches thick.

Included with this soil in mapping and making up less
than 12 percent of the unit are small areas of the some-
what poorly drained Lawson soils and poorly drained
Sawmill soils, which are lower in the landscape or in
shallow depressions.

Water and air movement is moderate in the subsoil
and moderately rapid in the underlying material. Runoff is
slow. The available water capacity is high. The shrink-
swell potential is low. The organic-matter content is mod-
erate. The surface layer is friable and is easily cultivated.

Most of the acreage is farmed. The potential is good
for cultivated crops. It is poor for dwellings.

This soil is suitable for corn, soybeans, and small grain
and for legumes and grasses for hay and pasture. Flood-
ing is a problem. The duration of the flood is brief,
however, and crops usually survive.

Flooding is the main limitation in using this soil as a
site for dwellings. Few areas are protected.

The capability class is |.

88B—Sparta loamy fine sand, 1 to 6 percent
slopes. This level to gently sloping, excessively drained
soil is on ridges on uplands. Individual areas are long
and irregularly shaped and range from 3 to 300 acres.

Typically, the surface layer is very dark brown and
dark grayish brown loamy fine sand about 20 inches
thick. The subsoil is dark yellowish brown loose fine
sand about 20 inches thick. The underlying material to a
depth of 60 inches is yellowish brown fine sand. In some
places the subsoil has bands or thin layers of loamy sand
and sandy loam. In some areas segregated iron bands
occur in the subsoil. In some areas this soil has a lighter
colored surface layer.

Included with this soil in mapping are small areas of
the somewhat poorly drained Watseka soils and poorly
drained Maumee soils. These soils, in flat or depres-
sional areas, make up to 3 to 5 percent of any one
mapped area.

Water and air movement is rapid through this soil, and
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runoff is slow. The available water capacity is low. The
surface layer is loose and is subject to blowing. The
organic-matter content is moderately low. Leaching is
excessive. The shrink-swell potential is low.

Most of the acreage is farmed. The potential is poor
for cultivated crops, pasture, or wildlife. It is fair for recre-
ation use and good for dwellings.

This soil is too droughty for satisfactory yields of corn,
soybeans, or small grain. It is highly susceptible to blow-
ing. Soil blowing can be controlled by planting drought-
resistant grasses or by crop residue management, rough
tillage, field stripcropping, or windbreaks.

If septic systems are used, care should be taken to
avoid contamination of the water supply.

The capability subclass is 1Vs.

89—Maumee loamy fine sand. This nearly level,
poorly drained soil is on broad flats and in depressional
areas of the uplands. Individual areas are broad, long, or
irregularly shaped and range from 3 to 100 acres.

Typically, the surface layer is black and very dark
grayish brown loamy fine sand about 15 inches thick.
From beneath the surface layer to a depth of more than
60 inches is grayish brown and light brownish gray sand.
in some areas the surface layer is more than 24 inches
of black loamy fine sand.

Included with this soil in mapping are small areas of
the poorly drained Gilford soils and somewhat poorly
drained Watseka soils. Gilford soils contain more clay
than this Maumee soil. Watseka soils are somewhat
poorly drained and are slightly higher in elevation. These
included areas make up less than 10 percent of the unit.

Air and water movement is rapid in this soil. Surface
runoff is very stow. There is some ponding. The organic-
matter content is high. The available water capacity is
low. The shrink-swell potential is low. The surface layer
is easily tilled, but it is very friable and is subject to
blowing when dry. The water table is frequently within 2
feet of the surface in winter and spring.

Most of the acreage is farmed. The potential is fair for
cultivated crops. It is poor for dwellings.

Maumee soils are only fairly well suited to corn and
soybeans. Ponding during rainy seasons and soil blowing
during dry periods are the main limitations. Installing tile
or ditch drainage, keeping tillage at a minimum, planting
cover crops, and managing crop residue help to over-
come those limitations.

Some type of encasement is needed to keep conven-
tional drainage tile from clogging. Overdrainage should
be avoided.

Wetness is the main limitation in using this soil as a
site for dwellings. The seasonal water table must be
lowered and the ponded areas drained.

The capability subclass is lliw.

91A—Swygert silty clay loam, 0 to 2 percent
slopes. This nearly level, somewhat poorly drained soil
is on uplands. Individual areas are long and irregular in
shape and range from 3 to 150 acres.
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Typically, the surface layer is black and very dark gray
silty clay loam about 13 inches thick. The subsoil is
about 31 inches thick. The upper part is grayish brown,
mottled, firm silty clay. The lower part is gray, mottled,
firm silty clay. The underlying material to a depth of 60
inches is very firm silty clay loam. In some places the
surface layer is silt loam or sandy loam. Also in some
places there are pebbles or small rocks in the subsoil
and underlying material.

Included with this soil in mapping are areas of the
poorly drained Bryce soils in shallow depressions. These
included soils make up less than 10 percent of the unit.

Water and air move at a slow rate through this soil.
Surface runoff is slow from cultivated land. The available
watér capacity is moderate to high. The organic-matter
content is moderate. The surface layer is friable to firm.
Clods form if the soil is tilled when wet. Root develop-
ment is restricted in the subsoil because of the high
content of clay. The shrink-swell potential is high. The
water table is frequently within a depth of 3 feet in winter
and spring.

Most of the acreage is farmed. The potential is fair for
cultivated crops, hay, or pasture. It is poor for dwellings.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. Wet-
ness is the main limitation. Surface ditches remove
excess water. Tile functions poorly. Keeping tillage at a
minimum and managing crop residue improve tilth in the
surface layer.

Wetness and high shrink-swell are the main limitations
in using this soil as a site for dwellings. The seasonal
water table must be lowered. Foundations must be de-
signed to overcome the high shrink-swell potential.

The capability subclass is llw.

91B—Swygert silty clay loam, 2 to 5 percent
slopes. This gently sloping, somewhat poorly drained
soil is on ridges and side slopes near drainageways in
the upland. Individual areas are long or irregularly
shaped and range from 3 to 70 acres.

Typically, the surface layer is black silty clay loam
about 11 inches thick. The subsoil is about 39 inches
thick. The upper part is dark grayish brown and grayish
brown, mottled, firm heavy silty clay loam; the lower part
is grayish brown and light gray, very firm silty clay. The
underlying material to a depth of about 60 inches is
grayish brown compact silty clay. In some places the
silty clay loam subsoil is exposed. In other places the
surface layer is silt loam or a thin layer of sandy loam. in
some areas slopes are more than 5 percent or less than
2 percent.

Included with this soil in mapping are small areas of
the poorly drained Bryce and Milford soils in drain-
ageways and shallow depressions. These included soils
make up 3 to 10 percent of the unit.

Water and air movement is slow in this soil. Runoff is
medium to rapid. The organic-matter content is moder-
ate. The available water capacity is moderate to high.
The shrink-swell potential is high in the subsoil. The
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surface layer is firm where eroded. If worked wet, the
soil forms clods when dry, particularly on the steeper
eroded slopes. The clayey subsoil restricts roots. The
water table is frequently within a depth of 3 feet in winter
and spring.

Most of the acreage is farmed. The potential is fair for
cultivated crops or pasture. It is poor for dwellings.

This soil is only fairly well suited to corn and soy-
beans. Erosion, wetness, and tilth are the main limita-
tions. Keeping tillage at a minimum, contour farming, and
managing crop residue help to control erosion. Keeping
tillage at a minimum and returning crop residue to the
soil improve the workability of the surface layer. Tile
drains do not function well in this soil. Grazing when the
soil is soft and wet results in surface compaction and
excess runoff.

Wetness and a high shrink-swell potential are the main
limitations in using this soil as a site for dwellings. The
water table should be lowered and foundations designed
to overcome the high shrink-swell potential.

The capability subclass is lle.

98B—Ade loamy fine sand, 1 to 6 percent slopes.
This nearly level to gently sloping, somewhat excessively
drained soil is on ridges on uplands. Individual areas are
irregularly shaped and long and range from 5 to 200
acres.

Typically, the surface layer is very dark grayish brown
loamy fine sand about 16 inches thick. The subsurface
layer is dark brown loamy fine sand about 6 inches thick.
The subsoil is about 48 inches of yellowish brown and
brown fine sand that has 1- to 8-inch bands of strong
brown fine sandy loam in the lower part. It is medium
acid. In some places the surface layer is lighter colored
than is typical. In other places the entire subsoil is fine
sand, without bands of sandy loam, or it has more gray
colors than is typical. In some places the subsoil is
neutral. The sandy loam bands in the lower part of the
subsoil are thicker than 8 inches in some places. In
some small areas the clayey layers occur at about 40
inches or deeper.

Included with this soil in mapping are small areas of
the poorly drained Gilford and Selma soils in shallow
depressions or drainageways. These included soils make
up 2 to 5 percent of the unit.

Water and air movement is rapid through this soil.
Runoff is slow. The organic-matter content is moderately
low. The available water capacity is low. The surface
layer is very friable. The shrink-swell potential is low.

Most of the acreage is farmed. Some areas are idle.
The potential is fair to poor for cultivated crops, hay,
pasture, or trees. It is good for dwellings and septic tank
absorption fields.

This soil is fairly well suited to poorly suited to corn,
soybeans, and small grain. Droughtiness, low fertility,
and soil blowing (fig. 10) are the main limitations. Keep-
ing tillage at a minimum, leaving crop residue on the
surface, and planting windbreaks help to reduce soil
blowing.
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Figure 10.—Soil blowing, resulting from lack of organic residue, on Ade loamy fine sand.

This soil is satisfactory for dwellings and other con-
struction sites. Droughtiness makes it difficult to estab-
lish lawns, shrubs, and trees. Ground water contamina-
tion from septic tank absorption fields is a possible
hazard.

The capability subclass is llls.

107—Sawmill silty clay loam. This nearly level,
poorly drained soil is in broad level or slightly depres-
sional areas on flood plains along the rivers and major
drainageways. It is subject to frequent flooding for brief
periods from March to June. Areas are long stretches of
varying widths paralleling the river or stream channel.
Individual areas range from a few acres to more than
200 acres.

Typically, the surface layer is black silty clay loam 15

inches thick. The subsurface layer is very dark gray silty
clay loam about 10 inches thick. The subsoil to a depth of
about 60 inches is dark gray and gray silty clay loam. In
some places silt loam and sandy or gravelly layers occur
in the lower part. In some small areas this soil has a lower
clay content than is typical and is better drained. In some
mucky areas the water table is high. Along the lllinois
River and Aux Sable Creek the surface layer is calcare-

ous.

Included in mapping and making up fess than 15 per-
cent of the unit are small areas of the somewhat poorly
drained Lawson soils that are at a slightly higher eleva-
tion or nearer the main channel.

Water and air movement is moderate to moderately
slow through this soil. Runoff is slow. The available
water capacity is high. This soil is high in organic-matter
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content. The surface layer is sticky when wet. The water
table is frequently within a depth of 2 feet in winter and
spring. The shrink-swell potential is moderate.

Most areas of this soil are farmed. Some are in grass
and trees, either pastured or idle. The potential is good
for cultivated crops or pasture. It is poor for dwellings.

This Sawmill soil is suited to corn, soybeans, small
grain, and grasses. Wetness and flooding are the main
limitations. Drainage ditches are used to remove surface
water. Returning crop residue to the soil helps to im-
prove tilth and reduce crusting. Floodwaters recede too
slowly in some years for crops to survive.

This soil is generally not suitable for dwellings and
septic tank absorption fields because of the wetness and
flooding. The areas are not protected.

The capability unit is liw.

125—Selma loam. This nearly level, poorly drained soil
is in level and slightly depressional upland areas. It is
subject to occasional flooding for brief periods from April
to June. Individual areas are long or irregular in shape
and range from 10 to 500 acres.

Typically, the surface layer is black and very dark gray
loam about 16 inches thick. The subsoil is about 29
inches thick. The upper part is gray loam, the middle part
is light gray mottled clay loam, and the lower part is light
gray sandy clay loam. The underlying material to a depth
of 60 inches is light gray and yellowish brown sand. It
contains layers of silt loam and loam in the lower part. In
some places the subsoil is silty clay loam. In some areas
the underlying material is clay loam, loam, or silty clay
loam with numerous pebbles or small rocks.

Included with this soil in mapping are small areas of
the somewhat poorly drained Darroch and Andres soils
and the well drained Jasper soils. All are on low ridges.
They make up 2 to 5 percent of the unit.

Air and water movement is moderate in the subsoil
and moderate to moderately rapid in the underlying ma-
terial. Runoff is very slow or ponded. The available water
capacity is high. The organic-matter content is high. The
surface layer tends to be sticky when wet. The shrink-
swell potential is moderate.

Most of the acreage is farmed. The potential is good
for cultivated crops or hay and pasture. It is poor for
dwellings.

This Selma soil is suited to corn, soybeans, small
grain, and grasses. Drainage is the major limitation. Tile
drainage is feasible. Adequate outlets are sometimes
difficult to obtain.

Wetness and flooding are the main limitations in using
this soil as a site for dwellings. The flood hazard can be
reduced by surface drainage and landscaping. The sea-
sonal water table should be lowered.

The capability subclass is llw drained.

132—Starks silt loam. This nearly level, somewhat
poorly drained soil is on broad upland ridges near major
streams. Individual areas are long and irregularly shaped
and range from 10 to about 200 acres.
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Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The subsurface layer is brown
silt loam about 3 inches thick. The subsoil is about 36
inches thick. The upper part is brown and dark brown,
mottled silty clay loam. The middle part is dark yellowish
brown, mottled clay loam. The lower part is stratified
yellowish brown, mottled sandy loam, loam, and loamy
sand and some gravel. The underlying material to a
depth of about 60 inches is stratified loam, sandy loam,
and coarse sand. In some places the surface layer is
fine sandy loam, and the upper part of the subsoil is
sandy clay loam. In some places the surface layer is
darker colored than is typical. In some areas the subsoil
and substratum have more clay.

Less than 10 percent of the unit is small areas of the
well drained Martinsville soils on ridges and the poorly
drained Selma and Drummer soils in depressions.

Water and air movement is moderately slow in the
subsoil and moderately rapid in the underlying material.
Runoff is slow. The available water capacity is high. The
organic-matter content is moderate to moderately low.
The shrink-swell potential is moderate. The surface layer
tends to compact when excessively cultivated or after a
hard rain. This soil is somewhat slow to warm up in the
spring. The water table is occasionally within a depth of
3 feet in winter and spring.

Most areas of this soil are farmed. The potential is fair
to good for cultivated crops or pasture. It is poor for
dwellings.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. Man-
aging crop residue and keeping tillage at a minimum help
to prevent compaction of the surface layer. Tile drains
and surface ditches function satisfactorily if suitable out-
lets are available.

Wetness is the main limitation in using this soil as a
site for dwellings. The water table should be lowered.

The capability subclass is liw.

145B—Saybrook silt loam, 1 to 5 percent slopes.
This nearly level to gently sloping, moderately well
drained soil is on ridges in the upland. Individual areas
are round, long, or irregularly shaped and range from 3
to 25 acres.

Typically, the surface layer is black and dark brown silt
loam about 14 inches thick. The subsoil is about 23
inches thick. The upper part is dark yellowish brown, firm
silty clay loam. The middle part is yellowish brown, mot-
tled, firm silty clay loam. The lower part of the subsoil
and the underlying material to a depth of about 60
inches is light olive brown and light yellowish brown
calcareous loam. In some places depth to the calcare-
ous loam till is more than 40 inches. In some places the
upper and middle parts of the subsoil are sandier than is
typical, and the underlying material is more clayey.

included with this soil in mapping are areas of the
somewhat poorly drained Elliott soils and Brenton soils in
nearly level areas and the poorly drained Drummer soils
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in depressions or drainageways. These included soils
make up 5 to 10 percent of the unit.

Water and air move at a moderate rate through this
soil. Runoff is medium. The available water capacity is
high. The organic-matter content is moderate. The sur-
face layer is friable and is easily tilled. The shrink-swell
potential is moderate in the subsoil.

Most of the acreage is farmed. The potential is good
for cultivated crops, hay, and pasture. It is fair for dwell-
ings.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. Ero-
sion is the main limitation. Contour farming, terracing,
keeping tillage at a minimum, and managing crop residue
help to control erosion.

Wetness is the main limitation in using this soil as a
site for dwellings. For dwellings with basements, the
water table should be lowered.

The capability subclass is lle.

145C2—Saybrook silt loam, 5 to 10 percent slopes,
eroded. This sloping, moderately well drained soil is on
side slopes along drainageways in the upland. Individual
areas are round, long, or irregularly shaped and range
from 3 to 50 acres.

Typically, the surface layer is very dark grayish brown
silt loam about 6 inches thick. The subsoil is about 30
inches thick. The upper part is dark yellowish brown, firm
silty clay loam. The middle part is yellowish brown, mot-
tled, firm silty clay loam. The lower part of the subsoil
and the underlying material to a depth of about 60
inches are light olive brown and light yellowish brown,
calcareous loam. In some places the lower part of the
subsoil and the underlying material are stratified sandy
loam, loamy sand, or sand.

Included with this soil in mapping are areas of the
somewhat poorly drained Elliott soils and poorly drained
Drummer soils in drainageways and at the base of
slopes. These included sonls make up 3 to 8 percent of
the unit.

Water and air move at a moderate rate through this
soil. Runoff is rapid. The available water capacity is high.
The organic-matter content is moderate. The surface
layer is friable and is easily tilled.

Most of the acreage is farmed. The potential is fair to
good for cultivated crops, hay, and pasture. It is fair for
dwellings.

This soil is suited to corn, soybeans, and small grain,
and to grasses and legumes for hay and pasture. Ero-
sion is the main limitation. Some large areas can be
contoured and terraced to reduce soil losses. Keeping
tillage at a minimum and managing crop residue help to
control erosion.

Wetness is the main limitation in using this soil as a
site for dwellings. For dwellings with basements, the
water table should be lowered.

The capability subclass is lle.
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146A—Elliott silt loam, 0 to 2 percent slopes. This
nearly level, somewhat poorly drained soil is on broad
ridges in the upland. Individual areas are long and irregu-
larly shaped and range from 3 to 150 acres.

Typically, the surface layer is black silt loam about 10
inches thick. The subsurface layer is very dark gray silt
loam about 5 inches thick. The subsoil is about 23
inches thick. It is dark grayish brown and grayish brown,
mottled, firm silty clay loam in the upper and middle
parts and gray, mottled silty clay loam in the lower part.
The underlying material to a depth of about 60 inches is
mixed yellowish brown and gray, firm silty clay loam. In
some areas the middle part of the subsoil has more
sand than is typical.

Included with this soil in mapping are small areas of
the moderately well drained Varna soils on ridges and
the poorly drained Ashkum soils in depressions and
drainageways. These included soils make up less than
10 percent of the unit.

Water and air move at a moderately slow rate through
this soil. The available water capacity is high. Runoff is
slow. The organic-matter content is high. The shrink-
swell potential is moderate. In spring the soil has a
perched water table within 3 feet of the surface.

Most areas of this soil are farmed. The potential is
good for cultivated crops, hay, and pasture. It is poor for
dwellings.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. Drain-
age is needed for optimum yields. Surface drains and
properly spaced tile drains function satisfactorily if suit-
able outlets are available. Keeping tillage at a minimum
and managing crop residue help to increase water infil-
tration and improve soil tilth. The lower part of the sub-
soil and the underlying material restrict roots.

Wetness is the main limitation in using this soil as a
site for dwellings. The water table should be lowered.

The capability subclass is liw.

146B—Elliott silt loam, 2 to 5 percent slopes. This
gently, sloping, somewhat poorly drained soil is on ridges
and on side slopes along drainageways in the upland.
Individual areas of this soil are long or irregularly shaped
and range from 3 to 30 acres.

Typically, the surface layer is black silt loam about 12
inches thick. The subsoil is about 30 inches thick. The
upper part is yellowish brown, mottled, firm silty clay
loam, and the lower part is grayish brown, mottled silty
clay loam containing some pebbles or small rocks. The
underlying material to a depth of 60 inches is calcareous
silty clay loam glacial till with numerous pebbles or rocks.
In some places the surface layer is very dark grayish
brown silt loam. In severely eroded areas it is silty clay
ioam.

Included with this soil in mapping are small areas of
the poorly drained Ashkum soils in depressions of drain-
ageways and the moderately well drained Varna soils on
higher ridges or on upper parts of slopes. These mclud-
ed soils make up 3 to 10 percent of the unit.
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Water and air movement is moderately slow through
this soil. Runoff is medium. The available water capacity
is high. The surface layer is friable. The organic-matter
content is high. If eroded, the soil is sticky when wet and
tends to form clods when dry. The shrink-swell potential
is moderate. In spring the perched water table is occa-
sionally within 3 feet of the surface.

Most of the acreage is farmed. The potential is fair to
good for cultivated crops, small grain, hay, and pasture.
It is poor for dwellings.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay or pasture. Erosion
occurs in cultivated areas. Keeping tillage at a minimum,
managing crop residue, and contour farming help to con-
trol erosion. Properly spaced tile drains are needed.

Wetness is the main limitation in using this soil as a
site for dwellings. The water table should be lowered.

The capability subclass is lle.

148A—Proctor silt loam, 0 to 2 percent slopes. This
nearly level, well drained soil is on ridgetops or along

and near drainageways in the upland. Individual areas -

are long or irregularly shaped and range from 3 to 100
acres.

Typically, the surface layer is black silt loam about 14
inches thick. The subsoil is about 35 inches thick. The
upper part is dark brown and dark yellowish brown silty
clay loam; the lower part is dark yellowish brown, strati-
fied clay loam and silty clay loam. The underlying materi-
al to a depth of 60 inches is stratified silt loam, loam,
and sandy loam. In some places the subsoil is loam and
the substratum is calcareous loam containing some peb-
bles.

Included with this soil in mapping are areas of the
somewhat poorly drained Brenton and Martinton soils
and the poorly drained Drummer and Milford soils. These
soils in flat areas, low depressions, or drainageways
make up to 2 to 8 percent of any one mapped area.

Water and air move at a moderate rate in the subsoil
and at a moderate to moderately rapid rate in the under-
lying material. Runoff is slow to medium. The available
water capacity is high. The organic-matter content is
moderate. The surface layer is friable and is easily tilled.
The shrink-swell potential is moderate.

Most areas of this soil are farmed. The potential is
good for cultivated crops, hay, pasture, and trees. It is
fair for dwellings.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. It has
no severe limitations.

Shrink swell is a moderate limitation in using this soil
as a site for dwellings. Foundations should be designed
to withstand the shrinking and swelling of the soil.

The capability class is I.

148B—Proctor silit loam, 2 to 5 percent slopes. This
gently sloping, well drained soil is on ridges or on slopes
along drainageways in the upland. Areas along drain-
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ageways are usually long and narrow and range from 5
to 25.acres. Areas on ridges are wide and long or round
and range from 10 to 200 acres.

Typically, the surface layer is very dark grayish brown
and dark brown silt loam about 15 inches thick. The
subsoil is about 30 inches thick. It is dark brown silt loam
and silty clay loam in the upper and middle parts and
dark brown silty clay loam and clay loam in the lower
part. The underlying material to a depth of about 60
inches is dark brown sandy loam. In some places the
subsoil is mixed with the surface layer, making the plow
layer more clayey. In some areas the subsoil has more
sand than is typical. In a few places carbonates are
within a depth of 40 inches. In many areas the underly-
ing material is stratified loam, silt loam, and clay loam
and layers of gravel. Some areas along drainageways
have slopes of more than 5 percent.

Included with this soil in mapping are small areas of
the somewhat poorly drained Brenton soils on flats and
the poorly drained Drummer, Sawmill, or Milford soils in
drainageways. Included soils make up about 5 to 10
percent of the unit.

Water and air move at a moderate rate in the subsoil
and at a moderate and moderately rapid rate in the
underlying material. Runoff is medium. The available
water capacity is high. The organic-matter content is
moderate. The surface layer is friable except where the
soil is eroded and the clayey subsoil material is mixed
into the plow layer. The shrink-swell potential is moder-
ate.

Most of the acreage is farmed. The potential is good
for cultivated crops, hay, and pasture. It is fair to good
for dwellings.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. Ero-
sion is the main limitation. Residue management, which
incorporates crop residue into the surface layer, will
reduce soil losses. Some areas can be contoured or
terraced. Grasses and legumes also reduce soil losses.

Shrink swell is a moderate limitation in using this soil
as a site for dwellings. Foundations should be designed
to withstand the shrinking and swelling of the soil.

The capability subclass is lle.

149—Brenton slit loam. This nearly level, somewhat
poorly drained soil is on low ridges in the uplands. Indi-
vidual areas are long and irregularly shaped and range
from 5 to 300 acres.

Typically, the surface layer is about 10 inches of black
silt loam over 4 inches of very dark grayish brown silt
loam. The subsoil is about 26 inches thick. The upper
and middle parts are dark brown and grayish brown,
mottled silty clay loam. The lower part is light brownish
gray, mottled, stratified sandy loam and silt loam. The
underlying material to a depth of about 60 inches is
calcareous sand and gravelly sand. In some areas the
subsoil is sandier than is typical. In some areas the lower
part of the subsoil is calcareous at a depth of less than
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40 inches. In some areas the lower part of the substra-
tum is stratified loam, sandy clay loam, fine sandy loam,
and silt loam. Depth to the underlying stratified sandy
material is more than 40 inches in some places.

Included with this soil in mapping are small areas of
the well drained Proctor soils on ridges and the poorly
drained Drummer soils in shallow depressions. These
included soils make up less than 10 percent of the unit.

Water and air movement is moderate in the subsoil
and rapid in the underlying material. The available water
capacity is high. Runoff is slow. The organic-matter con-
tent is high. The surface layer is friable and is easily
tilled. The shrink-well potential is moderate in the sub-
soil. The water table is commonly within a depth of 3
feet in winter and spring.

Most areas of this soil are farmed. The potential is
good for cultivated crops, hay, and pasture. It is poor for
dwellings.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture.

Wetness is the main limitation in using this soil as a
site for dwellings. The seasonal water table should be
lowered.

The capability class is |.

151—Ridgeville fine sandy loam. This nearly level,
somewhat poorly drained soil is on uplands. Individual
areas are irregularly shaped and range from 2 to 30
acres.

Typically, the surface layer is black fine sandy loam
about 14 inches thick. The subsurface layer is very dark
gray fine sandy loam about 6 inches thick. The subsoil is
about 30 inches thick. The upper part is dark grayish
brown, mottled, friable fine sandy loam. The middle part
is brown and grayish brown, mottled sandy loam. The
lower part is grayish brown loamy sand. The underlying
material to a depth of about 60 inches is grayish brown
sand. In some places the subsoil has more clay than is
typical. In other places it is sandier. In some areas the
surface layer is loamy sand.

Included with this soil in mapping are small areas of
the somewhat excessively drained Ade soils on ridges
and the poorly drained Gilford and Selma soils in depres-
sions. These included soils make up 2 to 5 percent of
the unit.

Water and air move at a moderate to moderately rapid
rate in the subsoil and at a rapid rate in the underlying
material. Runoff is slow. The available water capacity is
moderate. The shrink-swell potential is low. The organic-
matter content is moderate. The surface layer is friable
and is easily tilled. The water table is occasionally within
a depth of 3 feet in winter and spring.

Most of the acreage is farmed. The potential is fair for
cultivated crops, hay, and pasture. It is poor for dwell-
ings.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. One of
the main limitations is soil blowing. Keeping tillage at a
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minimium and managing crop residue help to prevent soil
loss.

Wetness is the main limitation in using this soil as a
site for dwellings. The seasonal water table should be
lowered.

The capability subclass is Ils.

152—Drummer silty clay loam. This nearly level to
slightly depressional, poorly drained soil is on broad up-
lands. It is subject to occasional flooding for brief periods
from March to June. Individual areas are long and irregular
in shape and range from 10 to 200 acres.

Typically, the surface layer is black silty clay loam
about 14 inches thick. The subsoil is about 39 inches
thick. The upper part is olive gray, mottled silty clay
loam. The middle part is light olive gray silty clay loam
and silt loam. The lower part is light yellowish brown and
yellowish brown, stratified loam and sandy loam. The
underlying material to a depth of 60 inches is mixed light
gray and yeliowish brown fine sandy loam. In some
places the subsoil is more clayey than is typical. In other
places it is more sandy. Also in some places the black
surface layer is more than 24 inches thick. In places the
substratum is more clayey than is typical.

included with this soil in mapping are small areas of
the well drained Proctor and Jasper soils on small ridges
and the level, somewhat poorly drained Darroch and
Brenton soils slightly higher in elevation than Drummer
soils. These included areas make up 5 to 8 percent of
the unit.

Water and air move at a moderate rate through this
soil. Runoff is very slow. Some of it ponds. The available
water capacity is high. The shrink-swell potential is mod-
erate. The organic-matter content is high. The surface
layer is sticky when wet. The water table is commonly
within a depth of 2 feet in winter and spring.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, and pasture. It has
poor potential for dwellings.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. Wet-
ness is the main limitation. Tile drainage is effective.

Wetness and flooding are the main limitations in using
this soil as a site for dwellings. The seasonal water table
should be lowered. The hazard of flooding can be re-
duced by surface drains and landscaping.

The capability subclass is llw drained.

184—Roby fine sandy loam. This nearly level, some-
what poorly drained soil is on upland ridges near major
streams and drainageways. Individual areas are long and
irregularly shaped and range from 10 to 250 acres.

Typically, the surface layer is dark grayish brown fine
sandy loam about 6 inches thick. The subsurface layer is
pale brown loamy fine sand about 4 inches thick. The
subsoil is about 22 inches thick. The upper part is pale
brown, mottled loamy fine sand, and the lower part is
light brownish gray, mottled fine sandy loam. The under-
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lying material to a depth of about 60 inches is stratified,
light brownish gray loamy fine sand and yellowish brown
and strong brown fine sandy loam. In some areas the
surface layer is very dark grayish brown. In some areas
the subsoil is less clayey than is typical, and the underly-
ing material is sandier.

Included with this soil in mapping and making up less
than 10 percent of the unit are small areas of the poorly
drained Gilford and Selma soils in depressions and the
well drained Martinsville soils and somewhat excessively
drained Ade soils on ridges.

Water and air movement is moderate in the subsoil
and moderately rapid in the underlying material. Runoff is
slow. The available water capacity is moderate. The
shrink-swell potential is low. The organic-matter content
is moderately low. The surface layer is very friable. It
tends to compact easily under traffic. The water table is
occasionally within a depth of 3 feet in winter and spring.

Most of the acreage is farmed, but much of it is
wooded. The potential is fair for cultivated crops and
pasture. It is poor for dwellings.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. Keep-
ing tilage at a minimum, establishing field windbreaks,
and managing crop residue help to control soil blowing.
Returning crop residue and regular additions of other
organic matter improve soil tilth.

Wetness is the main limitation in using this soil as a
site for dwellings. The seasonal water table should be
lowered.

The capability subclass is Ils.

189A—Martinton silt loam, 0 to 3 percent slopes.
This nearly level, somewhat poorly drained soil is on
slightly elevated ridges on uplands. Individual areas are
wide, long, and irregularly shaped and range from 5 to
200 acres.

Typically, the surface layer is black silt loam about 12
inches thick. The subsoil is about 25 inches thick. The
upper part is grayish brown, mottled silty clay loam, and
the lower part is light brownish gray, mottled silty clay
loam. The underlying material to a depth of 60 inches is
firm silty clay loam. In some areas the underlying materi-
al is silty clay.

Included with this soil in mapping are small areas of
the poorly drained Milford and Bryce soils. These soils,
in drainageways and shallow depressions, make up 3 to
8 percent of any one mapped area.

Water and air move at a moderately slow rate in the
subsoil and at a slow rate in the underlying material.
Runoff is slow to medium. The organic-matter content is
high. The available water capacity is high. The surface
layer is easily tilled. The shrink-swell potential is moder-
ate. The water table is occasionally within a depth of 3
feet in winter and spring.

Most areas of this soil are farmed. The potential is
good for cultivated crops, hay, pasture, and trees. It is
poor for dwellings.
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This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. The
wetness and the moderately slow permeability are the
main limitations. Tile drainage is moderately effective.

Wetness is the main limitation in using this soil as a
site for dwellings. The seasonal water table should be
lowered.

The capability subclass is Ilw.

194B-—Morley silt loam, 2 to 5 percent slopes. This
gently sloping, moderately well drained soil is on convex
ridges and side slopes on uplands near drainageways.
Individual areas are irregularly shaped and range from 2
to 30 acres.

Typically, the surface layer is dark grayish brown silt
loam about 5 inches thick. The subsurface layer is brown
silt loam about 6 inches thick. The subsoil is yellowish
brown silty clay loam about 27 inches thick. The lower
part contains some pebbles. The underlying material to a
depth of about 60 inches is yellowish brown and light
brownish gray silty clay loam containing a few pebbles or
small rocks. In some places the surface layer is much
thinner and contains more clay than is typical. In some
areas there are no pebbles or rocks in the subsoil.

Included with this soil in mapping are small areas of
the somewhat poorly drained Blount soils and the poorly
drained Ashkum soils. These included soils occupy de-
pressions and drainageways and make up 5 to 10 per-
cent of the unit.

Water and air move through this soil at a slow rate.
Runoff is medium. The organic-matter content is moder-
ate. The available water capacity is high. The shrink-
swell potential is moderate. The surface layer is very
friable but compacts easily under traffic, excessive culti-
vation, or hard rains. The perched water table is fre-
quently between depths of 3 and 6 feet in winter and
spring.

Most of the acreage is farmed. The potential is fair for
cultivated crops, hay, pasture, and trees. It is fair for
dwellings.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. Ero-
sion is the main problem. Keeping tillage at a minimum,
contouring, and managing crop residue help to reduce
soil loss. Returning crop residue reduces soil compaction
and increases water infiltration. Overgrazing or grazing
when the soil is wet results in surface compaction, ex-
cessive runoff, and poor tilth.

The shrink-swell potential and wetness are the main
limitations in using this soil as a site for dwellings. The
water table should be lowered. Foundations must be
designed to withstand the shrinking and swelling of the
soil.

The capability subclass is lle.

194C3—Morley silty clay loam, 5 to 10 percent
slopes, severely eroded. This sloping, moderately well
drained soil is on ridges and side slopes near upland
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drainageways. Individual areas are irregularly shaped and
range from 2 to 20 acres.

Typically, the surface layer is dark yellowish brown
silty clay loam about 7 inches thick. The subsoil is about
15 inches thick. The upper part is dark yellowish brown
silty clay, and the lower part is yellowish brown, mottled
silty clay loam. The underlying material to a depth of
about 60 inches is silty clay loam that contains a few
pebbles and small rocks. In some areas the surface
layer is dark grayish brown silt loam.

Included with this soil in mapping are areas of the
somewhat poorly drained Blount soils and poorly drained
Ashkum soils. These included soils, in level and slightly
depressional areas or at the heads of drainageways,
make up 5 to 10 percent of the unit.

Water and air move through this soil at a slow rate.
Runoff is rapid. The organic-matter content is low. The
available water capacity is high. The surface layer forms
clods if cultivated when wet. The shrink-swell potential is
high. In spring the soil has a perched water table 3 to 6
feet below the surface.

Most of the acreage is cropped or is in permanent
pasture and trees. The potential is fair for cultivated
crops, hay, pasture, and trees. It is fair for dwellings.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. Ero-
sion is the main limitation. Keeping tillage at a minimum,
including a close growing crop in the cropping system,
managing crop residue, terracing, and contouring help to
control soil loss.

.Wetness and shrink swell are the main limitations in
using this soil as a site for dwellings. Foundations should
be designed to withstand the shrinking and swelling of
the soil. In addition, for dwellings with basements, the
water table should be lowered.

The capability subclass is IVe.

201—Gilford fine sandy loam. This nearly level,
poorly drained soil is in slightly depressional areas on
uplands. It is subject to occasional flooding for brief
periods in the winter and spring. Individual areas are
irregularly shaped and range from 5 to 300 acres.

Typically, the surface layer is 10 inches of black very
friable fine sandy loam over 12 inches of very dark
gray and very dark grayish brown fine sandy loam. The
subsoil is about about 19 inches thick. It is friable, dark
grayish brown and grayish brown, mottled fine sandy
loam. The underlying material to a depth of 60 inches is
loose sand. In some places the subsoil is sandy loam or
sandy clay loam. In some places the underlying material
contains layers of heavy silty clay loam or silty clay
lakebed sediments.

included with this soil in mapping are small areas of
the well drained Ade soils and somewhat poorly drained
Ridgeville soils. These included soils are slightly higher
in elevation than Gilford soils. They make up 2 to 5
percent of the unit.

Water moves at a moderately rapid rate in the subsoil
but at a rapid rate in the substratum. The lack of good
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soil structure somewhat restricts aeration. Runoff is very
slow and occasionally ponds. The available water capac-
ity is moderate. The organic-matter content is high. The
surface layer is very friable and is easily tilled. The
shrink-swell potential is low. The water table is occasion-
ally within a depth of 1 foot in winter and spring.

Most areas of this soil are farmed. The potential is fair
to good for cultivated crops, hay, and pasture. It is poor
for dwellings.

This soil is suited to corn, soybeans, small grain, and
truck crops and to grasses and legumes. Drainage is the
main limitation. Surface ditching or tile drainage can be
used. Encasing the tile with fiberglass or blinding it with
plastic film or heavy roofing paper prevents the tile from
being plugged with sand and losing proper alinement.
Tile should be butted closely or plastic tile should be
used. Ditchbanks cave in easily.

Wetness and flooding are the main limitations in using
this soil as a site for dwellings. The seasonal water table
should be lowered. Surface drains and landscaping
reduce the hazard of flooding.

The capability subclass is Iilw.

223B—Varna silt loam, 2 to 5 percent slopes. This
gently sloping, moderately well drained soil is on upland
ridges and side slopes along or near the heads of drain-
ageways. Individual areas are narrow and long or irregu-
larly shaped and range from 3 to 30 acres.

Typically, the surface layer is very dark grayish brown
silt loam about 13 inches thick. The subsoil is about 26
inches thick. It is dark yellowish brown and yellowish
brown, firm silty clay loam. The underlying material to a
depth of about 60 inches is silty clay loam containing
some pebbles and sand. In some places the surface is
silty clay loam. In other places the subsoil contains less
clay than is typical.

Included with this soil in mapping and making up less
than 10 percent of the unit are small areas of the some-
what poorly drained Eliiott soils in the more level parts of
the unit and the poorly drained Ashkum soils in or at the
heads of drainageways.

Water and air movement is moderately slow through
this soil. Runoff is medium. The available water capacity
is high. The organic-matter content is moderate. The
surface layer is easily tilled. The shrink-swell potential is
moderate. The water table frequently fluctuates between
3 and 6 feet in winter and spring.

Most of the acreage is farmed. The potential is fair for
cultivated crops and pasture. It is fair for dwellings.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. Ero-
sion is the main limitation. Keeping tillage at a minimum,
terracing, contouring, managing crop residue, and includ-
ing a close growing crop in the cropping system help to
control erosion.

Wetness and shrink swell are the main limitations in
using this soil as a site for dwellings. For dwellings with
and without basements, the foundations should be de-
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signed to withstand the shrinking and swelling of the soil.
The seasonal water table should be lowered if the soil is
to be used as a site for dwellings with basements.

The capability subclass is lle.

223C3—Varna silty clay loam, 5 to 10 percent
slopes, severely eroded. This sloping, moderately well
drained soil is on side slopes along drainageways in
uplands. Individual areas commonly are narrow and long,
but some are irregularly shaped. They range from 3 to
60 acres.

Typically, the surface layer is very dark grayish brown
silty clay loam about 7 inches thick. The subsoil is silty
clay loam about 26 inches thick. The upper part is
brown, and the lower part is yellowish brown. In some
areas the underlying material is calcareous silty clay
loam, and in others it is silty clay. In some places the
surface layer is silt loam.

Included with this soil in mapping and making up less
than 10 percent of the unit are small areas of the some-
what poorly drained Elliott soils and poorly drained
Ashkum and Drummer soils. Elliott soils are in the more
level areas of the unit or at the base of slopes. Ashkum
and Drummer soils are in drainageways.

Water and air movement is moderately slow in this
soil. Runoff is rapid. The available water capacity is high.
The shrink-swell potential is moderate. The organic-
matter content is moderate. The surface layer tends to
be sticky when wet. The water table is frequently be-
tween depths of 3 and 6 feet in winter and spring.

Most of the acreage is farmed. The potential is fair for
cultivated crops and pasture. It is fair for dwellings.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. Ero-
sion is the main limitation. Keeping tillage at a minimum,
terracing, contouring, managing crop residue, and includ-
ing a hay or pasture crop in the cropping system help to
control erosion. Returning crop residue and adding other
organic matter to the soil help to maintain fertility, im-
prove tilth, and increase water intake.

Wetness and shrink swell are the main limitations in
using this soil as a site for dwellings. Foundations must
be designed to withstand the shrinking and swelling of
the soil. For dwellings with basements, the water table
should be lowered.

The capability subclass is IVe.

228A—Nappanee silt loam, 0 to 2 percent slopes.
This nearly level, somewhat poorly drained soil is on
upland ridges near rivers and major streams. Individual
areas are irregularly shaped and range from 4 to 50
acres.

Typically the surface layer is dark grayish brown silt
loam about 4 inches thick. The subsurface layer is dark
brown silty clay loam about 4 inches thick. The subsoil is
about 39 inches thick. The upper part is brown, firm light
silty clay mottled with gray, and the lower part is grayish
brown, firm silty clay. The underlying material is calcare-
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ous silty clay. In some places the substratum is stratified
silty clay loam and silt loam.

Included with this soil in mapping and making up less
than 10 percent of the unit are small areas of the poorly
drained Ashkum and Bryce soils in depressions and in
drainageways.

Water and air movement is very slow through this soil.
Runoff is slow. The available water capacity is moderate.
The surface layer is moderately low in supply of organic
matter and tends to become very dense under traffic or
hard rains. The shrink-swell potential is high. The water
table is frequently within a depth of 3 feet in winter and
spring.

Most of the acreage is farmed. The potential is poor
for crops, pasture, or timber. It is poor for dwellings.

Corn, soybeans, and grasses can be grown, but
growth is hampered by poor root development and low
natural fertility. Keeping tillage at a minimum and manag-
ing crop residue improve soil tilth and increase water
intake. The soil dries slowly in spring. Surface drains are
needed.

Shrink swell and wetness are the main limitations in
using this soil as a site for dwellings. The water table
should be lowered. Foundations must be designed to
withstand the shrinking and swelling of the soil.

The capability subclass is Illw.

228B—Nappanee sliit loam, 2 to 5 percent slopes.
This gently sloping, somewhat poorly drained soil is on
upland ridges near rivers and major streams. Individual
areas are irregularly shaped and range from 4 to 50
acres.

Typically, the surface layer is dark grayish brown silt
loam about 7 inches thick. The subsoil is about 23
inches thick. The upper part is light yellowish brown, firm
silty clay loam, and the lower part is grayish brown,
mottled, firm silty clay. The underlying material to a
depth of 60 inches is calcareous silty clay loam. In some
places the substratum is stratified silty clay loam and silt
loam.

Included with this soil in mapping and making up less
than 10 percent of the unit are small areas of the poorly
drained Ashkum and Bryce soils in depressions and in
drainageways.

Water and air movement is very slow through this soil.
Runoff is medium. The available water capacity is mod-
erate. The surface layer is moderately low in organic
matter. It tends to become very dense under traffic or
hard rains. The shrink-swell potential is high. The water
table is frequently within a depth of 3 feet in winter and
spring.

Most of the acreage is farmed. The potential is poor
for crops, pasture, or timber. It is poor for dwellings.

Corn, soybeans, and grasses can be grown, but
growth is restricted by poor root development and low
natural fertility. Erosion is a limitation on long gentle
slopes. Keeping tillage at a minimum, managing crop
residue, contouring, and terracing help to control erosion.
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Returning crop residue and the regular addition of other
organic matter to this soil help to maintain fertility, im-
prove soil tilth, and increase water intake.

Shrink swell and wetness are the main limitations in
using this soil as a site for dwellings. Foundations should
be designed to withstand the shrinking and swelling of
the soil, and the seasonal water table should be lowered.

The capability subclass is llle.

232—Ashkum silty clay loam. This nearly level,
poorly drained soil is on broad flats and in slightly
depressional areas in uplands. It is subject to occasional
flooding for brief periods in April and May. Individual
areas are long and range from 10 to 1,000 acres.

Typically, the surface layer is black silty clay loam
about 17 inches thick. The subsoil is about 27 inches
thick. The upper part is grayish brown, mottled silty clay
loam. The lower part is light olive gray and light gray silty
clay loam that contains some pebbles. The underlying
materal to a depth of about 65 inches is yellowish brown
silty clay loam that contains some pebbles or rocks. In
some places the surface layer is less than 10 inches
thick. In some places the subsoil has less clay and more
sand than is typical. In some areas the subsoil is clay.

Included with this soil in mapping and making up less
than 5 percent of the unit are small areas of the some-
what poorly drained Elliott soils. These soils are slightly
higher in elevation than Ashkum soils.
~ Water and air move through this soil at a moderately
slow rate. Runoff is very slow. Some areas are ponded
after heavy rains. The organic-matter content is high.
The available water capacity is high. The surface layer is
sticky when wet. The shrink-swell potential is moderate.
The water table is often within a depth of 2 feet in winter
and spring.

Most areas of this soil are farmed. The potential is
good for cultivated crops, hay, or pasture. It is poor for
dwellings.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. Wet-
ness, slow runoff, and ponding are the main limitations.
Tile drainage and surface drains are fairly effective if
adequate outlets can be provided.

Wetness and flooding are the main limitations in using
this soil as a site for dwellings. The seasonal water table
should be lowered. Surface drains and landscaping
reduce the hazard of flooding:

The capability suclass is llw.

235—Bryce silty clay. This nearly level, poorly
drained soil is on flat and slightly depressional uplands. It
is subject to occasional flooding for brief periods from
March to June. Individual areas are either long depres-
sional areas in drainageways of 2 to 10 acres or large
irregularly shaped areas up to 500 acres.

Typically, the surface layer is black silty clay about 11
inches thick. The subsoil is about 30 inches thick. The
upper part is very dark gray, firm silty clay, and the lower
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part is gray and dark gray, mottled, very firm silty clay.
The underlying material to a depth of about 60 inches is
gray, calcareous silty clay. In some places the surface
tayer is silty clay loam or silt loam. In some places the
surface layer is more than 20 inches thick.

Included with this soil in mapping are small areas of
the somewhat poorly drained Swygert and Martinton
soils. These included soils are in slightly elevated areas
and make up less than 10 percent of the unit.

Water and air move through this soil at a slow rate.
Runoff is very slow. Some areas are temporarily ponded.
The available water capacity is moderate. The organic-
matter content is high. The surface layer is very sticky
when wet. The very clayey subsoil restricts root develop-
ment. The shrink-swell potential is moderate. The water
table is often within a depth of 1 foot in winter and
spring.

Most of the acreage is farmed. The potential is fair for
cultivated crops. It is poor for dwellings.

This soil is suited to corn, soybeans, and small grain. It
is too wet for good pasture or hay production. Keeping
tilage at a minimum, managing crop residue, and adding
other organic matter to the soil improve tilth. Tile drain-
age is ineffective because of the slow permeability. Sur-
face drains can be used.

Wetness and flooding are the main limitations in using
this soil as a site for dwellings. The seasonal water table
should be lowered. Surface drains and landscaping
reduce the hazard of flooding.

The capability subclass is llw.

241G—Chatsworth silt loam, 15 to 50 percent
slopes. This moderately steep to very steep, moderately
well drained soil is on upland side slopes along rivers,
creeks, and major drainageways. Individual areas are
long and wide, commonly including the main drain-
ageway and the side ravines. They range from 5 to 250
acres.

Typically, the surface layer is dark grayish brown silt
loam about 5 inches thick. The subsoil is brown very firm
silty clay about 8 inches thick. The underlying material to
a depth of 60 inches is very firm calcareous clay. In
some places the surface layer is silty clay loam or loam.
In places the subsoil and substratum are loamy.

Included with this soil in mapping and making up less
than 15 percent of the unit are areas of the well drained
Ross soils in creek or drainageway bottoms and the
moderately well drained Morley soils on upper slopes.

Water and air movement is very slow through this soil.
Surface runoff is very rapid. The available water capacity
is low. The organic-matter content is moderately low.
The shrink-swell potential is moderate. The water table is
frequently between depths of 3 and 6 feet in winter and
spring.

Most of the acreage is wooded. Some of the wooded
acreage is pastured.

This soil is poorly suited to crops, pasture, or trees. It
is too steep for cultivation, and it tends to stay wet in
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spring. Pasture renovation is usually not feasible. Timber
production can be improved if the wooded areas are
protected from grazing. Steep slopes limit the use of
equipment.

This soil has poor potential as a site for dwellings. It is
too steep and clayey.

The capability subclass is Vlle.

290B—Warsaw sandy loam, 1 to 5 percent slopes.
This nearly level and gently sloping, well drained soil is
on the ridges of river terraces. Individual areas are long
or irregularly shaped and range from 4 to 60 acres.

Typically, the surface layer is black friable loam about
20 inches thick. The subsoil is about 16 inches thick. It is
dark yellowish brown, friable sandy clay loam that is
about 5 percent gravel. The underlying material to a
depth of about 60 inches is calcareous gravelly loamy
sand and gravelly sand. In some areas the surface layer
and subsoil are sandier than is typical and have a very
low clay content. In some places shale and sandstone
bedrock are within 60 inches.

Included with this soil in mapping are small areas of
the somewhat poorly drained Kane and Darroch soils

and poorly drained Selma soils. These included soils, in:

shallow depressions and drainageways, make up 5 to 10
percent of the unit.

Water and air movement is moderately rapid in this
soil. Runoff is medium. The organic-matter content is
moderate. The available water capacity is moderate. The
shrink-swell potential is low. The surface layer is very
friable.

Most of the acreage is farmed. The potential is fair for
cultivated crops, small grain, hay, and pasture. Some
areas provide a source of sand. The potential is good as
a site for dwellings.

This Warsaw soil is suitable for corn, soybeans, small
grain, truck crops, hay, and pasture. Droughtiness and
erosion are the main limitations. Keeping tillage at a
minimum, managing crop residue, and contouring help to
control erosion and increase the available water capac-
ity. Irrigation is practical for truck crops.

There is some danger of polluting the water supply if
septic systems are used. The septic filter fields should
be installed a safe distance from wells. This soil is a
good source of sand and gravel.

The capability subclass is lle.

293—Andres silt loam. This nearly level, somewhat
poorly drained soil is on uplands. Individual areas are
irregularly shaped and range from 5 to more than 200
acres.

Typically, the surface layer is black silt loam about 16
inches thick. The subsoil is about 25 inches thick. The
upper part is yellowish brown, firm clay loam. The middle
part is grayish brown, mottled, firm clay loam. The lower
part is yellowish brown and light olive gray silty clay
loam. The underlying material to a depth of 60 inches is
calcareous yellowish brown and light olive gray silty clay
loam. In some places the underlying material is silty clay.
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Included with this soil in mapping are small areas of
the moderately well drained Symerton soils on higher
ridges and the poorly drained Reddick soils in depres-
sions or drainageways. These included soils make up 5
to 10 percent of the unit.

Water and &ir movement is moderate in the subsoil
and moderately slow in the underlying material. Runoff is
slow. The organic-matter content is high. The available
water capacity is high. The surface layer is friable. The
shrink-swell potential is moderate. The water table is
occasionally within 1 to 3 feet of the surface in winter
and early in spring.

Most of the acreage is farmed. The potential is good
for cultivated crops, pasture, or hay. It is poor for dwell-
ings.

This soil is suitable for corn, soybeans, small grain,
grasses, and legumes. Drainage may be a limitation in
some areas. Tile functions adequately in this soil.

Wetness is the main limitation in using this soil as a
site for dwellings. The potential can be increased by
lowering the seasonal water table.

The capability class is 1.

294B—Symerton silt loam, 1 to 5 percent slopes.
This gently sloping, moderately well drained soil is on
low upland ridges or on side slopes along upland ridges
or drainageways. Most areas are long and narrow, but
some are irregularly shaped. All range from 4 to 35
acres.

Typically, the surface layer is very dark gray silt loam
about 10 inches thick. The subsoil is about 34 inches
thick. The upper part is dark yellowish brown silt loam,
the middle part is dark yellowish brown clay loam and
sandy clay loam, and the lower part is brown silty clay
loam. The underlying material to a depth of 60 inches is
calcareous silty clay loam glacial till. In some places the
surface layer is loam, and in some places it is lighter
colored than is typical. In some places the upper part of
the subsoil has less sand and more clay than is typical.
There are areas where the underlying material is clay
loam or loam.

Included with this soil in mapping and making up less
than 7 percent of the unit are small areas of the some-
what poorly drained Elliott and Andres soils and poorly
drained Reddick or Ashkum soils in drainageways and at
the base of slopes.

Water and air movement is moderate in the upper part
of the subsoil and moderately slow in the lower part and
in the underlying material. Surface runoff is medium. The
available water capacity is high. The organic-matter con-
tent is moderate. The surface layer is friable. The shrink-
swell potential is moderate. The water table is frequently
between depths of 4 and 6 feet in winter and spring.

Most of the acreage is farmed. The potential is good
for cultivated crops or pasture. It is fair for dwellings.

This soil is suitable for corn, soybeans, and small grain
and for legumes and grasses for hay and pasture. Ero-
sion is the main limitation. Keeping tillage at a minimum,
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managing crop residue, contour farming, and terracing
help to reduce soil losses.

Shrink swell and wetness are the main limitations in
using this soil as a site for dwellings. Foundations must
be designed to withstand the shrinking and swelling of
the soil. For dwellings with basements, the water table
should be lowered.

The capability subclass is lle.

294C2—Symerton siit loam, 5 to 10 percent slopes,
eroded. This sloping, moderately well drained soil is
commonly on side slopes along principal drainageways
in the uplands. Individual areas are long and narrow and
range from 5 to 20 acres.

Typically, the surface layer is black silt loam about 7
inches thick. The subsoil is dark yellowish brown, firm
clay loam about 25 inches thick. The underlying material
to a depth of about 60 inches is very firm, calcareous
silty clay loam. In some places the surface layer and the
upper part of the subsoil are silty clay loam. In some
places the lower part of the subsoil is loam underlain by
calcareous clay loam. '

Included with this soil in mapping and making up less
than 7 percent of the unit are areas of the somewhat
poorly drained Elliott soils and poorly drained Reddick or
Ashkum soils in drainageways.

Water and air movement is moderate in the upper part
of the subsoil and moderately slow in the lower part and
in the underlying material. Runoff is rapid. The available
water capacity is high. The shrink-swell potential is mod-
erate. The organic-matter content is moderate. The
water table is frequently between depths of 4 and 6 feet
in winter and spring.

Most of the acreage is farmed. The potential is fair for
cultivated crops or pasture. It is also fair for dwellings.

This soil is suitable for corn, soybeans, and small grain
and for grasses and legumes for hay and pasture. Ero-
sion is the main limitation. Keeping tillage at a minimum,
managing crop residue, terracing, contouring, and includ-
ing a close growing crop in the cropping system help to
control erosion.

Shrink swell and wetness are the main limitations in
using this soil as a site for dwellings. Foundations must
be designed to withstand the shrinking and swelling of
the soil. For dwellings with basements, the water table
should be lowered.

The capability subclass is llle.

315B—Channahon loam, 1 to 4 percent slopes.
This nearly level to gently sloping, well drained soil is on
ridges and side slopes along drainageways in terraced
areas along the lllinois River. Individual areas are long or
irregularly shaped and range from 5 to 60 acres.

Typically, the surface layer is black and very dark
grayish brown loam about 12 inches thick. The subsoil is
about 6 inches thick. It is dark brown and dark yellowish
brown clay loam. The underlying material is limestone
bedrock. In some places bedrock is exposed and there
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are loose rocks on the surface. In many places the
bedrock is calcareous sandstone.

Included with this soil in mapping are small areas of
the poorly drained Faxon and Bryce-Calamine Variant
soils. These included soils, in drainageways and depres-
sions, make up 2 to 5 percent of the area.

Water and air movement is moderate through this soil.
Runoff is medium. The organic-matter content is moder-
ate. The available water capacity is low. The surface
layer is friable, but rocks at or near the surface interfere
with cultivation.

Most of the acreage is pastured or idle. The potential
is poor for cultivated crops, hay, pasture, or trees. It is
also poor for dwellings.

The major limitations in using this soil for crops are the
shallowness over bedrock, the stones at or near the
surface, and the droughtiness. The stones make pasture
renovation and maintenance difficult.

The shallowness over bedrock is the main limitation in
using this soil as a site for dwellings.

The capability subclass is llle.

330—Peotone silty clay loam. This nearly level, very
poorly drained soil is on creek bottoms, in drainageways,
or in depressional areas in uplands. It is subject to occa-
sional flooding for long periods from February through
June. Areas are typically long and narrow and range
from 3 to 90 acres.

Typically, the surface layer is very dark gray silty clay
loam about 19 inches thick. The subsoil is about 31
inches thick. The upper part is very dark gray, firm and
very firm silty clay loam. The lower part is dark gray and
gray, mottled, very firm silty clay loam and silty clay. The
underlying material to a depth of 69 inches is gray,
mottled silty clay. In a few places the upper layer con-
tains muck or marl. In some places the very dark gray
and black soil material is less than 24 inches thick, and
in other places it is thicker than 36 inches. In some
areas the subsoil contains less clay than is typical.

Included with this soil in mapping and making up less
than 7 percent of the unit are areas of the somewhat
poorly drained Lawson soil in slightly elevated areas or
near the creek banks.

Water and air movement is moderately slow through
this soil. Runoff is very slow to ponded. The available
water capacity is high. The organic-matter content is
high. The surface layer is somewhat sticky when moist
and forms clods when dry. The shrink-swell potential is
high. The water table is frequently within a depth of 1
foot in winter and spring.

Most of the acreage is farmed. The potential is fair to
good for cultivated crops or pasture. It is poor for dwell-
ings.

This soil is suitable for corn, soybeans, small grain,
and pasture grasses. It is somewhat wet for some le-
gumes. Ponding and poor internal drainage are the main
limitations in cropping this soil. Surface ditches or tile
drainage is needed. Tile outlets are sometimes unavail-
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able or too distant. The spacing between the tiles should
be reduced and backfilled with topsoil or other perme-
able filter material. Incorporating crop residue in the sur-
face layer helps to maintain good tilth.

These soils are generally unsuitable for dwellings and
septic tank absorption fields because of the wetness and
the flooding.

The capability subclass is llw drained.

343—Kane silt loam. This nearly level, somewhat
poorly drained soil is in terraced areas along the lllinois
River. Individual areas are long and irregularly shaped
and range from 10 to 80 acres.

Typically, the surface layer is very dark gray, friable silt
loam about 11 inches thick. The subsoil is about 23
inches thick. The upper and middle part is firm, brown
and yellowish brown, mottled silty clay loam. The lower
part is firm, yellowish brown, mottled clay loam. The
underlying material to a depth of 60 inches is loose
gravelly sand. In some places the surface layer and
subsoil are sandier than is typical and sand and gravel
are no more than 2 feet below the surface.

Included with this soil in mapping are small areas of
the poorly drained Selma and Sawmill soils. These in-
cluded soils, in shallow depressions, make up 5 to 10
percent of the unit.

Water and air movement is moderate through the
upper part of this soil and rapid through the lower part.
Runoff is slow. The organic-matter content is moderate.
The surface layer is friable and is easily tilled. The
shrink-swell potential is low. Some areas are subject to
‘temporary flooding: The available water capacity is mod-
erate. The water table is occasionally within 3 feet of the
surface in winter and early in spring.

Most of the acreage is farmed. The potential is fair for
cultivated crops. It is poor for dwellings.

Kane soils are suitable for corn, soybeans, small grain,
legumes, and grasses. Keeping tillage at a minimum and
managing crop residue conserve soil moisture.

. Wetness is the main limitation in using this soil as a
site for dwellings. The seasonal high water table should
be lowered.

The capability subclass is Ils.

354B—Hononegah loamy sand, 1 to 5 percent
slopes. This nearly level to gently sloping, excessively
drained soil is on ridges in terraced areas near the Ili-
nois River. Individual areas are long and irregularly
shaped and range from 3 to 100 acres.

Typically, the surface layer is black and very dark
brown loamy sand about 20 inches thick. The subsoil is
very dark grayish brown and brown loamy sand about 8
inches thick. It is about 10 percent gravel. The underly-
ing material to a depth of about 60 inches is loose sand
that is about 10 percent gravel. In some places the
subsoil has layers of sandy loam or sandy clay loam. In
other places it is loamy sand containing very little gravel.
In many places the underlying material is calcareous.

27

Included with this soil in mapping are small areas of
the somewhat poorly drained Kane soils and poorly
drained Selma soils. These included soils are in depres-
sions or drainageways and occupy 5 to 8 percent of the
unit.

Water and air movement is very rapid through this soil.
Runoff is slow. The organic-matter content is moderately
low. The surface layer is very friable and easily tilled.
The available water capacity is very low. The shrink-swell
potential is low.

Some of the acreage is farmed, some is grazed, and
some is timbered. The potential is poor for most cultivat-
ed crops. It is fair for truck crops, small grain, pasture, or
trees. It is good for dwellings.

This soil is too droughty for satisfactory yields of corn
or soybeans. It is highly susceptible to soil blowing.
Keeping tillage at a minimum, planting field windbreaks,
and managing crop residue reduce soil loss.

This soil is a satisfactory site for dwellings. Droughti-
ness is a limitation in establishing lawns. There is danger
of contaminating the water supply if septic systems are
used. Wells should be located a safe distance from
septic filter fields.

The capability subclass is 1Vs.

354C—Hononegah loamy sand, 5 to 15 percent
slopes. This sloping to strongly sloping, excessively
drained soil is on side slopes of terrace breaks and on
ridges mainly in terraced areas near the lllinois River.
Individual areas are narrow and long and range from 3 to
25 acres.

Typically, the surface layer is very dark gray loamy
sand about 10 inches thick. The subsoil is very friable,
dark brown gravelly loamy sand about 15 inches thick.
The underlying material to a depth of about 60 inches is
mixed sand and gravel. The texture varies. In some
places the subsoil has layers of gravelly sandy loam or
gravelly sandy clay loam. In other places the subsoil and
underlying material are gravelly silty clay loam or finer
textured. In still other places the subsoil is loamy sand
with very little gravel. In many places the underlying
material is calcareous. .

Included in mapping and making up less than 10 per-
cent of the unit are areas of the moderately well drained
Chatsworth soils near the base of slopes.

Water and air movement is very rapid through this soil.
Runoff is medium. The organic-matter content is moder-
ately low. The surface layer is very friable and easily
tilled. The available water capacity is very low. The
shrink-swell potential is low.

Most of the acreage is pastured or is idle. The poten-
tial is poor for cultivated crops or pasture. It is fair for
dwellings.

This soil is too droughty for satisfactory corn or soy-
bean production. It is susceptible to soil blowing. It
should be used as pasture. Pasture rotation, timely de-
ferment of grazing, and fertilization help to keep the
pasture and the soil in good condition.
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The slope is the main limitation in using this 'soil as a
site for dwellings. Droughtiness is a limitation in estab-
lishing lawns. There is some danger of contaminating the
water supply if septic systems are used. Wells should be
located at a safe distance from septic filter fields.

The capability subclass is Vls.

392—Urban land-Orthents complex. This map unit
consists of nearly level, altered, medium textured soils. It
is about 45 percent Urban land and 40 percent Orthents.
Individual areas are usually geometric and range from 30
to 300 acres. The areas of Urban land and Orthents are
so intricately mixed or so small in size that it is not
possible to map them separately at the scale selected
for mapping.

The Urban land part of this unit is covered with indus-
trial buildings, pavement, and roads that obscure the
soils so that identification is not feasible. Orthents are
altered soils of highly varying texture, including sandy,
loamy, and clayey material. In some places gravel or
rocks are mixed with the soil material. In some places
shale, sandstone, or limestone is within a depth of 4
feet.

Included with this unit in mapping are levees, which
make up about 15 percent of the total acreage.

Water and air movement is variable through Orthents,
and runoff is slow. The organic-matter content is low.
The available water capacity is variable also but is gen-
erally high. The shrink-swell potential is variable. Most
areas have been compacted by construction equipment.
The depth to the seasonal water table is 1 to 6 feet. The
soil material is dominantly neutral or alkaline throughout.

The open areas in this unit have been reshaped. Most
can be successfully vegetated. Topsoil is needed in
order to establish a good turf. Dark colored topsoil, fri-
able subsoil material, and extra fertilizer are needed for
tree and shrub plantings.

The capability subclass is unassigned.

439A—Jasper silt loam, sandy substratum, 0 to 2
percent slopes. This nearly level, well drained soil is on
ridges in uplands. Individual areas are long or irregularly
shaped and range from 5 to 40 acres.

Typically, the surface layer is 10 inches of black silt
loam over 8 inches of dark brown silt loam. The subsoil
is about 28 inches thick. It is dark brown, firm loam and
clay loam. The underlying material to a depth of about
60 inches is stratified loose loamy sand and sand. In
some places the surface layer is loam and the subsoil is
sandy loam or loam. In some places the soil is moder-
ately well drained. Carbonates are within a depth of 30
inches in some areas.

Included with this soil in mapping are small areas of
the somewhat poorly drained Darroch soils and poorly
drained Selma soils. These included soils, in shallow
depressions and drainageways, make up 2 to 10 percent
of the unit.

Water and air movement is moderate in the subsoil
and moderately rapid in the underlying material. Runoff is
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medium. The organic-matter content is moderate. The
available water capacity is high. The surface layer is
friable and is easily tilled. The shrink-swell potential is
low.

Most of the acreage is farmed. The potential is good
for cultivated crops, hay, pasture, and trees. It is good
for dwellings.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture.

This soil is suited to dwellings. If septic systems are
used, precautions should be taken to avoid contaminat-
ing the water supply through the underlying sandy mate-

_rial.

The capability class is .

439B—Jasper silt loam, sandy substratum, 2 to 6
percent slopes. This gently sloping, well drained soil is
on ridges and side slopes along drainageways in up-
lands. Individual areas are long or irregularly shaped and
range from 3 to 30 acres.

Typically, the surface layer is very dark grayish brown
silt loam about 18 inches thick. The subsoil is about 32
inches thick. The upper part is brown, firm silty clay
loam. The middle part is dark yellowish brown and yel-
lowish brown clay loam and sandy clay loam. The lower
part is yellowish brown sandy loam. The underlying ma-
terial to a depth of about 60 inches is stratified, yellowish
brown, loose loamy sand and sand. In some places the
surface layer is loam and the subsoil is sandy loam or
loam. In a few places the surface layer is less than 10
inches thick. In some areas this soil is calcareous within
a depth of 30 inches. There is a silty clay loam substra-
tum layer above 60 inches in some of the steeper areas,
and in these areas the soil is moderately well drained.

Included with this soil in mapping are small areas of
the somewhat poorly drained Darroch soils and poorly
drained Selma soils. These included soils, in shallow
depressions and drainageways, make up 2 to 5 percent
of the unit.

Water and air movement is moderate in the subsoil
and moderately rapid in the underlying material. Runoff is
medium. The organic-matter content is moderate. The
available water capacity is high. The surface layer is
friable and is easily tilled. The shrink-swell potential is
low.

Most of the acreage is farmed. The potential is good
for cultivated crops, hay, and pasture. It is good for
dwellings.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. It is
susceptible to moderate erosion. Contouring, terracing,
keeping tillage at a minimum, and managing crop residue
help to control erosion.

This soil is suitable as a site for dwellings. If septic
systems are used, precautions should be taken to avoid
contaminating the water supply through the underlying
sandy material.

The capability subclass is lle.
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451—Lawson silt loam. This nearly level, somewhat
poorly drained soil is on flood plains. It is subject to
occasional flooding for brief periods from March through
November. Individual areas are wide and long and range
from 10 to 200 acres.

Typically, the surface layer is very dark grayish brown
silt loam about 33 inches thick. The underlying material
to a depth of about 60 inches is dark grayish brown silt
loam. In some places the surface layer is silty clay loam.
In some areas this soil is calcareous at or near the
surface.

Included with this soil in mapping are small areas of
the well drained Ross soils and poorly drained Sawmill
soils. Ross soils are on low ridges or near streambanks,
and Sawmill soils are in depressional areas. These in-
cluded soils make up 5 to 10 percent of the unit.

Air and water movement is moderate through this soil.
Runoff is slow. The surface layer is friable and is fairly
easily tilled. The available water capacity is very high.
The organic-matter content is high. The shrink-swell po-
tential is low. The water table is occasionally within a
depth of 3 feet.

Most of the acreage is farmed. The potential is good
for cultivated crops, hay, pasture, or trees. It is poor for
dwellings.

This soil is suited to corn, soybeans, small grain,
grasses, and legumes. It is subject to flooding, especially
in spring. Floodwater can damage the crop, but it usually
recedes early enough for the crop to survive. Tile drains
and surface drains function satisfactorily if suitable out-
lets are available.

This soil is generally not suitable for dwellings and
septic tank absorption fields because of the fiooding and
the wetness.

The capability subclass is Hw.

503B—Rockton silt loam, 1 to 5 percent slopes.
This nearly level and gently sloping, well drained soil is
on terraced ridges near the lllinois River. Individual areas
are irregularly shaped and range from 4 to 80 acres.

Typically, the surface layer is 16 inches of very dark
brown silt loam over 4 inches of dark brown loam. The
subsoil is about 7 inches thick. It is yellowish brown clay
loam containing some flagstones. The underlying materi-
al is weathered, fractured, rippable coarse limestone.
Calcareous limestone bedrock is at a depth of about 31
inches. In some areas the bedrock is below a depth of
40 inches, and in others it is within a depth of 30 inches.
The surface layer is more loamy in some areas than is
typical. In some areas the surface layer and subsoil are
much sandier and the underlying bedrock is calcareous
sandstone.

Included with this soil in mapping and making up less
than 7 percent of the unit are areas of the poorly drained
Faxon soils in depressions.

Water and air movement is moderate through this soil.
Runoff is medium. The available water capacity is mod-
erate. The organic-matter content is moderate. The
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shrink-swell potential is moderate. The surface layer is
friable and is easily tilled. The water table is seldom
above the bedrock.

Most of the acreage is idle. The potential is only fair
for cultivated crops. It is also fair for dwellings.

Corn, soybeans, and small grain and grasses and le-
gumes for hay and pasture can be grown. Some large
rocks at or near the surface interfere with cultivation.
The soil is somewhat erodible and somewhat droughty.
Keeping tillage at a minimum, managing crop residue,
and contouring help to control erosion and conserve
moisture.

This soil is suitable as a site for dwellings or other
buildings without basements. Foundations must be de-
signed to withstand the shrinking and swelling of the soil.
The shallow depth to bedrock hampers the installation of
underground utility lines and septic systems. Polluting the
ground water through fractured bedrock is a potential
hazard.

The capability subclass is lle.

516—Faxon silty clay loam. This nearly level, poorly
drained soil is in broad depressions on terraces along
the lllinois River. It is subject to common flooding for
very brief periods in April and May. Individual areas are
irregularly shaped and range from 10 to 160 acres.

Typically, the surface layer is black silty clay loam
about 19 inches thick. The subsoil is dark gray and gray,
mottled clay loam about 15 inches thick. The underlying
material is fractured hard limestone. In some areas the
dark surface layer is thicker than 20 inches. In some
places it is dark gray. in some areas the bedrock is
below a depth of 40 inches and in other areas it is within
a depth of 20 inches. In some areas the surface layer
and subsoil are sandier than is typical.

Included with this soil in mapping and making up less
than 5 percent of the unit are small areas of the well
drained Rockton soils higher in elevation than Faxon
soils.

Water and air movement is moderate through this soil.
Runoff is very slow or ponded. The available water ca-
pacity is moderate. The organic-matter content is high.
The surface layer is sticky when wet, and the water table
is near the surface in the early part of the growing
season. The shrink-swell potential is moderate.

Most of the acreage is idle. Wetland grasses, weeds,
and brush dominate the area. The potential is poor for
crops, pasture, or woodland. It also is poor for dwellings.

Corn, soybeans, small grain, and hay and pasture can
be grown if drainage is provided. Tile drainage or surface
ditching is difficult because of the shallowness over bed-
rock and the lack of outlets. There are some stones at
the surface.

This soil is generally not suitable as a site for dwell-
ings and septic tank absorption fields because of the
wetness, the flooding, and the shallowness over bed-
rock.

The capability subclass is Viw.
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536—Dumps. Dumps are steep or very steep, high
mounds of spoil from old mine shafts. Individual areas
are round or irregularly shaped and range from 2 to 120
acres. They are generally surrounded by cropland.

The material, from the deep substratum, consists of
small, broken, thin pieces of weakly cemented shale and
siltstone. The texture is loam, silty clay loam, and silty
clay. The material is dominantly gray, but in some places
it is reddish or pink. It is compacted and is readily
eroded. It is high in sulphur and is slightly to very strong-
ly acid. It has practically no organic matter. It supports
very little vegetation except on the lower parts of the
slopes. The runoff from Dumps is somewhat toxic to
plants.

Nearly all of this unit is idle.

The capability subclass is unassigned.

553—Bryce-Calamine Variant complex. These
nearly level, poorly drained soils are on river terraces.
They are subject to occasional flooding for long periods
from January to April. Individual areas are long or irregu-
larly shaped and range from 10 to 300 acres. The map
unit is 45 to 55 percent Bryce shale substratum soils and
45 to 55 percent Calamine Variant soils. The Bryce soil
is in the somewhat lower depressional areas or in drain-
ageways. The nearly level Calamine Variant soil is on
flats.

Typically, the Bryce soil has a black silty clay loam
surface layer about 9 inches thick. It has a very dark
gray silty clay subsurface layer about 12 inches thick.
The subsoil is about 35 inches thick. The upper part is
dark gray, mottled silty clay, and the lower part is olive
gray, mottled silty clay. The underlying material is rippa-
ble shale bedrock. In some places the soil is deeper
over bedrock than is typical.

Typically, the Calamine Variant soil has a surface layer
of black and very dark gray silty clay about 13 inches
thick. The subsoil is olive gray and gray, mottled silty
clay about 22 inches thick. The underlying material is
layered rippable siltstone and shale bedrock. In some
places the soil is shallower over the bedrock than is
typical.

Included with these soils in mapping are small areas of
the somewhat poorly drained Shadeland soils. These
included soils are in slightly higher areas and make up 5
to 10 percent of the unit.

Water and air move through these soils at a slow rate.
Runoff is very slow, and sometimes ponds form in
depressional areas. The available water capacity is low
for the Calamine Variant soil and moderate for the Bryce
shale substratum. The organic-matter content is high.
The surface layer is sticky when wet. If it is cultivated
when wet, clods are likely to form. The shrink-swell po-
tential is moderate in both soils. The silty clay subsoil
and the underlying bedrock restrict root development.
The water table is frequently within a depth of 2 feet in
winter and spring.

Some areas of this unit are farmed. Some are urban-
ized. Some are in timber, brush, and weeds. The poten-
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tial is poor for cultivated crops, hay, and pasture. It is
also poor for dwellings.

Corn, soybeans, small grain, or grasses can be grown.
Wetness often delays seedbed preparation. Surface
ditches are needed to improve drainage. The soils are
too clayey and too shallow over bedrock for tile drainage
to function well. Legume stands are subject to winter kill
by frost heave. Grazing should be avoided when the soil
is wet.

This unit is generally not suitable for dwellings and
septic tank absorption fields because of the wetness, the
flooding, and the shallowness over bedrock.

The capability subclass is llw.

555—Shadeland loam. This nearly level, somewhat
poorly drained soil is on terraces along the lllinois River.
Individual areas are wide, long, or irregularly shaped and
range from 3 to 200 acres.

Typically, the surface layer is very dark grayish brown
loam about 8 inches thick. The subsurface layer is gray-
ish brown loam about 5 inches thick. The subsoil is
about 24 inches thick. The upper part is brown, mottled
clay loam. The middle part is gray and grayish brown,
mottled clay loam. The lower part is a thin layer of
grayish brown siity clay. The underlying material is inter-
bedded rippable sandstone and shale bedrock. In some
places the surface layer is lighter in color than is typical.
In places the dark surface layer is thicker. In some
places the subsoil is sandier than is typical, or it contains
sandstone or shale fragments. The depth to bedrock is
less than 20 inches in some places and more than 40
inches in other places.

Included with this soil in mapping are areas of the
poorly drained Bryce shale substratum soils and Cala-
mine Variant soils in depressions and the moderately
well drained High Gap soils on ridges and on side slopes
along drainageways. These included soils make up 5 to
10 percent of the unit.

Water and air move through this soil at a moderately
slow rate. Runoff is slow. The organic-matter content is
moderate. The available water capacity is moderate. The
surface layer is friable. Sandstone and shale bedrock
restrict root development. The shrink-swell potential is
moderate. The water table is frequently within a depth of
3 feet in winter and spring.

Some areas of this soil are cultivated. Some are ur-
banized. Some are in parks, pasture, brush, or weeds.
The potential is fair for cultivated crops, hay, or pasture.
it is poor for dwellings.

Corn, soybeans, small grain, and grasses or legumes
can be grown. The soil tends to be wet in spring be-
cause of the perched water table on the sandstone and
shale bedrock. Stones on the surface layer interfere with
tillage and harvest. Surface ditches are needed.

Wetness and the shallowness over bedrock are the
main limitations in using this soil as a site for dwellings.
The soil is too shallow for dwellings with basements. For
dwellings without basements, the water table can be
lowered.
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The capability subclass is liw.

556B—High Gap loam, 1 to 5 percent slopes. This
nearly level to gently sloping, moderately well drained
soil is on ridges and side slopes in terraced areas along
the lllinois River. Individual areas are long and irregularly
shaped and range from 5 to 200 acres.

Typically, the surface layer is very dark grayish brown
loam about 9 inches thick. The subsoil is about 27
inches thick. The upper part is yellowish brown loam.
The middle part is yellowish brown clay loam with
common soft sandstone fragments. The lower part is a
mixture of greenish gray silty clay loam and gray and
yellowish brown loam that has common soft sandstone
fragments. The underlying material is stratified, weath-
ered sandstone and shale, predominantly sandstone. In
some places bedrock is within a depth of 20 inches and
stones are on the surface. In some areas the depth to
bedrock is more than 40 inches. In some areas the soil
has a lighter colored surface layer than is typical. In
some it has a siltier surface layer or a sandier subsoil.

Included with these soils in mapping are small areas of
the somewhat poorly drained Shadeland soils. These
soils, at the bases of ridges or near the heads of drain-
ageways, make up less than 8 percent of the unit.

Water and air move through this soil at a moderate
rate to the bedrock and at a slow rate through the
bedrock. Runoff is medium. The available water capacity,
the shrink-swell potential, and the organic-matter content
are moderate.

Some of the acreage is cropped, and some is pas-
tured. Some is urbanized. Some is idle. Some is in parks
or industrial plants. The potential is poor for cultivated
crops or pasture. It is fair for dwellings without base-
ments and poor for sanitary facilities.

Corn, soybeans, small grain, and hay or pasture can
be grown. The soil is subject to blowing. Stones at or
near the surface may interfere with cultivation and har-
vest. Managing crop residue and keeping tillage at a
minimum help to reduce soil blowing.

Soil depth is the main limitation in using this soil as a
site for dwellings without basements. Foundations should
be designed accordingly.

The capability subclass is llle.

570B—Martinsville loam, 1 to 5 percent slopes.
This nearly level to gently sloping, well drained soil is on
upland ridges along major streams and drainageways.
individual areas are long or irregularly shaped and range
from 5 to 100 acres.

Typically, the surface layer is dark brown loam about 8
inches thick. The subsoil is about 52 inches thick. The
upper part is dark brown loam. The middle part is dark
brown clay loam. The lower part is dark brown loam. In
many areas the surface layer is silt loam. In some areas
the subsurface layer is grayish brown, brown, or yellow-
ish brown silt loam or fine sandy loam 4 to 7 inches
thick. In some areas the soil has a sandier subsoil than
is typical.
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Included with this soil in mapping and making up less
than 10 percent of the unit are small areas of the some-
what poorly drained Starks and Darroch soils. These
included soils are in flat or somewhat depressional
areas.

Water and air movement is moderate through this soil.
Runoff is slow. The available water capacity is high.
Reaction is medium acid. The organic-matter content is
moderately low. The shrink-swell potential is moderate.
The surface layer is easily tilled.

Most areas of this soil are farmed. Some are wooded.
Others are used for recreation. The potential is only fair
for crops or pasture. It is also fair for dwellings.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. It is
subject to moderate erosion. Managing crop residue,
keeping tillage at a minimum, contouring, and terracing
help to control erosion.

This soil is suitable as a site for dwellings. Foundations
should be designed to withstand the shrinking and swell-
ing of the soil.

The capability subclass is lle.

570C—Martinsville loam, 5 to 10 percent slopes.
This sloping, well drained soil is on upland side slopes
and ridges along streams and drainageways. Individual
areas are long and narrow and range from 3 to 12 acres.

Typically, the surface layer is dark brown loam about 7
inches thick. The subsurface layer is brown and yellow-
ish brown fine sandy loam about 7 inches thick. The
subsoil is about 29 inches thick. The upper part is yel-
lowish brown fine sandy loam. The middle and lower
parts are dark brown and yellowish brown sandy clay
loam. The underlying material to a depth of 60 inches is
stratified loam and sandy clay loam. In some places the
lower part of the subsoil and the substratum contain
gravel. In some places the subsoil is sandier than is
typical.

Included with this soil in mapping are small areas of
Starks soils in drainageways. These included soils make
up less than 8 percent of the unit.

Water and air movement is moderate through this soil.
Surface runoff is rapid. The available water capacity is
high. The organic-matter content is moderately low. The
shrink-swell potential is moderate.

Some areas of this soil are farmed. Some are tim-
bered. The potential is only fair for cuitivated crops,
pasture, and timber. It is also fair for dwellings.

This soil is suitable for corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. Slope
and erosion are the main limitations. Contouring, terrac-
ing, keeping tillage at a minimum, and managing crop
residue reduce soil loss.

If this soil is to be used as a site for dwellings, founda-
tions should be designed to withstand the shrinking and
swelling of the soil.

The capability subclass is llle.
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594—Reddick siity clay loam. This nearly levei,
poorly drained soil is in very broad, slightly depressional
areas in the uplands. Individual areas are irregularly
shaped and range from 10 to more than 1,000 acres.

Typically, the surface layer is black and very dark gray
silty clay loam about 10 inches thick. The subsoil is
about 30 inches thick. The upper part is dark grayish
brown, mottled silty clay loam. The middle part is grayish
brown clay loam and silty clay loam. The lower part is
olive gray sandy loam and dark yellowish brown and gray
silty clay loam. The underlying material to a depth of
about 60 inches is firm, calcareous silty clay loam with
some pebbles. In some areas the surface layer is more
than 24 inches thick. In some places the substratum is
more sandy than is typical, and in other places it is more
clayey.

Included with this soil in mapping and making up less
than 8 percent of the unit are small areas of the some-
what poorly drained Andres soils in slightly higher posi-
tions in the landscape than Reddick soils.
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SOIL SURVEY

Water and air move at a moderate rate through the
upper and middle parts of this soil and at a slow rate
through the lower part. Surface runoff is slow. Some-
times it ponds (fig. 11). The available water capacity is
high. The organic-matter content is high. - The surface
layer is sticky when wet. It may become cloddy if culti-
vated when wet. The shrink-swell potential is moderate.
The water table is often near the surface in winter and

- early in spring.

Most areas of this soil are farmed. The potential is
good for cultivated crops, hay, and pasture. It is poor for
dwellings.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. Soil
drainage is the main limitation. Tile functions well if ade-
quate outlets are available (fig. 12). Drainage ditches
require maintenance. Soil tilth can be improved by incor-
porating crop residue in the surface layer.
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Figure 11.—Ponding on an area of Reddick silty clay loam.
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Figure 12.—Staking a tile drain in an area of poorly drained Reddick silty clay loam.
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Wetness is the main limitation in using this soil as a
site for dwellings. The seasonal water table should be
lowered.

The capability subclass is llw.

740—Darroch silt loam. This nearly level, somewhat
poorly drained soil is on outwash plains in the upland.
Individual areas are long and irregularly shaped and
range from 3 to 75 acres.

Typically, the surface layer is black silt loam about 10
inches thick. The subsurface layer is black silty clay loam
about 6 inches thick. The subsoil is about 23 inches
thick. The upper part is dark grayish brown and yellowish
brown, mottled clay loam. The lower part is light brown-
ish gray and yellowish brown, friable loam. The underly-
ing material to a depth of 65 inches is fine sandy loam
and sand. In some places the subsoil contains less sand
than is typical. In some places the lower part of the
subsoil and the substratum are more clayey. The black
surface layer is less than 10 inches thick in some areas.

Included with this soil in mapping are small areas of
the well drained Jasper and Proctor soils. These soils
occupy the ridges and make up 2 to 10 percent of the
unit.

Water and air move through this soil at a moderately
slow rate. Runoff is slow. The organic-matter content is
high. The surface layer is friable and is easily tilled. The
available water capacity is high. The shrink-swell poten-
tial is moderate in the subsoil. The water table is often
within a depth of 3 feet in winter and spring.

Most areas of this soil are farmed. The potential is
good for cultivated crops, hay, and pasture. It is poor for
dwellings.

This soil is suited to corn, soybeans, and small grain,
and to grasses and legumes for hay and pasture. Wet-
ness is the only limitation. Tile drains function satisfacto-
rily if suitable outlets are available.

Wetness is the main limitation in using this soil as a
site for dwellings. The seasonal water table should be
jowered if the soil is to be used for this purpose.

The capability subclass is llw.

776—Comfrey loam. This nearly level, poorly drained
soil is on bottom lands along the main creeks. It is
subject to occasional flooding for brief periods from April
to July. Individual areas are long and narrow and range
from 10 to 200 acres.

Typically, the surface layer is friable, very dark gray
and black loam about 29 inches thick. The underlying
material to a depth of about 65 inches is dark grayish
brown and gray mottled, firm clay loam and sandy clay
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loam. In some places the soil is predominantly silty
throughout. In other places it is somewhat clayey
throughout.

included with this soil in mapping are small areas of
the well drained Ross soils. These areas are on low
ridges or next to the main channel and make up 2 to 5
percent of the unit.

Water and air movement is moderate through this soil.
Runoff is very slow. Sometimes it ponds. The available
water capacity is high. The organic-matter content is
high. The shrink-swell potential is moderate. The surface
layer is friable and is easily tilled. The water table is
occasionally above 2 feet in winter and early in spring.

Most areas of this soil are wooded or pastured. Some
are farmed. The potential is only fair for cultivated crops
and hay. It is good for pasture and poor for dwellings.

Flooding is a hazard in farming this soil, and drainage
is a limitation. Streams make some areas inaccessible.
Tile drains and surface drains function satisfactorily if
suitable outlets are available.

This soil is generally not suitable for dwellings and
septic tank absorption fields because of the flooding and
the wetness.

The capability subclass is Hw.

802D—O0rthents, loamy, rolling. These soils are on
spoil banks of strip mined land (3) where the ridges have
been topped or struck off and partially leveled. Individual

- areas are irregular to rectangular in shape and range

from 50 to 1,000 acres. Slope ranges from 2 to 20
percent.

Typically, Orthents are dark- gray and dark grayish
brown loamy material mottled with yellowish brown. The
loamy material was derived primarily from calcareous
silty clay loam and clay loam glacial till mixed with small-
er amounts of outwash and silty shale. The material
contains many stones and a few boulders, mainly lime-
stone, siltstone, and sandstone. The texture ranges from
sand to silty clay but is predominantly silty clay loam and
clay loam.

Included with Orthents in mapping are areas that are
nearly level and areas that are stony at the surface.
Other included areas are haulage roads and mine spoil
piles. The spoil piles are extremely acid because of the
high shale, coal, and sulfur cdntent. Also included in this
unit are some borrow pits as a result of road construc-
tion, shallow trenches and depressions that hold water, a
few deep water areas, and very steep areas that were
not leveled. These included areas make up about 30
percent of the unit.

Water and air movement is moderate or moderately
slow through these soils. Runoff is medium to rapid. The
organic-matter content is low. The reaction is predomi-
nantly moderately alkaline, but in some areas the soil
has extremely acid pockets. The stone content is com-
monly 5 to 10 percent, but ranges up to about 50 per-
cent.

Most areas of Orthents are idle. The potential is poor
for cultivated crops or pasture. The plant cover, chiefly
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sweet clover, alfalfa, bromegrass, and weeds, ranges
from very sparse on the newly leveled areas to moder-
ately dense on the older exposures. The potential is
poor for dwellings.

Orthents are generally not suited to cultivated crops
and hay because of the high stone content at the sur-
face. Special stone gathering equipment is needed in
leveled areas. Included areas that are nearly stone free
at the surface can be used for wheat, corn, and soy-
beans. Fertilizer is needed. Sloping areas should be pro-
tected from erosion.

Grasses and legumes can be grown. The stony sur-
face layer prohibits good seedbed preparation. Further-
more, the stones are likely to damage equipment. Fertil-
izer, particularly nitrogen, is needed to promote good
growth rates. Lime is needed in acid areas. Rotating the
pasture to prevent overgrazing and restricting its use
during wet periods help to keep the pasture in good
condition and the soil from eroding.

Trees can be grown on these soils, but the stony
surface layer limits the use of mechanical planting equip-
ment. The stones also interfere with harvest. Survival of
seedlings varies because of the varying soil reaction and
the droughtiness.

The slope and the stones are the main limitations in
using this soil as a site for dwellings. Land leveling and
stone removal are needed.

The capability subclass is Vls.

802G—Orthents, loamy, very steep. These soils are
on ridges and side slopes of spoil banks in strip mined
areas. The surface layer is somewhat stony. The areas
have barren or sparsely vegetated slopes and inter-
spersed water areas. They are commonly 40 to several
hundred acres in size and irregular to rectangular in
shape. Slopes range from 30 to 70 percent.

Typically, Orthents are dark gray to brown loamy mate-
rial mottled with yellowish brown. The material varies,
both in texture and in reaction. The surface layer and
subsoil are essentially the same material. Paralle! ridges
differ. One can be moderately alkaline sandy material,
and the next extremely acid silty shale. Individual ridges
are often a mixture of these materials.

Included with these soils are a few areas that have
been leveled for homes, lots, roads, and recreation
areas. Also included are areas that are more uniformly
acid because of the high shale, coal, and sulfur content.
These areas have little or no plant cover.

Water and air move through these soils at a moderate
to slow rate, and runoff is commonly very rapid. The
organic-matter content is low. Reaction ranges from
moderately alkaline to extremely acid but is commonly
moderately alkaline to slightly acid. The stone content
ranges from about 5 to 30 percent.

Most areas of Orthents have a moderate to heavy
plant cover of grasses, herbs, and small trees. A few are
fresh exposures and areas that are uniformly acid. Most
of the acreage is used for recreation or for residences
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and recreation. Some is idle. The potential is fair to poor
for pasture and trees and poor for cultivated crops. It is
fair to good for recreation and wildlife uses and poor for
dwellings.

Orthents are not suited to cultivated crops because of
the high stone content and the very steep slopes.

Orthents have limited suitability as pastureland be-
cause of the very steep slopes. Striking off the peaks of
the ridges and leveling are needed if these areas are to
be productive. Fertilization, particularly nitrogen, is
needed to promote good growth. Acid areas should be
limed. Some aerial seeding and spraying has been done
to establish a plant cover of sweetclover, alfalfa, and
bromegrass.

Suitability for trees is limited because of the very steep
slopes. Planting and harvesting are restricted by the size
and number of stones. Peaks of the ridges can be
bladed off and areas leveled to increase suitability and
make the soils more productive.

Recreation and wildlife uses are limited in some areas
because of the lack of plant cover and because of the
very rapid runoff from the very steep slopes. Leveling,
planting desirable plant species, and stocking water
areas capable of supporting fish are needed.

The very steep slopes and the settling are the main
limitations in using Orthents for dwellings. The potential
can be improved by land leveling and by compacting the
soil.

The capability subclass is Viis.

811—Aquolls. Aquolls are level, low-lying marshy soils
mostly along or near the rivers and the old lllinois-Michi-
gan Canal. They are on the flood plain or on the low
terraces, or second bottoms. Individual areas are long or
irregularly shaped and range from 6 to more than 350
acres.

The material is muck mixed with sand, silt, or clay. In
some areas it overlies shale or sandstone bedrock. The
water table is at or near the surface most of the time.
The plant cover is various types of swamp grasses, cat-
tail, weeds, willow, water lilies, brush, and cottonwood.
Aquolls are not drained. Some are in drainageways, but
most are covered with stagnant water. The material is
typically high in content of organic matter.

Areas of Aquolls are used only as wetland wildlife
refuge. Only a few, however, are managed for this pur-
pose. Some are included with areas that are pastured.

Aquolls are not suitable for crops or pasture because
of wetness. They are difficult to drain because they are
lower than the surrounding areas and adequate outlets
are not generally accessible.

The capability subclass is Viliw.

863—Pits, clay. This map unit consists of areas that
are mined for the clay needed in making bricks and
other clay products. The clay is from Pennsylvanian age
deposits.

Nearly all of these areas have been disturbed. In
some, mining is still active. Excavations are 10 to 15 feet
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deep. Also in this unit are several bodies of water of 5 to
12 acres separated by levees. The water is not suitable
for fish because of the high acidity.

The original material was 2 to 3 feet of acid peat and
some marl over the lakebed clays. Now the soil material
is dominantly clayey or shaly and is impervious. It has
been mixed with some peat and glacial boulders. It is
very low in fertility and organic-matter content and is
excessively acid. In some areas it could support a plant
cover. Some pits have been partially leveled.

Currently, the areas of water are not used. If the acid-
ity were corrected they could be used for fishing or other
recreation. Some areas would be suitable for sanitary
landfill. For most other purposes, however, large scale
reclamation would be needed, including ample settling
time and thorough compaction of the soil material. Top
dressing would be needed before a plant cover could be
established.

The capability subclass is Villw.

865—Pits, gravel. This map unit consists of excava-
tions from which gravel and sand have been removed.
The pits are commonly along or near the flood plain of
the lllinois River. Individual areas are narrow and irregu-
larly shaped and range from 3 to 100 acres. Included in
mapping are disturbed areas that surround the gravel
pits. The large areas of water left in the excavations are
not included in mapping. They are identified as water on
the soil map. ‘

The excavations are commonly 10 to 30 feet deep. In
most areas the disturbed soil material surrounding the
pits has been scraped, mixed, or covered with gravel
and sand. It is low in fertility and organic-matter content.
In some areas it has been compacted by traffic. The
available water capacity is variable but is generally low

to moderate. _
Excavations filled with water have potential for recrea-

tion use, such as fishing, camping, boating, or swimming.
The pits that are not filled with water are too permeable for
sanitary landfill. They are also small.

The capability subclass is Vllis.

1107—Sawmill silty clay loam, wet. This nearly level,
very poorly drained soil is in low depressions on or near
river flood plains. It is subject to frequent flooding for
long periods from March to June. Individual areas usually
are broad and long and range from 10 to more than 200
acres. Most are cut by streams or have bayous.

Typically, the surface layer is very dark gray silty clay
loam about 24 inches thick. Below this to a depth of
about 60 inches is gray silty clay loam or clay loam.
There are silt loam and sandy or gravelly layers in the
lower part. In some areas the soil contains a layer of
muck at or near the surface.

This soil is high in content of organic matter. it is
frequently ponded or has a high water table throughout
much of the year. The available water capacity is very
high. Permeability is moderately slow. The shrink-swell
potential is moderate.

SOIL SURVEY

Most of the acreage is wooded. Woodland manage-
ment is hampered by flooding.

The soil has fair potential for wetland wildlife habitat.
The frequent flooding and the continual high water table
preclude its use as a site for dwellings.

The capability subclass is Vw.

Use and management of the soils

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

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

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

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

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

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

Crops and pasture

General management needed for crops and pasture is
suggested in this section. The crops or pasture plants
best suited to the soils, including some not commonly
grown in the survey area, are identified; the system of
land capability classification used by the Soil Conserva-
tion Service is explained; and the estimated yields of the
main crops and hay and pasture plants are listed for
each soil.

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

About 73 percent of the county is cultivated. Corn and
soybeans are the main crops. Some small grain and
forage crops are also grown.

The main management needs are drainage, erosion
control, and flood control on the bottom land.

The wetness can generally be overcome by tile drain-
age. In areas too clayey for tile to function satisfactorily,
however, surface ditching is needed. Flood protection by
levees is not economically feasible because of the limit-
ed area protected.

Erosion can be reduced by conservation tillage, con-
tour farming, and terraces. Soil blowing can be controlled
'by including winter cover crops in the cropping system
and by crop residue management, conservation tillage,
windbreaks, and stripcropping.

Yields are high on most of the soils if they are well
managed and adequately fertilized. Some of the soils are
low in content of organic matter. Others are too clayey
for good tilth. Some are droughty. The supply of organic
matter can be maintained and tilth can be improved by
conservation tillage, crop residue use, and fertilization.
Droughtiness can be reduced by returning crop residue
to the soil and by adding organic matter.

Yields per acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 5. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors.

The yields are based mainly on the experience and
records of farmers, conservationists, and extension
agents (4). Available yield data from nearby counties and
results of field trials and demonstrations are also consid-
ered.

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
and the crop. Management can include drainage, erosion
control, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate and timely tillage; control of weeds, plant
diseases, and harmful insects; favorable soil reaction
and optimum levels of nitrogen, phosphorus, potassium,
and trace elements for each crop; effective use of crop
residue, barnyard manure, and green-manure crops; and
harvesting that insures the smallest possible loss.

The estimated yields reflect the productive capacity of
each soil for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 5 are grown in
the survey area, but estimated yields are not listed be-
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cause the acreage of such crops is small. The local
office of the Soil Conservation Service or of the Cooper-
ative Extension Service can provide information about
the management and productivity of the soils.

Land capability classification

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

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

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

Class | soils have slight limitations that restrict their
use.

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

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

Class IV soils have very severe limitations that reduce
the choice of plants or that require very careful manage-
ment, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class VII soils have very severe limitations that make
them unsuitable for cultivation.

Class VIl soils and miscellaneous areas have limita-
tions that nearly preclude their use for commercial crop
production.

Capability subclasses are soil groups within one class.
They are designated by adding a small letter, e, w, s, or
¢, to the class numeral, for example, lle. The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
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and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is very cold
or very dry.

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

Woodland management and productivity

Table 6 can be used by woodland owners or forest
managers in planning the use of soils for wood crops.
Only those soils suitable for wood crops are listed. The
table lists the ordination (woodland suitability) symbol for
each soil. Soils assigned the same ordination symbol
require the same general management and have about
the same potential productivity.

The first part of the ordination symbol, a number, indi-
cates the potential productivity of the soils for important
trees. The number 1 indicates very high productivity; 2,
high; 3, moderately high; 4, moderate; and 5, low. The
second part of the symbol, a letter, indicates the major
kind of soil limitation. The letter w indicates excessive
water in or on the soil; ¢, clay in the upper part of the
soil; and s, sandy texture. The letter o indicates that
limitations or restrictions are insignificant. If a soil has
more than one limitation, the priority is as follows: w, c,
and s.

In table 6, slight, moderate, and severe indicate the
degree of the major soil limitations to be considered in
management.

Ratings of the erosion hazard indicate the risk of loss
of soil in well managed woodland. The risk is slight if the
expected soil loss is small, moderate if measures are
needed to control erosion during logging and road con-
struction, and severe if intensive management or special
equipment and methods are needed to prevent exces-
sive loss of soil. '

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

Seedling mortality ratings indicate the degree to which
the soil affects the mortality of tree seedlings. Plant
competition is not considered in the ratings. The ratings
apply to seedlings from good stock that are properly
planted during a period of sufficient rainfall. A rating of
slight indicates that the expected mortality is less than
25 percent; moderate, 25 to 50 percent; and severe,
more than 50 percent.
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Ratings of windthrow hazard are based on soil charac-
teristics that affect the development of tree roots and
the ability of the soil to hold trees firmly. A rating of s/ight
indicates that a few trees may be blown down by normal
winds; moderate, that some trees will be blown down
during periods of excessive soil wetness and strong
winds; and severe, that many trees are blown down
during periods of excessive soil wetness and moderate
or strong winds.

The potential productivity of merchantable or common
trees on a soil is expressed as a site index. This index is
the average height, in feet, that dominant and codomin-
ant trees of a given species attain in a specified number
of years. The site index applies to fully stocked, even-
aged, unmanaged stands. Commonly grown trees are
those that woodland managers generally favor in inter-
mediate or improvement cuttings. They are selected on
the basis of growth rate, quality, value, and marketability.

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

Windbreaks and environmental plantings

Windbreaks protect livestock, buildings, and yards
from wind and snow. They also protect fruit trees and
gardens, and they furnish habitat for wildlife. Several
rows of low- and high-growing broadleaf and coniferous
trees and shrubs provide the most protection.

Field windbreaks are narrow plantings made at right
angles to the prevailing wind and at specific intervals
across the field. The interval depends on the erodibility
of the soil. Field windbreaks protect cropland and crops
from wind, hold snow on the fields, and provide food and
cover for wildlife.

Environmental plantings help to beautify and screen
houses ‘and other buildings and to abate noise. The
plants, mostly evergreen shrubs and trees, are closely
spaced. To insure plant survival, a healthy planting stock
of suitable species should be planted properly on a well
prepared site and maintained in good condition.

Table 7 shows the height that locally grown trees and
shrubs are expected to reach in 20 years on various
soils. The estimates in table 7 are based on measure-
ments and observation of established plantings that have
been given adequate care. They can be used as a guide
in planning windbreaks and screens. Additional informa-
tion on planning windbreaks and screens and planting
and caring for trees and shrubs can be obtained from
local offices of the Soil Conservation Service or the
Cooperative Extension Service or from a nursery.

Engineering

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

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

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

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

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

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

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

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

Table 8 shows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and with-
out basements, small commercial buildings, local roads
and streets, and lawns and landscaping. The limitations
are considered sfight if soil properties and site features
are generally favorable for the indicated use and limita-
tions are minor and easily overcome; moderate if soil
properties or site features are not favorable for the indi-
cated use and special planning, design, or maintenance
is needed to overcome or minimize the limitations; and
severe if soil properties or site features are so unfavor-
able or so difficult to overcome that special design, sig-
nificant increases in construction costs, and possibly in-
creased maintenance are required. Special feasibility
studies may be required where the soil limitations are
severe.

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

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

Local roads and streets have an all-weather surface
and carry automobile and light truck traffic all year. They
have a subgrade of cut or fill soil material, a base of
gravel, crushed rock, or stabilized soil material, and a
flexible or rigid surface. Cuts and fills are generally limit-
ed to less than 6 feet. The ratings are based on soil
properties, site features, and observed performance of
the soils. Depth to bedrock or to a cemented pan, a high
water table, flooding, large stones, and slope affect the
ease of excavating and grading. Soil strength (as in-
ferred from the engineering classification of the soil),
shrink-swell potential, frost action potential, and depth to
a high water table affect the traffic supporting capacity.
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Lawns and landscaping require soils on which turf and
ornamental trees and shrubs can be established and
maintained. The ratings are based on soil properties, site
features, and observed performance of the soils. Soil
reaction, a high water table, depth to bedrock or to a
cemented pan, the available water capacity in the upper
40 inches, and the content of salts, sodium, and sulfidic
materials affect plant growth. Flooding, wetness, slope,
stoniness, and the amount of sand, clay, or organic
matter in the surface layer affect trafficability after vege-
tation is established.

Sanitary facilities

Table 9 shows the degree and the kind of soil limita-
tions that affect septic tank absorption fields, sewage
lagoons, and sanitary landfills. The limitations are consid-
ered slight if soil properties and site features are gener-
ally favorable for the indicated use and limitations are
minor and easily overcome; moderate if soil properties or
site features are not favorable for the indicated use and
special planning, design, or maintenance is needed to
overcome or minimize the limitations; and severe if soil
properties or site features are so unfavorable or so diffi-
cult to overcome that special design, significant in-
creases in construction costs, and possibly increased
maintenance are required.

Table 9 also shows the suitability of the soils for use
as daily cover for landfills. A rating of good indicates that
soil properties and site features are favorable for the use
and good performance and low maintenance can be
expected; fair indicates that soil properties and site fea-
tures are moderately favorable for the use and one or
more soil properties or site features make the soil less
desirable than the soils rated good; and poor indicates
that one or more soil properties or site features are
unfavorable for the use and overcoming the unfavorable
properties requires special design, extra maintenance, or
costly alteration.

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

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

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons should have a nearly level
floor surrounded by cut slopes or embankments of com-
pacted soil. Lagoons generally are designed to hold the
sewage within a depth of 2 to 5 feet. Nearly impervious
soil material for the lagoon floor and sides is required to
minimize seepage and contamination of ground water.

Table 9 gives ratings for the natural soil that makes up
the lagoon floor. The surface layer and, generally, 1 or 2
feet of soil material below the surface layer are excavat-
ed to provide material for the embankments. The ratings
are based on soil properties, site features, and observed
performance of the soils. Considered in the ratings are
slope, permeability, a high water table, depth to bedrock
or to a cemented pan, flooding, large stones, and con-
tent of organic matter.

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

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

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

The ratings in table 9 are based on soil properties, site
features, and observed performance of the soils. Perme-
ability, depth to bedrock or to a cemented pan, a high
water table, siope, and flooding affect both types of
landfill. Texture, stones and boulders, highly organic
layers, soil reaction, and content of salts and sodium
affect trench type landfills. Unless otherwise stated, the
ratings apply only to that part of the soil within a depth
of about 6 feet. For deeper trenches, a limitation rated
slight or moderate may not be valid. Onsite investigation
is needed. _

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

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

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

Construction materials

Table 10 gives information about the soils as a source
of roadfill, sand, gravel, and topsoil. The soils are rated
good, fair, or poor as a source of roadfill and topsoil.
They are rated good, fair, poor, or unsuited as a source
of sand and gravel. The ratings are based on soil proper-
ties and site features that affect the removal of the soil
and its use as construction material. Normal compaction,
minor processing, and other standard construction prac-
tices are assumed. Each soil is evaluated to a depth of 5
or 6 feet. ,

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

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

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

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

Sand and gravel are natural aggregates suitable for
commercial use with a minimum of processing. Sand and
gravel are used in many kinds of construction. Specifica-
tions for each use vary widely. In table 10, only the
probability of finding material in suitable quantity is evalu-
ated. The suitability of the material for specific purposes
is not evaluated, nor are factors that affect excavation of
the material.

The properties used to evaluate the soil as a source of
sand or gravel are gradation of grain sizes (as indicated
by the engineering classification of the soil), the thick-
ness of suitable material, and the content of rock frag-
ments. Kinds of rock, acidity, and stratification are given
in the soil series descriptions. Gradation of grain sizes is
given in the table on engineering index properties.

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

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

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

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

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

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

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

Water management

Table 11 gives information on the soil properties and
site features that affect water management. The kind of
soil limitations is given for pond reservoir areas; embank-
ments, dikes, and levees; drainage; irrigation; terraces
and diversions; and grassed waterways.

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

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

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

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

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

Irrigation is the controlled application of water to sup-
plement rainfall and support plant growth. The design
and management of an irrigation system are affected by
depth to the water table, the need for drainage, flooding,
available water capacity, intake rate, permeability, ero-
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sion hazard, and slope. The construction of a system is
affected by large stones and depth to bedrock or to a
cemented pan. The performance of a system is affected
by the depth of the root zone, the amount of salts or
sodium, and soil reaction.

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

Grassed waterways are natural or constructed chan-
nels, generally broad and shallow, that conduct surface
water to outlets at a nonerosive velocity. Large stones,
wetness, slope, and depth to bedrock or to a cemented
pan affect the construction of grassed waterways. A
hazard of wind erosion, low available water capacity,
restricted rooting depth, toxic substances such as salts
or sodium, and restricted permeability adversely affect
the growth and maintenance of the grass after construc-
tion.

Recreation

The soils of the survey area are rated in table 12
according to limitations that affect their suitability for
recreation. The ratings are based on restrictive soil fea-
tures, such as wetness, slope, and texture of the surface
layer. Susceptibility to flooding is considered. Not consid-
ered in the ratings, but important in evaluating a site, are
the location and accessibility of the area, the size and
shape of the area and its scenic quality, vegetation,
access to water, potential water impoundment sites, and
access to public sewerlines. The capacity of the soil to
absorb septic tank effluent and the ability of the soil to
support vegetation are also important. Soils subject to
flooding are limited for recreation use by the duration
and intensity of flooding and the season when flooding
occurs. In planning recreation facilities, onsite assess-
ment of the height, duration, intensity, and frequency of
flooding is essential. :

In table 12, the degree of soil limitation is expressed
as slight, moderate, or severe. Slight means that soil
properties are generally favorable and that limitations are
minor and easily overcome. Moderate means that limita-
tions can be overcome or alleviated by planning, design,
or special maintenance. Severe means that soil proper-
ties are unfavorable and that limitations can be offset
only by costly soil reclamation, special design, intensive
maintenance, limited use, or by a combination of these
measures.

The information in table 12 can be supplemented by
other information in this survey, for example, interpreta-
tions for septic tank absorption fields in table 9 and
interpretations for dwellings without basements and for
local roads and streets in table 8.
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Camp areas require site preparation such as shaping
and leveling the tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils
have mild slopes and are not wet or subject to flooding
during the period of use. The surface has few or no
stones or boulders, absorbs rainfall readily but remains
firm, and is not dusty when dry. Strong slopes and
stones or boulders can greatly increase the cost of con-
structing campsites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for picnic areas are firm when wet,
are not dusty when dry, are not subject to flooding
during the period of use, and do not have slopes or
stones or boulders that increase the cost of shaping
sites or of building access roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones and boulders, is firm after rains,
and is not dusty when dry. If grading is needed, the
depth of the soil over bedrock or a hardpan should be
considered.

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

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

Wildlife habitat

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

In table 13, the soils in the survey area are rated
according to their potential for providing habitat for var-
jous kinds of wildlife. This information can be used in
planning parks, wildlife refuges, nature study areas, and
other developments for wildlife; in selecting soils that are
suitable for establishing, improving, or maintaining specif-
ic elements of wildlife habitat; and in determining the

43

intensity of management needed for each element of the
habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good indicates that the element or
kind of habitat is easily established, improved, or main-
tained. Few or no limitations affect management, and
satisfactory results can be expected. A rating of fair
indicates that the element or kind of habitat can be
established, improved, or maintained in most places.
Moderately intensive management is required for satis-
factory results. A rating of poor indicates that limitations
are severe for the designated element or kind of habitat.
Habitat can be created, improved, or maintained in most
places, but management is difficult and must be inten-
sive. A rating of very poor indicates that restrictions for
the element or kind of habitat are very severe and that
unsatisfactory results can be expected. Creating, improv-
ing, or maintaining habitat is impractical or impossible.

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

Grain and seed crops are domestic grains and seed-
producing herbaceous plants. Soil properties and fea-
tures that affect the growth of grain and seed crops are
depth of the root zone, texture of the surface layer,
available water capacity, wetness, slope, surface stoni-
ness, and flood hazard. Soil temperature and soil mois-
ture are also considerations. Examples of grain and seed
crops are corn, wheat, oats, and soybeans.

Grasses and lequmes are domestic perennial grasses
and herbaceous legumes. Soil properties and features
that affect the growth of grasses and legumes are depth
of the root zone, texture of the surface layer, available
water capacity, wetness, surface stoniness, flood hazard,
and slope. Soil temperature and soil moisture are also
considerations. Examples of grasses and legumes are
fescue, orchardgrass, bromegrass, clover, and alfalfa.

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds. Soil proper-
ties and features that affect the growth of these plants
are depth of the root zone, texture of the surface layer,
available water capacity, wetness, surface stoniness, and
flood hazard. Soil temperature and soil moisture are also
considerations. Examples of wild herbaceous plants are
bluestem, goldenrod, beggarweed, wheatgrass, and rag-
weed.

Hardwood trees and woody understory produce nuts
or other fruit, buds, catkins, twigs, bark, and foliage. Soil
properties and features that affect the growth of hard-
wood trees and shrubs are depth of the root zone, the
available water capacity, and wetness. Examples of
these plants are oak, poplar, cherry, ash, sumac, haw-
thorn, dogwood, hickory, blackberry, and elderberry. Ex-
amples of fruit-producing shrubs that are suitable for
planting on soils rated good are Russian-olive, autumn-
olive, and crabapple.

Wetland plants are annual and perennial wild herba-
ceous plants that grow on moist or wet sites. Submerged
or floating aquatic plants are excluded. Soil properties
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and features affecting wetland plants are texture of the
surface layer, wetness, reaction, salinity, slope, and sur-
face stoniness. Examples of wetland plants are
smartweed, cattail, wildrice, arrowhead, cordgrass,
rushes, sedges, and reeds.

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

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

Habitat for openland wildlife consists of cropland, pas-
ture, meadows, and areas that are overgrown with
grasses, herbs, shrubs, and vines. These areas produce
grain and seed crops, grasses and legumes, and wild
herbaceous plants. The wildlife attracted to these areas
include bobwhite quail, pheasant, meadowlark, field spar-
row, cottontail, and red fox.

Habitat for woodland wildlife consists of areas of de-
ciduous plants or coniferous plants or both and associat-
ed grasses, legumes, and wild herbaceous plants. Wild-
life attracted to these areas include woodcock, thrushes,
woodpeckers, squirrels, gray fox, raccoon, and deer.

Habitat for wetland wildlife consists of open, marshy or
swampy shallow water areas. Some of the wildlife at-
tracted to such areas are ducks, geese, herons, shore
birds, muskrat, mink, and beaver.

Soil properties

Data relating to soil properties are collected during the
course of the soil survey. The data and the estimates of
soil and water features, listed in tables, are explained on
the following pages.

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

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

Engineering properties and classifications

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

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

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

Classification of the soils is determined according to
the Unified soil classification system (2) and the system
adopted by the American Association of State Highway
and Transportation Officials (7).

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

The AASHTO system classifies soils according to
those properties that affect roadway construction and
maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one
of seven groups from A-1 through A-7 on the basis of
grain-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content
of fines (silt and clay). At the other extreme, soils in
group A-7 are fine grained. Highly organic soils are clas-
sified in group A-8 on the basis of visual inspection.

if laboratory data are available, the A-1, A-2, and A-7
groups are further classified as A-1-a, A-1-b, A-2-4, A-2-
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional refine-
ment, the suitability of a soil as subgrade material can be
indicated by a group index number. Group index num-
bers range from O for the best subgrade material to 20
or higher for the poorest.

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

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

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

Physical and chemical properties

Table 15 shows estimates of some characteristics and
features that affect soil behavior. These estimates are
given for the major layers of each soil in the survey area.
The estimates are based on field observations and on
test data for these and similar soils.

Permeability refers to the ability of a soil to transmit
water or air. The estimates indicate the rate of downward
movement of water when the soil is saturated. They are
based on soil characteristics observed in the field, par-
ticularly structure, porosity, and texture. Permeability is
considered in the design of soil drainage systems, septic
tank absorption fields, and construction where the rate of
water movement under saturated conditions affects be-
havior.

Avajlable water capacily refers to the quantity of water
that the soil is capable of storing for use by plants. The
capacity for water storage is given in inches of water per
inch of soil for each major soil layer. The capacity varies,
depending on soil properties that affect the retention of
water and the depth of the root zone. The most impor-
tant properties are the content of organic matter, soil
texture, bulk density, and soil structure. Available water
capacity is an important factor in the choice of plants or
crops to be grown and in the design and management of
irrigation systems. Available water capacity is not an
estimate of the quantity of water actually available to
plants at any given time.

Soil reaction is a measure of acidity or alkalinity and is
expressed as a range in pH values. The range in pH of
each major horizon is based on many field tests. For
many soils, values have been verified by laboratory anal-
yses. Soil reaction is important in selecting crops and
other plants, in evaluating soil amendments for fertility
and stabilization, and in determining the risk of corrosion.

Shrink-swell potential is the potential for volume
change in a soil with a loss or gain in moisture. Volume
change occurs mainly because of the interaction of clay
minerals with water and varies with the amount and type
of clay minerals in the soil. The size of the load on the
soil and the magnitude of the change in soil moisture
content influence the amount of swelling of soils in
place. Laboratory measurements of swelling of undis-
turbed clods were made for many soils. For others,
swelling was estimated on the basis of the kind and
amount of clay minerals in the soil and on measure-
ments of similar soils.

If the shrink-swell potential is rated moderate to very
high, shrinking and swelling can cause damage to build-
ings, roads, and other structures. Special design is often
needed.
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Shrink-swell potential classes are based on the
change in length of an unconfined clod as moisture con-
tent is increased from air-dry to field capacity. The
change is based on the soil fraction less than 2 millime-
ters in diameter. The classes are /ow, a change of less
than 3 percent; moderate, 3 to 6 percent; and high, more
than 6 percent. Very high, greater than 9 percent, is
sometimes used.

Erosion factor K indicates the susceptibility of a soil to
sheet and rill erosion by water. Factor K is one of six
factors used in the Universal Soil Loss Equation (USLE)
to predict the average annual rate of soil loss by sheet
and rill erosion in tons per acre per year. The estimates
are based primarily on percentage of silt, sand, and
organic matter (up to 4 percent) and on soil structure
and permeability. Values of K range from 0.05 to 0.69.
The higher the value the more susceptible the soil is to
sheet and rill erosion by water.

Erosion factor T is an estimate of the maximum aver-
age annual rate of soil erosion by wind or water that can
occur without affecting crop productivity over a sustained
period. The rate is in tons per acre per year.

Organic matter is the plant and animal residue in the
soil at various stages of decomposition.

In table 15, the estimated content of organic matter of
the plow layer is expressed as a percentage, by weight,
of the soil material that is less than 2 millimeters in
diameter.

The content of organic matter of a soil can be main-
tained or increased by returning crop residue to the soil.
Organic matter affects the available water capacity, infil-
tration rate, and tilth. It is a source of nitrogen and other
nutrients for crops.

Soil and water features

Table 16 gives -estimates of various soil and water
features. The estimates are used in land use planning
that involves engineering considerations.

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

The four hydrologic soil groups are:

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

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils having a
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layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These
soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clays that have a high shrink-swell potential,
soils that have a permanent high water table, soils that
have a claypan or clay layer at or near the surface, and
soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

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

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

Frequency, duration, and probable dates of occurrence
are estimated. Frequency is expressed as none, rare,
common, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but possi-
ble under unusual weather conditions; common that it is
likely under normal conditions; occasional that it occurs
on an average of once or less in 2 years; and frequent
that it occurs on an average of more than once in 2
years. Duration is expressed as very brief if less than 2
days, brief if 2 to 7 days, and /ong if more than 7 days.
Probable dates are expressed in months; November-
May, for example, means that flooding can occur during
the period November through May.

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

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

High water table (seasonal) is the highest level of a
saturated zone in the soil in most years. The depth to a
seasonal high water table applies to undrained soils. The
estimates are based mainly on the evidence of a saturat-
ed zone, namely grayish colors or motties in the soil.
Indicated in table 16 are the depth to the seasonal high
water table; the kind of water table—that is, perched,
artesian, or apparent; and the months of the year that
the water table commonly is high. A water table that is
'seasonally high for less than 1 month is not indicated in
table 16.

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

Only saturated zones within a depth of about & feet
are indicated. A plus sign preceding the range in depth
indicates that the water table is above the surface of the
soil. The first numeral in the range indicates how high
the water rises above the surface. The second numeral
indicates the depth below the surface.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 to 6 feet or less. For
many soils, the limited depth to bedrock is a part of the
definition of the soil series. The depths shown are based
on measurements made in many soil borings and on
other observations during the mapping of the soils. The
kind of bedrock and its hardness as related to ease of
excavation is also shown. Rippable bedrock can be ex-
cavated with a single-tooth ripping attachment on a 200-
horsepower tractor, but hard bedrock generally requires
blasting.

Potential frost action is the likelihood of upward or
lateral expansion of the soil caused by the formation of
segregated ice lenses (frost heave) and the subsequent
collapse of the soil and loss of strength on thawing.
Frost action occurs when moisture moves into the freez-
ing zone of the soil. Temperature, texture, density, per-
meability, content of organic matter, and depth to the
water table are the most important factors considered in
evaluating the potential for frost action. It is assumed
that the soil is not insulated by vegetation or snow and is
not artificially drained. Silty and highly structured clayey
soils that have a high water table in winter are most
susceptible to frost action. Well drained, very gravelly, or
very sandy soils are the least susceptible. Frost heave
and low soil strength during thawing cause damage
mainly to pavements and other rigid structures.

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

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

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

The system of soil classification used by the National
Cooperative Soil Survey has six categories (7). Beginning
with the broadest, these categories are the order, su-
border, great group, subgroup, family, and series. Classi-
fication is based on soil properties observed in the field
or inferred from those observations or from laboratory
measurements. In table 17, the soils of the survey area
are classified according to the system. The categories
are defined in the following paragraphs.

ORDER. Ten soil orders are recognized. The differ-
ences among orders reflect the dominant soil-forming
processes and the degree of soil formation. Each order
is identified by a word ending in so/. An example is
Mollisol.

SUBORDER. Each order is divided into suborders pri-
marily on the basis of properties that influence soil gen-
esis and are important to plant growth or properties that
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Aquoll (Aqu, meaning water, plus
oll, from Mollisol).

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

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are transi-
tions to other orders, suborders, or great groups. Extra-
grades have some properties that are not representative
of the great group but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that
typifies the great group. An example is Typic Hapla-
quolls.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the prop-
erties are those of horizons below plow depth where
there is much biological activity. Among the properties
and characteristics considered are particle-size class,
mineral content, temperature regime, depth of the root
zone, consistence, moisture equivalent, slope, and per-
manent cracks. A family name consists of the name of a
subgroup preceded by terms that indicate soil properties.
An example is fine-loamy, mixed, mesic Typic Hapla-
quolls.

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

Soil series and morphology

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

Characteristics of the soil and the material in which it
formed are identified for each series. The soil is com-
pared with similar soils and with nearby soils of other
series. A pedon, a small three-dimensional area of soil,
that is typical of the series in the survey area is de-
scribed. The detailed description of each soil horizon
follows standards in the Soil Survey Manual (6). Many of
the technical terms used in the descriptions are defined
in Soil Taxonomy (7). Unless otherwise stated, colors in
the descriptions are for moist soil. Following the pedon
description is the range of important characteristics of
the soils in the series.

The map units of each soil series are described in the
section *'Soil maps for detailed planning.”

Ade series

The Ade series consists of deep, somewhat exces-
sively drained, rapidly permeable soils on upland sandy
outwash plains. These soils formed in deep sandy mate-
rial. Slope ranges from 1 to 6 percent.

Ade soils are similar to Sparta soils and are commonly
adjacent to Gilford and Ridgeville soils but are at higher
elevations. Gilford soils are poorly drained and subject to
ponding. Ridgeville soils are somewhat poorly drained.
Sparta soils are excessively drained and do not have the

.sandy loam bands in the lower part of the solum. Gilford

and Ridgeville soils have more clay in the A and B
horizons.

Typical pedon in an area of Ade loamy fine sand, 1 to
6 percent slopes, 1,254 feet north and 87 feet east of
southwest corner of sec. 10, T. 32 N, R. 8 E.

Ap—O0 to 8 inches; very dark grayish brown (10YR 3/2)
loamy fine sand; weak medium granular structure;
very friable; abundant roots; slightly acid; gradual
smooth boundary.

A12—8 to 16 inches; very dark grayish brown (10YR
3/2) loamy fine sand; weak medium subangular
blocky structure; very friable; many fine roots;
medium acid; clear smooth boundary.

A13—16 to 22 inches; dark brown (10YR 3/3) loamy fine
sand; weak medium subangular blocky structure;
very friable; common fine roots; medium acid; clear
smooth boundary.

A2—22 to 29 inches; yellowish brown (10YR 5/4) fine
sand; single grained; loose; few fine roots; medium
acid; gradual smooth boundary.



48

A&B—29 to 60 inches; yellowish brown (10YR 5/4) and
brown (10YR 5/3) fine sand (A2); many fine faint
strong brown (7.5YR 5/6) mottles; single grained;
loose; strong brown (7.5YR 4/4) fine sandy loam
(B2t) bands from 1/2 inch to 8 inches thick in lower
part; weak medium subangular blocky structure; fri-
able; slightly acid; gradual wavy boundary.

The thickness of the mollic epipedon ranges from 11
to 22 inches. The total cumulative thickness of the
bands between 29 and 60 inches ranges from 6 to 18
inches.

The A1 horizon has value of 2 or 3 and chroma of 1 to
3. It is dominantly loamy fine sand, but the range in-
cludes fine sand. The A2 horizon has value of 4 or 5 and
chroma of 4 to 6. It is fine sand or loamy fine sand.

Andres series

The Andres series consists of deep, somewhat poorly
drained, nearly level soils on uplands that are moderately
permeable in the subsoil and moderately slowly perme-
able in the substratum. These soils formed in loamy
material and the underlying glacial till or lacustrine sedi-
ments. Slope is 0 to 2 percent.

Andres soils are similar to Darroch and Elliott soils and
are commonly adjacent to Reddick and Symerton soils.
Darroch soils do not have silty clay loam till in the C
horizon. Elliott soils have more clay in the control sec-
tion. Reddick soils are in broad depressional areas and
are poorly drained. Symerton soils are on side slopes or
ridges and are moderately well drained.

Typical pedon in an area of Andres silt loam, 330 feet
north and 3,630 feet east of southwest corner of sec. 34,
T.31N,R.8E.

Ap—O0 to 8 inches; black (10YR 2/1) silt loam; moderate
fine and medium granular structure; friable; slightly
acid; gradual smooth boundary.

A12—8 to 16 inches; black (10YR 2/1) silt loam; moder-
ate medium granular structure; friable; medium acid;
clear smooth boundary.

11B1t—16 to 20 inches; yellowish brown (10YR 5/4) clay
loam; very dark gray (10YR 3/1) coatings on surface
of some peds; weak coarse subangular blocky struc-
ture parting to moderate fine subangular blocky;
firm; slightly acid; clear smooth boundary.

1IB21t—20 to 26 inches; grayish brown (10YR 5/2) clay
loam; many fine distinct yellowish brown (10YR 5/6)
mottles; weak coarse subangular blocky structure;
firm; many very dark grayish brown (10YR 3/2) or-
ganic coatings on faces of peds; common fine iron-
manganese accumulations; slightly acid; clear
smooth boundary.

11B22t—26 to 32 inches; grayish brown (10YR 5/2) clay
loam; many fine distinct yellowish brown (10YR 5/6)
mottles; weak coarse subangular blocky structure;
firm; common very dark grayish brown (10YR 3/2)
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organic coatings on faces of peds; few fine iron-
manganese accumulations; neutral; clear smooth
boundary.

[1IB3—32 to 41 inches; mixed yellowish brown (10YR
5/8) and light olive gray (5Y 6/2) silty clay loam;
weak coarse subangular blocky structure; firm;
common dark gray (10YR 4/1) clay films on faces of
peds; few fine iron-manganese accumulations; slight
effervescence; mildly alkaline; gradual smooth
boundary.

[IIC—41 to 66 inches; mixed yellowish brown (10YR 5/8)
and light olive gray (5Y 6/2) silty clay loam; massive;
firm; common iron-manganese patches less than 2
millimeters in diameter; slight effervescence; moder-
ately alkaline.

The thickness of the solum ranges from 35 to 50
inches. The depth to the underlying calcareous glacial till
ranges from 24 to 48 inches. The thickness of the mollic
epipedon ranges from 13 to 22 inches.

The B2 horizon has hue of 10YR or 2.5Y, value of 4 to
6, and chroma of 2 to 4. Texture is loam, clay loam, or
silty clay loam. Reaction is slightly acid or neutral.

Ashkum series

The Ashkum series consists of deep, poorly drained,
moderately slowly permeable, nearly level soils on up-
lands. These soils formed in silty material and the under-
lying silty clay loam glacial till. Slope is 0 to 2 percent.

Ashkum soils are similar to Milford and Peotone soils
and are commonly adjacent to Elliott and Varna soils.
Elliott soils are on higher elevations and are better
drained. Milford soils do not have glacial till in the B2 or
C horizons. Peotone soils have a mollic epipedon thicker
than 24 inches and do not have glacial till in the B2 or C
horizons. Varna soils are in more sloping areas and are
moderately well drained. They also have glacial till higher
in the profile.

Typical pedon in an area of Ashkum silty clay loam,
600 feet south and 228 feet east of northwest corner of
sec. 27, T.31 N, R. 7 E.

Ap—0 to 8 inches; black (10YR 2/1) silty clay loam;
moderate very fine subangular blocky structure; fri-
able; many fine roots; slightly acid; clear smooth
boundary.

A12—8 to 17 inches; black (10YR 2/1) silty clay loam;
moderate very fine subangular blocky structure; fri-
able; common fine roots; slightly acid; clear smooth
boundary. .

B1—17 to 22 inches; grayish brown (2.5Y 5/2) silty clay
loam; few fine distinct yellowish brown (10YR 5/6)
mottles; moderate very fine and moderate fine su-
bangular blocky structure; friable; many very dark
gray (10YR 3/1) coatings on faces of peds; very fine
dark brown iron patches; common fine roots; neu-
tral; clear smooth boundar